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PREFACE.

THE object of this book is to enable any one
who may read it to brew good beer. It is well
known that there are comparatively few families
in the habit of brewing their own beer, who
have not often experienced (and especially in
summer) the disappointment and pecuniary loss,
consequent on their beer becoming cloudy, hard,
or sour.

The author has had upwards of twenty years’
experience in brewing, and he has made and pre-
served an accurate statement of the particulars
of each brewing during the whole of that period.
For the last thirteen years he has had the entire
management of a two-quarter brewing plant, and

cellars, such as he has fully described in this work.
A3



vi PREFACE.

During the first four years (as well as in his pre-
vious practice), he was unable to prevent frequent
failures, but by perseverance in varying his
method of brewing, and carefully examining the
particulars of the processes in which the success-
ful brewings differed from the unsuccessful, he
was at length enabled, about nine years ago, to
fix upon a method of brewing which Las never
failed during that period (though tested in about
ninety brewings) to produce a pure, excellent,
and sound-keeping beverage. That method is
described in this work with such minuteness and
accuracy, that all who exactly follow it must meet
with the same successful result, however inex-
perienced they may be in the art of brewing.

The author ‘has carefully read almost every
work which has been written on the subject of
brewing during the present century. He is there-
fore well aware of the great contrariety of opinion
among the various authors, and has detected

many of their practical errors.
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The leading features of the method of brewing
recommended in this work are, care in the selec-
tion of the malt and yeast used, the purity of the
wort drawn from the malt, and the energetic
method of the fermenting and cleansing pro-
cesses,—all of which tend to prevent the evil
which the eminent German chemist, Professor
Liebig, has pointed out, namely: that the ex-
cess of gluten left in beer is one great cause of its
decay.”

The work is classified under forty-three heads.
The brewhouse, cellars, and brewing apparatus
are described with a fulness of detail never
before attempted. They are illustrated by four
diagrams carefully drawn to a scale of ;; of an
inch to a foot.

Full instructions for selecting malt, hops,
water, and yeast are given,

The thermometer is alluded to, and a descrip-
tion and diagram of the saccharometer is intro-

duced. The use of the saccharometer is fully
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explained. This instrument has been justly
termed ¢ The brewer’s compass.”

The quantity of malt and hops required, and
the cost of brewing, is stated.

Next follow minute practical instructions for
conducting the six processes of which brewing
consists, namely :—mashing, boiling, cooling, fer-
menting, cleansing, and cellaring. The quantity
of water used is accounted for, and the method
of ascertaining the produce per quarter of the
malt is given.

How to make and use finings is next explained.

The author’s opinion concerning what is called
¢« the boiling fermentation ” is recorded, and also
his reasons for concluding that it does not proceed
‘ Sfrom electricity.

Besides ale, table-ale, and table-beer, the au-
thor’s experience has enabled him to explain how
to brew superior bitter ale, and brown stout, and
porter. Practical information respecting brewing

from sugar with malt, and also about the bottling
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of malt liquors is given. Allusion is likewise
made to the undesirableness of using unmalted
barley with malt, and to the pernicious practice
of putting poisonous drugs in beer.

The method of brewing from 8 bushels of malt,
and also from 21 bushels of malt, is described.

The work concludes with extracts from a very
elaborate article in the supplement to the ¢ En-
cyclopzedia Britannica,” on the art of making malt,
written by Dr. Thomson, F.R.S., in 1817; to-
gether with a few extracts (marked in parentheses)
from a report on malting, &c., drawn up by Dr.
Thomson, in conjunction with Drs. Hope and
Coventry, ordered by the House of Commons to
be printed. These combined extracts contain a
very practical, clear, and complete description of
the four processes of which malting consists,

namely : — steeping, couching, flooring, and kiln-

drying.
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HOW TO BREW GOOD BEER.

DESCRIPTION OF THE BREWHOUSE.

THE following wood engravings represent a brew-
house, fitted up with a two-quarter brewing plant,
with cellarage underneath, of the same dimensions
on the ground plan as the brewhouse.
BREWHOUSE. — Inside measurement: length,
26 feet; width, 22 feet: height of walls, 12 feet.
In the centre there will be a rise to the single
span roof of 7 feet. There should be no ceiling
or inner roof: two openings are required in the
roof, these apertures may be about 2 feet square
in the clear, and their roofs raised 2 feet, with
fixed open loufer boarding on all sides: they
should be placed 6 feet from the end walls, and
in the centre of the roof, that nearest the coppers
will give light at the top of the large copper;
B
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2 THE BREWHOUSE.

they are intended to facilitate the escape of steam,
and can be closed when requisite by a sliding
horizontal door to each, with lines and pulleys.
The three windows on the side where the coolers
are fixed should be of loufer boarding, made to
open and shut like venetian blinds. " The two
glazed windows on the other side of the brew-
house should open outwards; the floor must be
well paved, with a good fall to the drain under
the lower platform. See No. 7 on Diagram 1.

D1agram 1,
Ground-plan of the Brewhouse.




THE BREWING PLANT. 3

The brewhouse and plant (or utensils) are
adapted for producing seven or eight barrels * of
beer from any quantity of malt, varying from ten
to twenty bushels.

EXPLANATION OF THE GROUND-PLAN ON DIAGrAM 1.

1, Liquor pump. 2, Liquorback, or cistern for water.
3, Underback. 4, Mashtun. 5, Lower platform. 6, Steps
to ascend ditto. . 7, Mouth of drain under lower platform.
8, Raised sink and liquor tap on lower platform. 9, Raised
pavement, level with lower platform. 10, Bottom of large
copper. 11, Bottom of flue round ditto. 12, Furnace door
of large copper. 13, Tap and tube of large copper. 14,
Entrance to recess for coals. 15, Steps to upper platform.
16, Upper platform. 17, Wort pump on upper platform.
18, Pipes from liquorback and underback to copper. 19,
Bottom of small copper. 20, Bottom of flue round small
copper. 21, Furnace door of small copper. 22, Tap and tube
of ditto. 23, Upper cooler. 24, Lower cooler. 25, Fermenting
tuns. 26, Large fermenting tun. - 27, A junction of branch
pipes with main pipe (see page 26). 28, Grating of drain
outside of brewhouse.

The walls of the brewhouse are given in the
diagram as 18 inches thick; if 14 inches thick is
thought sufficient it will of course cost less, and
there will be a trifling increase of vacant space.

* A barrel is thirty.six gallons. A hogshcad is one and a
half barrel ; and a butt is two hogsheads.

B 2



4 THE BREWING PLANT.

THE BREWING PLANT.

S1ze or THE UTENSILS.

(Inside Measurement.)
Contain barrels.

Depth at sides - 32in.
*Depth in centre - 28 in.
Diameter at bottom 4 ft.
Diameter at top - 5ft.

Larce CoppPER

-1

Depth at sides - 24 in.
Depth in centre - 21in.
Diameter at bottom 24 in,
Diameter at top - 33in.

.
£
|
|

Sumarr CopPEr

13

Masa-ToN, Ly gin, - inside, taken half-

depth inside 51t 94 in—12}

way down -

FERMENTING- Average diameter
Touns, each 2 ft. 5 in. - inside, taken half- >4 ft. 6in. — 6}
depth inside way down - -
LARGE FER- Average diamcter
MENTING-TUN 2 ft. 6 in. - inside, taken half- +5ft. 0in. — 8}
depth inside way down - -

* The bottom of the copper should be raised inside like the
bottom of a wine bottle, and rounded at the edge of the
bottom. This conical form of the bottom increases its strength
and durability, and allows the wort to drain more completely
from the hops,

1 The inch fall towards the tap, in fixing the mash-tun and
its false bottom and side shoot, will reduce its capacity to about
113 barrels.



THE BREWING PLANT. ' 5

. Contain barrels.
Casks in Average diameter ’

Cellar, 3ft, 7 in, - inside, taken half- 2 ft, 6}in. — 8}

depth inside way down - - o

(Inside Dimensions.)
Length, ‘Width. Depth.
CooLERs, each - 11ft.2in, - 5ft8in. - Oft. 6in. - 4§

LiquorBack - 11ft. 0in. -~ 2ft Oin, - 2ft. Oin. - 74
UNpERBACK “- 8ft, 6in. < 3ft.0in, - 1ft.6in. - 7

DiacraM 2.
Section on the line A B.— See Diagram 1.

T A O S ot Ter
ELEVATIONS oN DIAGRAM 2.
N ft, in.
Brick bearers on cellar floor - - - - - 0 7
Qak frames onthem - - - - - -0 5

B3
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6 THE BREWING PLANT.

Outside depth of casks called Butts, but holding 3}

barrels - - - - - . - -
Height of moveable yeast receiver on Diagram 3 -
Distance from floor of tap in the pipe from the fer-

menting tuns, where the hose screws on - -
Spring of the arch commences distant from cellar floor
Crown of arch from floor - - - - - -
Brickwork of arch - - - - - - -
Earth above, including space for fall in the paving -
Pavement of brewhouse - - - - - -
Oak bearers on floor, supporting underback - -
Outside depth of underback - - - - -
Space between mash-tun bearer and the underback for

itslid - - - - - . - -
Thickness of oak frame for supporting mash-tun -
Outside depth of mash-tun - - - - -
Fall from copper tap to mash-tun - - - -
Lowest part of copper tap, from the floor - - -
Fall in tap tube - - - - - - -
Top of large copper from floor - - - -
Brickwork above copper (not shown on the Diagram)
Bottom of liquorback, inside from floor - - -
Fall in pipe leading from liquorback to copper - -
Top of liquorback from floor - - - - -
Lower platform from floor - - - . -
Sink above lower platform - - - - -
Liquor tap above sink - - - - - -
Raised pavement from floor - - - - -
Upper platform, above raised pavement - - -
Top of small copper from floor - - - -
Tap of ditto from floor - - - - - -

Top of windows and doors from floor - - -
Height of tap in pipe from pump - - - -
Height from floor of rail, on three posts, between

copper tap and steps, to lower platform - -

—
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THE BREWING PLANT.

Discram 3.
'Section on the line C D.— See Diagram 1.

8%32129 $ e Ser
ELEVATIONS ON DiAgrRAM 3.
Bottom of cellar windows from floor - - -

Oak bearers of three fermenting tuns from brewhouse

floor - - - - - - - -
Outside depth of three fermenting tuns - - -
Top of lower cooler from floor - . - -
Qak frame, supporting large fermenting tun - -
Outside depth of large fermenting tun - - -
'Top of upper cooler from floor - - - -
Top of cellar windows and doors from floor - -
Floor of brewhouse raised above the ground outside -

B4
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8 ‘"THE CELLARS.

DiscrAnm 4.
Ground-plan of the Cellars,

geaere. s . S

These are two separate vaults, occupying the
same space of ground as the brewhouse. They
will contain thirty-two butts, or about one hun-
dred barrels of beer, which quantity of beer may,
with the brewing-plant already described, be con-
veniently brewed in four or five weeks. The
windows of the cellars (9 inches high, and 18

oy ot P e
S~




THE CELLARS. 9

inches wide) should be glazed, and open and shut
on a swivel, by means of a double line. For se-
curity, an iron bar may be fixed horizontally in
each window.

There will be 18 inches between the door frame
and the top of the cellar, in which a window,
similar to the others, may be placed over each
door, to supply ventilation when desired. The
walls of the cellars should be 18 inches thick,
and the middle wall 2 feet thick.

The cellars must be well paved, and raised 4
inches in the centre, to give an incline to the
gutters on each side. These gutters are open, and
are 1% inch deep and 3 inches wide. They should
be 3 feet 6 inches from each other. They should
have a good fall towards, and run under, the door-
sill to a drain outside of the cellar. Water may
be laid on to the cellars from the liquorback in
the brewhouse. The tap should be at the end
farthest from the doors. The paving under the
casks should be laid with an incline to the gutters;
but the fall should not exceed an inch (see page 32).
The frames of 5-inch square oak, resting on the
brick bearers, extend the whole length of the
cellars. The lengths are placed 14 inches apart,
and kept so by cross pieces between. The back

R T R o



10 ADAPTATION OF THE BREWHOUSE AND CELLARS

length is 6 inches from the wall, and the front
one 6 inches from the gutter; the cellars are each
10 feet wide, and 26 feet in length.

The casks must be taken up to the brewhouse
to be cleaned. In cases where there is a difficulty
of communication between the cellars and the
brewhouse, the casks might be raised by a crane
into the brewhouse, through a trap-door in the
floor, under the liquorback, or at the upper end
of the upper cooler. The cellars may be united by
an inner door in that case, and one of the outer
doors dispensed with. These alterations would re-
move three casks from the cellars.

THE ADAPTATION OF THE BREWHOUSE AND CELLARS,
NOT ONLY FOR PRIVATE FAMILIES, BUT FOR THE
REQUIREMENTS OF THE PUBLIC BREWER ON A
MiNoR ScALE; OR, FOR THE LICENSED ViIcC-
TUALLER, WHO DESIRES TO BREW HIS OWN
BEER.

Although the brewhouse and cellars are more
especially suited for the use of private families,
yet the public brewer, on a minor scale, whose

trade ranges between five hundred and athousand .

barrels per annum, might brew that quantity of

— e g o  an
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FOR THE SMALL PUBLIC BREWER. 1

beer with the two-quarter brewing plant described
in this work. The cellars and casks can be used
for storage, prior to racking the beer from the
butts, for the purpose of sending it to the pub-
lican or private consumer.

If the cellar floor was lowered, the butts could
stand higher for the purpose of racking the beer
more conveniently from them into smaller casks.
If the brewhouse and cellars were attached to a
public-house, the pipes from the engine at the bar
might be fixed to any of the casks in the cellars,
and the beer drank without any other racking,
which would be a great advantage to the beer, with
respect to briskness and flavour (see page 100), and
also aid in keeping it perfectly mild and sound.

DETAILS RESPECTING THE MATERIALS,
THE CONSTRUCTION, AND THE FIXING
OF THE VARIOUS UTENSILS.

The details are given in the order in which
they are numbered on Diagram 1.

1. Liquor-pump.—The pipe from the pump
to the liquorback may be 2 inches diameter in-
side. If a well is sunk for the purpose of sup-
plying the brewhouse with water, it should not be
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less than 6 feet from the wall of the brewhouse,
and it should be sunk outside of that building.

2. Liquorback.—Made of well-seasoned deal
11 inch thick, and strengthened by outside
pieces of the same 3 or 4 inches wide, lined
throughout with lead; a warning overflow pipe
by the pump, and also a waste plug and pipe at
the lowest end are requisite, the latter is for the
purpose of cleaning out the cistern and draining
it dry when out of use. The liquorback has a
slight fall to the end nearest the wall, and is
supported by iron brackets projecting from the
end wall. It should have a lid, made of inch
deal, and in two detached parts. A leaden pipe,
1} inch diameter inside, runs from the liquorback
to the large copper. A branch pipe, 3 feet 6
inches long, supplies water to the lower platform ;
and another branch pipe, of 1 inch diameter in-
side, passes from the liquor pipe by the wort
pump, and above the large copper, to a tap, fixed
6 inches above the small copper, in order to supply
the latter with water.

3. Underback. — Made of well-seasoned deal,
14 inch thick. The joints must be extremely
well tongued, strengthened with outside pieces,
3 inches wide, and placed 1 foot apart. Six inches
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from the end, nearest the copper, and, close to
the side next the wall, cut a hollow in the bottom,
6 inches in diameter, and £ inch deep, for the wort-
pipe to dip into. At the same end, on the other
side, an inch diameter waste vent, with a plug cut
an inch shorter than the depth of the vessel, is
needed. A lid, made of inch deal, to slide on and
off, in two parts, with handles on the top: one
part 6 feet long, and the other 2 feet 9 inches
long. This vessel must have a fall of 1 inch to-
wards the end nearest the copper. It projects
18 inches in front of the mash-tun.

Frame for supporting Mash-tun.— This is
made of oak, 6 inches square. It is 3 feet high.
There are four legs, placed 3 feet 6 inches apart
every way, and morticed into two pieces, each
9 feet long. Between these long pieces there are
fixed two cross pieces, each 3 feet 6 inches long,
placed 5 feet apart, or 18 inches from the ends of
the long pieces; as the latter extend 18 inches or
more on two sides of the mash-tun, they support
part of the lower platform.

4. Mash-tun.—Made of the best well-seasoned
English or Hamburgh oak, 2 inches thick, with
5 iron hoops, 24 inches wide, and 1th of an inch
thick. The bottom made of well-seasoned Chris-
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tiana or Dantzic deal, and in pieces not more than
7 inches wide, for fear of warping. The two
narrow end pieces may be of oak, to sustain the
pressure used in driving it together. The mash-
tun must be made 3 inches wider at bottom than
at top, to prevent the hoops from dropping off
when it is out of use in summer. The lid may
be of well-seasoned inch deal, in pieces 7 inches
wide, and strengthened with wide cross pieces, to
prevent warping. It should be in two parts, with
handles on the top.

The mash-tun is placed 18 inches from the
side wall, and the taphole end projects about a
foot, beyond one of the 9 feet long pieces, which
support the mash-tun. The taphole is bored
close to the bottom, in the middle of the end
farthest from the copper. The mash-tun must
have an inch fall towards that end. The mash-
tun tap may be 10 inches long, and should be
11 inch diameter inside, without any strainer at
its end ; and the part which turns should lift
out when required: it should not enter the in-
side of the mash-tun more than an inch.

False bottom to the Mash-tun.—Made of the
best well-seasoned deal an inch thick and to
fit neatly and tightly under a fixed lining carried
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round the mash-tun, 2 inches from the bottom,
The fixed lining, which keeps down the false
bottom, is a wooden hoop 3 inches wide, an
inch thick at the bottom, and tapering to a
1 inch at the upper part, which is rounded that
the mashing rule may glide off it. The false
bottom is supported by three cross pieces and
one circular piece a few inches from its edge;
these pieces may be 2 inches wide and must be
precisely 1 inch thick, they are nailed to the
false bottom, and must be hollowed about 2
inches wide and £ inch deep twice in every foot,
to allow the liquor and wort to run freely in every
direction.

The false bottom must be perforated with
holes an inch apart bored with a tapering bit,
and afterwards burnt with a tapering iron to
prevent the roughness, which would hinder the
escape of the wort through them; the holes
should be #ths of an inch in diameter at the
top, and s%ths of an inch underneath. The false
bottom may be in five divisions, the middle
one being 6% inches wide, and the other four 16
inches wide each.

Upright shoot in Mash-tun.-—This is a trough
5 inches square inside, with four sides made of
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2 inch deal; it stands inside of the mash-tun,
at the point nearest the tap of the large copper,
and is kept there by a band of iron 1} inch
wide, fixed on three sides of it and projecting
4 inches at each end, in order to fit on to

staples driven into the mash-tun 4 inches from

the top; pins being put into the staples to
keep the shoot in its proper place. The piece
next the side of the mash-tun rests upon the
bottom of that vessel, but the other three sides
are cut 1 inch shorter to prevent their being
lower than the false bottom. The piece which
fits close to the mash-tun is cut level with the
top of that vessel, but the other three sides are
6 inches higher. Care must be taken that there
is no aperture at the bottom that would permit
the malt to get under the false bottom. The
middle piece of the false bottom is the same
width as the upright shoot, and it is 64 inches
shorter than the diameter of the mash-tun bot-
tom, in order to admit that shoot. It cannot
be removed until the shoot is taken out; the
latter has a rim an inch thick fixed outside on
three sides of it, placed an inch from its lower
end; this rim rests upon the false bottom.

5. Lower Platform.—A flooring of 1} inch
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deal covering all the space between the raised
pavement and the mash-tun, and extending three-
fourths of the way along that vessel. This floor-
ing is 4 inches above the bottom of the mash-
tun and fits neatly and closely up to it. It is
clear underneath, being supported by cross pieces
from the raised pavement to the bearer of the
mash-tun.

6. Steps to ascend Lower Platform. —Made
of 11 inch deal, 2 feet wide, 9 inches tread, and
9 inches each step in height.

7. Mouth of Drain wnder Lower Platform..—
This drain runs under the nearest side wall to
the outside of the brewhouse. See No. 28 on
Diagram 1. It should be sufficiently large to allow
the ready escape of a considerable quantity of
water, and it must be well trapped to prevent
any stench arising.

8. Raised Sink and Ligquor Tap on Lower
Platform.—See Diagram 2, page 5,and elevations,
page 6. Made 18 inches square, and 2 inches
deep. Lined with lead and a waste plpe in it.
A tap, £ inch bore, fixed above.

9. Raised Pavement level with Lower Plat-
form.—In front of the furnace of the large copper,
and level with the bottom of the front of the

C



18 THE LARGE COPPER.

ash-pit, a brick pavement is laid, raised 3 feet
6 inches from the floor. This is carried out 3 feet
in front of the copper, and 18 inches beyond the
furnace, or 8 feet from the side wall ; but only 6 feet
at the end next the mash-tun. It extends to the
end wall, covering all the space between the
large copper and the side wall. An arch may
be made to raise and support this pavement and
the copper, but there should be no recess open
underneath the pavement. The perpendicular
brickwork on the floor of the brewhouse extends
from the side wall, until it finds a junction with
the brickwork of the large copper just beyond the
tap of the latter.

10, 11, 12. Large Copper with its Furnace
and Flue.—For the size and form of the copper,
see page 4. The ash-pit under the furnace
should be 16 inches wide and 2 feet high in
front; but the back part may be 2 feet 6 inches
high, being sunk 6 inches lower than the raised
pavement, No. 9. No door is required to the
ash-pit. The bottom of the furnace consists of
iron bars 3 feet long, 2 inches thick, and 1 or 1}
inch wide, fixed } an inch apart, supported by
and let into a stout iron bar across the centre
and at each end. The furnace door with its
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frame may be about 18 inches square, and be
let into the 9-inch front brickwork 4 inches.
The centre of the furnace door should be 5 feet
from the side wall.

There must be 3 feet clear between the widest
part of the copper brickwork and the side wall ot
the brewhouse. ‘

It is the bottom of the flue that is shown on
Diagram 1, page 2. The copper rests upon two
fire-brick side benches 9 inches wide, (Diagram 1,
page 2,) built up even with the top of the furnace
door, leaving 2 feet 6 inches of the width of the
centre of the bottom of the copper exposed to
the fire. One of these side benches extends to
the back of the copper, and the other two-thirds
or three-fourths of that distance; the remaining
one-third or one-fourth, together with the space
at the back of the copper, forms the entrance of
the flue; from thence the smoke, heat, and flame
proceed completely round the copper from the
bottom to near the top before it can reach the
flue and chimney in the end wall of the brew-
house. :

The heat and smoke are led round the copper

in consequence of a perpendicular pillar of brick-

work, 9 inches thick, being carried from the
c2
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bottom to the top of the copper. Its position at
the back of the copper is seen on Diagram 1,
page 2.

The brickwork from the furnace bars to the
entrance of the flue should be laid sloping. The
upright brickwork round the copper is 4% inches
thick, and strengthened by three iron hoops,
placed 9 inches apart, laid flat, and built in the
brickwork. From the shape of the copper the
flue will be 6 inches wider at the bottom than
at the top, about 5 inches wide at the latter, and
11 inches wide at the former. The top edge of
the copper is 3} inches wide, and it rests upon
and is kept firm by a course of bricks forming
the top of the flue. Two soot doors are required,
one on the left hand side of the tap, and the
other on the right hand side of the furnace door.
A covering over the front part of the furnace, and
over the tap tube, fills the space between the
bottom of the copper and the brickwork forming
the bottom of the flue at that part; a damper
should be placed in the flue, 6 inches higher than
the top of the copper brickwork.

The copper lid, made of inch deal, should be
6 feet in diameter, and in three parts, with
handles to each part; when in use, it rests upon
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a course of bricks, 6 inches higher than the top
of the copper, but sloped to 5 inches at the end
next the copper. These bricks should be 7 inches
long, and 1} inch of one end of them should
rest on the outer edge of the copper; they may
be 3 inches wide at one end, and 21 inches at the
other, in order to fit into the circle; they must
be set in cement, or else covered with lead: this
additional depth of 6 inches will aid in preventing
an overflow of the wort while boiling.

13. Tap of large Copper.—It must be 2}
inches diameter inside, at the mouth, and the
tube connected with it 6 inches in diameter, at
the end fixed to the copper; the total length of
the tap and tube is about 26 inches: the mouth
of the tap should partially curve downwards, pro-
ject not less than 10 inches from the brickwork,
and be fixed 8 feet distant from the side wall.
The tap is turned by a rod 2 feet long.

14. Entrance to Recess for Coals.— This is an
opening 2 feet wide, and about 3 feet high. The
recess will hold a ton of coals, and part of the
raised pavement forms its floor: it is underneath
the upper platform.

15. Steps to Upper Platform. — These are
similar to the steps of the lower platform, except

c3
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that they should be made 3 inches narrower, to
give more width to the coal entrance.

16. Upper Platform.—Made of 11 inch deal;
it is 3 feet lower than the brickwork at the top of
the copper. It covers the whole space between
the copper and the side wall to the length of 5 feet
6 inches from the end wall. This platform gives
access to the wort pump, and to the large copper.

17. Wort Pump.—This is fixed on the upper
platform, close to the side wall, and near the end
wall, with its handle towards the mash-tun. .

18. Pipes from Liquorback and Underback,
to large Copper.—See Liquorback, p. 12.—From

“the upper platform, the water is turned on to the
large copper. by means of a stop-tap in the pipe,
placed 2 feet from the copper. The pipe of the
wort pump should be 2 inches in diameter in-
side; one end of it rests on the lower end of the
underback, and passing down that vessel, dips
into the hollow in the bottom already described,
p- 13. The wort runs into this cavity, and is drawn
from thence into the pipe. The other end of the
wort pipe, and also the pipe from the liquorback,
are let into the top of the copper brickwork. The
ends of each pipe should project 3 inches over the
side of the copper.
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19, 20, 21. Small Copper, with its Flue and
Furnace.— For size and shape of copper, see
page 4. Diameter of brickwork, 4 feet; the flue
constructed on the same principle as that of the
large copper, and about 6 inches wide at bottom,
and 3 inches at top. The furnace door, with its
frame, may be 14 inches square; the ash-pit,
10 inches high, and 1 foot wide; a lid to the
copper made of inch deal. This copper is used
chiefly to heat water for washing the casks.

- 22, Tap and Tube to small Copper.—The tap
should project 6 inches from the brickwork. For
its situation, see Diagrams 1 and 2, pages 2 and 5.
. 23, 24. Coolers.— For their dimensions, see
page 5. They should not be more than 6 inches
deep inside; the bottoms made of 11 inch deal,
well seasoned, and the joints well tongued;.the
sides of deal, 2 inches thick. When from long
use they become very leaky, they may be lined
throughout with lead, weighing 6 pounds per
square foot. The lead should pass over the top
of the sides, and be nailed on the outside. The
leaden linings will always prevent foulness, leak-
age, and decay; they will last a very long time,
and then be worth half the price of new linings.
The upper cooler is fixed with its top edge 6 feet
Cc 4
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from the floor, or 6 inches lower than the tap of
the large copper; and it must have a fall of 1 or
2 inches to the end next the other cooler.

The lower cooler is so fixed that one end of
it passes 18 inches along under the upper one,
and close up to it, and has a fall of 1 or 2 inches
towards its other end. At the lowest end of
each cooler a moveable plug, 13 inch in diameter,
should be fixed. They may be placed 2 feet from
the front of the lowest ends, that in the upper
cooler being 9 inches from the end; but in the
lower cooler the socket should be 18 inches
from the end. These wooden plugs (see Diagram 3,
page 7,) are 18 inches long, and when driven in
by a mallet, fit neatly and close.

The coolers are supported by a framework
made of deal 4 inches wide and 3 inches thick,
carried along the side wall, and also at the lowest
end of the lower cooler. Strong supports of
4-inch-square oak are placed under the coolers
between each of the fermenting tuns, and at the
upper end of the upper cooler, leaving room for
access to the back of the fermenting tuns. The
bottoms of the coolers are strengthened by pieces
of 3-inch-square deal placed 18 inches apart, one
end of each piece resting on the frame next the
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side wall; and the other end, supported by an
iron bolt 10 inches long, and % an inch in dia-
meter, with a screw at one end passing through
the side of the cooler. The heads of the bolts
and the nuts at the bottom must both be com-
pletely sunk into the wood, or a band of wide
iron hooping may clasp the end of each piece
instead of having the bolts.

25, 26. Four Fermenting Tuns.— Made 3
inches wider at bottom than at top. For the
size of them, see page 4. Made of the best
well-seasoned oak, 1% inch thick, with four hoops
to each like those on the mash-tun. A lid to
each tun, made of inch deal, and with handles.
Each lid may be in two parts.

The largest of the fermenting tuns (see Dia-
gram 3, page 7,) is placed on a square frame
made of oak 4 inches square, standing on blocks
4 inches high, FEach of the other fermenting
tuns may stand on three pieces of 4-inches-square
oak, laid on the floor without any cross pieces,
which might exclude air, and also prevent. exa-
mination as to leakage.

For elevations of the fermenting tuns, see page
7. The front of the large fermenting tun pro-
jects at bottom 9 inches, in front of the cooler
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and the others, 6 inches. See Diagram 1,
page 2.

There will be 16 inches clear between the
fermenting tuns and the frame supporting the
lower cooler, and 20 inches between the large tun
and that of the upper cooler. Each fermenting
tun must have a fall of not more than } an inch
towards a waste vent 11 inch in diameter, bored
close to the bottom in the centre of the front
part. These vents are stopped with bungs and
pieces of wrapper. The slope of the pavement
will perhaps give the desired fall.

27. Cleansing Pipes.—A leaden pipe 1% mch
diameter inside must be fixed firmly into the
bottom of each of the fermenting tuns 4 inches
from one side of them, and raised a } of an inch
above the bottom, see page 84. Into each pipe
a wooden plug must fit well and firmly. These
plugs, when fixed, should be 2 inches below the
top of the tuns, for fear of being disturbed by the
lids. One pipe will do for two tuns. The two
pipes from the fermenting tuns may lie on the
pavement. They run into a main pipe, see
No. 27 on diagram lst, which enters the floor
of the brewhouse at a distance of 6 feet 6 inches
from the wall, and then descends to the cellars.

e e e
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This pipe and one of its taps and also the yeast
receiver are shown on Diagram 3, page 7. The
exact position of the pipe and tap would how-
ever be on Diagram 2, page 5. This main pipe
is continued through the parting wall into the
other cellar. Avoid sudden turnings or contracting
the bore of the pipe in any way. The object is to
be able to convey the beer from all the fermenting
tuns into either of the cellars. At the end of the
pipe in each cellar is soldered a tap of 1% inch
diameter inside, and under it half a union screw.
This union screw must not be less than 1 foot
above the tops of the casks. The other half of
the union screw is fixed in a patent webbing
hose, without seam, 1} inch diameter inside.
Two 10-feet lengths will be required. They
must occasionally form into one pipe, by means
of the union screw fixed in them, in order to
reach and descend into the casks farthest from
the tap. Sometimes the hose is made of gutta
percha or of leather.

To return to the brewhouse. Between the steps
of the lower platform and the large copper three
posts are fixed (see Diagrams 1 and 2, pages 2 and 5).
On these a rail is fixed, 6 feet from the floor of the
brewhouse. This rail is level with the top of the
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mash-tun, and the top of the upper cooler, and
is required to support the shoot leading from
the large copper to the mash-tun, as shown on
Diagram 2, page 2, or that from the copper to the
upper cooler.

SunDrRY REQUISITES FOR THE BREWHOUSE.

Four moveable shoots are necessary, all made
of £ inch deal, and well tongued at the joints, to
prevent leakage. One of these is 3 feet long, with
four sides, made 6 inches square inside, at the
upper end, and 3 inches at the lower. By means
of a strap at the largest end it can be hung on to
the copper tap to guide the water downwards into
any vessel on the floor, and to prevent its splash-
ing over when running into the shoot leading to
the mash-tun. The other three are open shoots,
each of them made 6 inches wide inside at the
upper end, and tapering to 4 inches at the lower.
They should be 4 inches deep inside throughout.
One, 7 feet 6 inches long, to reach from the copper
to the mash-tun ; another, 9 feet long, to convey
the wort from the copper to the upper cooler,
passing a foot over that vessel, in order to enter
the horsehair hop-bag. By means of iron brackets,
open in front, fixed underneath the coolers, these

T
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shoots are suspended, when requisite, under the
coolers, (as seen on Diagram 3, page 7,) to convey
the wort from the lower cooler to the fermenting
tuns. One of the tuns being under the plug re-
quires none; but the next, and the large tun, will
require one or both of the shoots. The other tun
will require a second shoot, about 5 feet long.
These shoots will be useful in the cellars to sup-
port the cleansing hose while running the beer
into the casks.

A leaden strainer in large copper is an in-
dispensable utensil. Its use is to prevent the
hops from leaving the copper, while the wort is
running from that vessel. It is a round piece of
stout lead, 18 inches in diameter, perforated
every 2 inches each way, with a hole 2ths of an
inch in diameter. Two-thirds of it is made to
bulge out gradually, so that 6 inches diameter of
the middle part stands out 4 inches from the
mouth of the tap tube; and another, 6 inches,
projects less. The remainder forms a rim, 3 inches
wide, which fits flat and close to the copper. When
in use its own weight keeps it in its proper place.

A horse-hair bag is another requisite, for re-
ceiving any hops that may escape through the
leaden strainer, 2 feet wide and 3 feet deep, with
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rings sewed on the mouth to receive a cord: a
pulley is placed over the upper cooler and opposite
the copper tap. By means of a line the bag is
raised or lowered when required.

Next come two mashing rules, for stirring the
malt when in the mash-tun. They must be made
of ash, in the following form :—The centre rod is
6 feet 6 inches long, 1% inch thick throughout,
and 21 inches wide at the lower end; where five
round wooden bars, § inch in diameter, and 3 inches
apart, run through it, into, and through a piece
22 inches long, an inch thick, and 21 inches wide,
placed on each side. The side pieces are 10 inches
apart at the upper end, and 6 inches at the lower.
The upper end of the rod is reduced to 1} inch
square, and the edges rounded for the purpose
of handling. The three pieces at the lower end
are rounded, in order to glide along easily, when
at the bottom of the mash-tun.

Two ladders, made light, one 13 feet long, to
give access to the liquorback, will be wanted occa-
sionally. The other, 6 feet 6 inches long, is
necessary whenever the plugs in the coolers re-
quire moving.

A weighing machine and weights, up to two
hundred weight.
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An iron rod, half an inch in diameter, and 6 feet
long, will be a convenient poker for the furnace.

Another iron rod, 7 feet long, with one end
shaped like a garden hoe, 4 inches wide and 3
inches deep, is also needed for the furnace, and
also a common coal shovel.

Three 4-gallon pails, made of % inch oak, with
iron hoops.

Three 3-gallon ditto, ditto.

A 4-gallon garden watering-pot, with rose.

Three or four stone bottles, holding 2 or 3
gallons each, may sometimes be wanted.

Several birch brooms, and two good scrubbing

brushes, also a good mop.
. A 4-inch square block, 1 foot long, is placed
on the railing under the copper tap, when the
shoot leading to the mash-tun is in use, to give it
the requisite fall.

Stirring-rod, for copper, 6 feet long, 21 inches
diameter. If there is no tap to the small copper,
a small pail with a long handle fixed to its side,
called a jut, will be required.

DESCRIPTION OF THE CASKS.

These are what are called ¢bell-shaped.” The
inside measurement is given at page 5. The out-
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side dimensions are 4 feet high, 3 feet wide at the
top, and 2 feet 6 inchesat the bottom. They will
hold about 120 gallons each. Made of the very best
well-seasoned English or Hamburgh oak, 14 inch
thick, with seven iron hoops, 1} inch wide, and
4;th of an inch thick. The heads 11 inch thick,
and made to fit with great accuracy, a groove cut
3ths of an inch wide, and 1 of an inch deep. In
the head, 9 inches from the front, is the bung-
hole, 21 inches in diameter outside, and 21 inches
inside; and to the right of it, is an air vent, 3ths
of an inch in diameter outside, and 1 of an inch
inside. A similar peg-hole is bored in the middle
of a stave, on the right hand side of the front of
the cask, just below the second hoop from the top.
A vent 11 inch diameter outside, but tapering to
1% inch inside, must be bored in front of the cask,
close under the head. This is intended for the
escape of the yeast, and as the cask is never filled
above this opening, the contents of it will never
be more than about 117 gallons. Theslope of the
pavement will give the casks a very slight incline
forward, which is desirable, provided it does not
exceed an inch (see page 9). Two tap-holes,
1 inch diameter, tapering to £ inch inside, one
just below the fourth hoop from the top, and the
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other 3 inches above the 1nside of the bottom, or
about 5 inches from the bottom, outside. The
casks should be perfectly smooth in every part of
inside. Very porous oak is wholly unfit for casks.
Instructions for keeping casks sweet, and detecting
those that are not so, are given at page 83.

SunDpRY REQUISITES FOR USE IN THE CELLAR.

Three or four yeast receivers. One of these is
seen on Diagram 3, p. 7, made of well-seasoned
inch deal ; the joints extremely well tongued. It
stands on four legs of deal 2 inches square,
and is strengthened by cross pieces. The inside
measurement is 5 feet 6 inches long, 9 inches
deep, and 18 inches wide; it will hold about
a barrel ; the top is 2 feet 9 inches from the
ground. A % inch tap-hole bored in the centre
of one end 1 inch from the bottom.

Two 3-quart bowls, made of oak.

Four round open tubs holding 9 or 10 gallons
each, made of oak £ inch thick with iron hoops;
inside measurement, 9% inches deep, and 17}
inches in diameter. ’

Eight yeast conductors made and used as fol-
lows :—A tin tube 4 inches long, 1} inch diameter
at one end, and 1% inch at the other, is placed

D



34 SUNDRY REQUISITES.

tightly in the yeast vent in front of the cask, so
as not to enter the cask much beyond the wood;
at the other, or largest end of this tube, a piece
of tin is soldered to conduct the yeast downwards,
this is in the form of a scoop 2 inches deep,
3 inches wide, and 9 inches long, the upper end
fixed an inch above the tube, and is rounded at
both ends.

A funnel, holding about 3 gallons, made of
4 inch oak about 16 inches in diameter inside
at bottom, and 14 inches at top, 5 inches deep;
but a hollow cut in the top to rest a pail upon
reduces the depth at that part to 4 inches; an
iron pipe, 4 inches long and 1 inch diameter
inside, is fixed in a hollow in the centre of the
bottom.

Four tilters made of ash, 1% inches thick, 3
feet 6 inches long, and the lower half 4 inches
wide. Commencing 6 inches from the lower end,
cut four notches in a foot 2 inches deep; the
part of the notch against which the cask presses
must be quite flat. The upper end reduced to
2 inches wide for convenience of handling.

Two stools made of oak, 2 feet long, 9 inches
wide, and 2 feet high, with four legs.

Two pair of pinchers made thus:—A foot long
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with the ring 2 inches in diameter inside, and
a stem 2 inches in length fixed on the under part
of the ring. When the pinchers clasp the peg
and the handle is pressed downwards, the stem
presses on the cask and the peg is drawn easily.

Avoid porous bungs and old pegs. Use the
best bungs cut an inch thick. Vent pegs of red
willow cut smooth and even. Beer taps of } inch
diameter inside at the mouth ; select those which
by unscrewing underneath will allow the upright
part to be taken out and oiled when neces-
sary.

Two middle sized wooden mallets.

Two } inch gimblets.

Before proceeding to give a precise account of
his method of brewing, the author considers it
requisite to refer to the ingredients employed,
viz.:—Malt, Hops, Water, and Yeast. Also, to
the instruments used: a Saccharometer and a
Thermometer, which are necessary to the con-
ducting of the process with precision, and cer-

tainty of success.
Marrt.

There are three kinds of malt made, viz.:
“pale,” “amber,” and “brown” malt. The
D2
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saccharometer is a correct guide concerning the
goodness of the malt, provided the mashing has
‘been well conducted.

Purchase the best malt. A bushel of good
malt will weigh from 41 to 43 lbs. Weight,
however, is not always a criterion of value, for
if a portion of the .grain remains unmalted the
weight will be increased, because a bushel of
good malt when newly dried weighs about three-
fourths of a bushel of the raw grain.—See Making
of Malt, page 147.

Good malt is made only from the beginning of
October to the beginning of May. Avoid that
which is made in summer, and never use any
which has not been kept perfectly dry, for damp-
ness will injure its quality. Malt very recently
made is not desirable for use; it requires an in-
terval of a few weeks after leaving the kiln to
cool and mellow it.

Obtain a sample of the malt before it is
crushed. The grains should be pale and bright
in colour, uniform in size, round, thin-skinned,
break easily, and be full of a soft white flour,
having a sweet, mellow, and very agreeable flavour.
The grains should be as tender, and crumble as
easily, at the ends as in the middle; and when
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broken and drawn on a board leave a trace
similar to that made by a piece of chalk.

The sample should always be tested by throwing
about a hundred grains into a tumbler of cold
water : the well-malted grains will float on their
sides on the surface of the water ; the half-malted
will float endways, and the unmalted will sink to
the bottom of the glass.—See Making of Malt,
page 148.

The author has seldom used malt in which
about one-fifth of the whole did not either sink
or float endways, it may be otherwise with the
very finest samples: this test will not apply to
the ¢ blown” malt (a kind of brown malt)
sometimes used for brewing stout and porter,
for that will always swim on the water, in
consequence of the greater abundance of air
inside the husk, caused by the great and sudden
application of heat when on the kiln.

The malt should be crushed by the mill:
crushing is preferable to grinding ; examine closely
samples taken from each sack, to see that none of
the grains remain unbroken, those which are so
being valueless. If the grains are of unequal
size the lesser ones will pass the roller without
being broken, or else the larger corns will be

D3
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crushed to powder; there will, however, be some
flour, but the less the better, provided every
grain is cracked.

The malt should not be crushed longer than a
day or two before it is used. For the method of
making malt, see pages 135—148.

Hors.

The fine, warm, aromatic, bitter flavour pecu-
liar to the best hops is mild and grateful to
the palate, and perfectly free from the rank and
nauseous bitter flavour produced in malt liquor
by the use of inferior hops: the sort called
“ Golding’s™ are decidedly the best flavoured;
they are grown at Farnham in Surrey, and in
East Kent and Mid Kent: they have the smallest
flower of any kind of hops, and give a rich and
delicate flavour to the ale. The author has found
the kind called ¢ Jones’s,” being a mild hop,
answer very well when picked in excellent con-
dition.

Much care must be taken to procure hops
which were picked in good condition: those
picked too soon, or unripe, look green in the
sample, and the brown-coloured or over-ripe
were picked too late in the season ; both of these
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will be very defective in quality, a uniform bright
pale yellow is the proper colour; when rubbed on
the hand they should leave it clammy, with an
extremely fragrant odour, and perfectly free from
rankness; there should be no leaves or pieces of
branches mixed with the hops. The finer sorts of
hops are packed in large sacks called « pockets,”
holding about 1% cwt. each, the other kinds are
pressed into what are called  bags,” made of a
coarser material and holding about 3 cwt. each.

Sometimes, what is called the “mould ” infects
the flower of the plant before it is picked; such
hops must be carefully avoided, for they will be
nearly destitute of the valuable yellow powder
called “ condition.”

Hops are generally picked in September ; they
may be used immediately after they are picked
and dried, with or without an admixture of older
hops. Hops should not be kept longer than one or
two years; age decreases their value because of
the evaporation of the aroma.

WATER.

The author has almost always brewed with
¢ hard,” that is, well or spring water, and gene-
rally with that which contained carbonate of

D 4
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lime (chalk). Boiling softens such water: after
boiling some time, if it was allowed to stand till
cool, a chalky sediment would be seen at the
bottom of the copper, and the water would be
more transparent than it was before: it is his
practice always to boil the water 10 or 15
minutes before using it for the first mashing.
Rain water being softer than any other, is con-
sidered best by some, but the supply is generally
precarious, and when obtained from the roofs of
houses, a quantity of dust and blacks from
chimneys accompanies it into the cistern. These
impurities will subside to the bottom if left a
sufficient time undisturbed, but they may injure
the flavour of the water. It is highly requisite
that the water used in brewing should be almost,
if not perfectly, clear, and utterly free from the
least unpleasantness in taste or smell.

YEAST.

It is of much importance that the yeast used
in brewing should be extremely fresh and good.
The colour should not be at all dark, but of a
light brownish grey. If there is the slightest
acidity in the flavour, reject it. It should be so
thick as barely to retain the liquid state; and it
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must always be used by weight, not by measure.
Keep it in a cool place.

The method of fermentation recommended in
this work is such as will always ensure an abun-
dant supply of the very best yeast after the first
or second brewing in the season.

Tae THERMOMETER.

This instrument is so generally known, that
a description of it is unnecessary. The most
convenient size for brewing purposes is about
14 inches long, with each line on the plate in-
dicating two degrees of heat. The case is of
japanned tin, and the part of it which protects
the bottom or bulb of the glass should not leak.
Two thermometers will be required. They cost
4s. or 5s. each.

THE SACCHAROMETER,

This instrument is made of glass. The price
varies from 5s. to 7s. 6d. The diagram on the
next page represents the saccharometer at about
half its actual size. At the bottom is some
quicksilver enclosed in a round bulb about § inch
in diameter, and a little above it is another bulb
slightly elongated, about as large again in diame-
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ter. The remainder or upper part of the instru-
ment consists of a hollow stem } inch in diameter,
- and about 6 inches in length. Inside
of this stem there is fixed a white
plate, on which is marked figures or
lines successively from one to fifty.
The latter number is nearest the
large bulb, and the former near the
> top of the stem next to the letter W.

D)

bo which indicates the gravity of water.
| The saccharometer is sold in a tin
K tube which holds nearly a pint, and

which must be soldered if it leaks.
35

It can be purchased in London of
= Messrs. Dring and Fage, 19, Tooley
Street, near London Bridge; or of
Mr. Long, 20, Little Tower Street;
or of Mr. Cox, 100, Newgate Street.

There are metal saccharometers of
® several kinds. They cost four and
a-half, or five guineas each. The
author has still in his possession a
glass one which he purchased above
twenty years ago. He has always
found the glass ones answer his

purpose.
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The use of the saccharometer is to show the

~ difference between water and malt liquor, when

the extract from the necessary ingredients is com-

bined with the water. The word « saccharometer”
signifies ““a measure of sweetness.”

When the glass instrument is put into the water
at a temperature of 55° by the thermometer it
sinks down till the surface of the water cuts the
stem at the point marked 0 (nought) or W (water).
Wort, which is the liquid extract drawn from malt
after its infusion in hot water, may be considered
a mixture of sugar and water. The saccharo-
meter shows how much of this sugar the wort
contains. The more there is of this sugar in
the wort, the stronger and better will be the
beer, provided it is well managed in every part
of the brewing process. When the saccharometer
is placed in wort, it will only partly sink; and
should the top of the fluid cut the stem at the
figures 10 or 20, it would be called respectively a
10 1b. or a 20 1lb. wort, the latter being just
double the gravity of the former.

A barrel of water weighs 360 lbs. and a barrel
of wort, which shows a gravity of 20 lbs. by
the saccharometer, weighs 380 lbs., that is 20 lbs.
per barrel more than water. Both wort and
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water will weigh lighter if warmer than 55,
because of the expansion or increase in bulk
which heat occasions. They also weigh heavier
when colder than the temperature 55, to which
the instrument is adjusted.

It will often be convenient to use the saccha-
rometer without waiting for the wort to cool to
55, therefore the following scale is needful, in
order to show how much to allow when the
temperature exceeds 55 :—

Temperature 55 65 75 85 95 ‘ 105

Allow lbs. per
barrel -

Thus if the instrument swims in a wort at 85
degrees of heat, and it cuts the stem at 16 lbs.,
the actual gravity of that wort is 17} lbs., as
would be seen on cooling it to 55, and immers-
ing the saccharometer in it again.

The above scale is intended for worts up to
25 lbs. per barrel, but when the wort under ex-
amination weighs more than 251bs. a quarter of
a pound is to be allowed in addition to what
is shown in the scale. Thus, a wort of 30 lbs. at
85 temperature would be 311 Ibs. not 314.
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Care must be taken to wipe the instrument
very clean after using it, for if any of the wort
dries on and adheres to it the glass will be
heavier and larger in bulk than it ought to be,
and therefore inaccurate. This is especially ne-
cessary when ascertaining whether the adjust-
ment of the instrument agrees with the water
used in brewing. If after repeated trials at a
temperature of 55 it is found that the saccha-
rometer is adjusted to show a 1 1b. more or a § 1b.
less than the water used, a proportionate addition
or deduction of gravity can be easily made. Thus
a wort showing 30 lbs. would be called either 29%
or 30% lbs. See page 59.

The saccharometer enables the brewer to judge
of the value of the malt used by ascertaining its
produce per quarter. The method of making the
calculation is very easy, but will be better under-
stood after the brewing process has been fully
explained. See page 110.

The word ¢ density,” means compactness or
closeness. The richer the wort is before fer-
mentation the more dense or close it will be.
Weak wort is thinner or less dense. The word
¢ gravity” means weight. The greater the den-
sity of the wort the greater will be its weight;
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and the saccharometer shows the additional weight
per barrel more than water.

An important use of the saccharometer con-
sists in its being such an unerring guide con-
cerning the progress of the fermentation of the
wort. By means of fermentation a great part
of the malt sugar in the wort is gradually
changed into spirit (alcohol), and then the liquid
is called ale or beer. As the spirit forms the
wort is attenuated, that is becomes lighter, which
is seen on trying it by the saccharometer at
different periods of the fermentation. The great
utility of the indications of this instrument will
fully appear when fermentation is treated of.

There should always be a second saccharometer
provided in case of an accident happening to the
one in use.

The brewer who is willing to follow the plain
directions given in the following pages will find
no difficulty in using this instrument, and he
will have the guidance of one who has prac-
tised many years and experienced much anxiety,
-—and many failures before he succeeded in ac-
quiring the practical knowledge he is now de-
sirous of imparting without any reservation.

All that the brewer has to do is to fill the
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tin tube, which contained the instrument when
purchased, with wort a few times during the
process of brewing, and dip the saccharometer
into the liquid, observing at which figure or
line the surface of the wort cuts the stem.

It would be impossible to give clear and pre-
cise rules for brewing without the aid of a ther-
mometer and saccharometer. Probably nearly
every public brewer uses them, and every private
brewer ought to do so, for they are as useful to
one as the other; enabling the brewer, if he
has attained the mastery of the art, to conduct
his process with such never varying precision as
to ensure the same result in every instance--
the production of a pure, bright, agreeable, whole-
some, sound-keeping beverage.

QuaNnTITY OF MALT AND HOPS REQUIRED.

Every family that wishes to have excellent ale
and good table beer, should use two quarters
of malt for the production of 3% barrels of ale,
and the same quantity of table beer.

The proportion of hops may be thus regu-
lated : —
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Ale tobe kept Hops to each Bushel
Months. of Malt.
1 - - - - - - 1
4 - - - -« < < 1,
8 - - - - - - 11 Ibs,
12 - - - - - - 2lbs,

Brown stout (see page 123) must have the
same proportion of hops.

For bitter ale (see pages 118 and 121) allow
from  to 11b. more hops to each bushel of malt
than is recommended above. Hops certainly
tend to keep the beer mild, but if the quantities
mentioned above makes it more bitter than is
approved of, less may be used without material
injury to the keeping properties of the beer.

The author has now (June 1859) excellent ale
and table beer in cask, which were brewed by
him sixteen months ago, and had only 11 Ib. of
hops to each bushel of malt.

As the table beer will keep mild and sound
like the ale, it proves that alcohol or strength is
not essential to the production of beer that will
keep good a long time; but, doubtless, the larger
proportion of spirit aids in preserving it mild, as
well as improving its flavour.

The author has now table beer quite sound
which was bottled eight years ago at fourteen
months old. He brewed it after bitter ale (see
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page 122). Its original gravity was only 10 lbs.
It was bottled at 1 1b. gravity, and is of the same
gravity now.

ReMARKS.

The ale will be bright and fit for consumption
in a fortnight if racked and fined with isinglass
(see page 114). But it will be far better when it
is three or four months old; it will then be clear
and excellent, and never require the addition of
finings.

Ale brewed in the spring will (from the warmth
of summer) ripen rather faster than that which is
brewed in the autumn.

It will be in its greatest perfection from six
months to a year old, see page 91. By per-
fection is meant not only transparency and the
effervescing quality called briskness or sparkling,
but that peculiarly rich, soft, vinous, mellow
flavour, and exhilarating property, which age, in
conjunction with a sufficiency of the best malt and
hops, and skill in the brewing process, produces.

Those who do not object to dormant capital, may
keep it another year in the cask, and find it then
free from hardness. Its exhilarating property
will be increased thereby, and those who prefer
old ale may consider the flavour improved.

E



50 REMARKS.

If bottled at six months old, it will keep mild
and excellent for many years. See page 128.

A great quantity of beer, whether brewed by
private families or by public brewers, becomes
what is called “hard” before it has been kept
six months. Hard beer is both unpleasant and
unwholesome, although it may be bright and free
from that extreme hardness termed sourness.
If hard beer is mixed with new beer only in
the proportion of one-fifth of the hard, the un-
pleasant flavour of the latter will be readily
detected. Sour beer should be thrown away
forthwith.

With the two-quarter brewing plant which has
been described, any butler of active habits, who is
able and willing to devote a very considerable part
of his time to the superintendence of the brewings,
may brew four times in a week. If the first
brewing is commenced on Monday morning, and
the fourth on Thursday morning, the whole of the
twenty-eight barrels of malt liquor will be in the
casks in the cellars on the Saturday evening of
the same week, and there will be nothing to do on
the Sunday except a little filling up of the casks
in the cellars.

The best time for brewing, taking a range of
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six weeks in the spring, and six weeks in the
autumn, is to commence the beginning of March
and the beginning of October. Clear, dry, windy
weather is favourable for the cooling part of the
process. The best temperature of the atmosphere
is a mean of 46°, but it may range from 30° to 65°,
without the least evil resulting. In general,
“stock,” or keeping beers, should not be brewed in
the months of June, July, or August. The author
has sometimes brewed excellent stock beer when
the temperature of the atmosphere was 70° in the
brewhouse, and 65° in the shade outside of the
building. The high temperature (95°) at which
the worts are pitched prevents any difficulty in
getting them quickly cooled.

CosT oF BREWING.

‘ 'L s d
16 bushels of malt at 8s. per bushel, or 64s.

per quarter - - - - - 6 8 0

25 1bs. of hops, at 1s. 2d. per Ib. - =-~19 2

Two labourers a day and & halfeach- - 0 8 0
Cooper, for unheading, cleaning, and re-

heading two butts - - - -0 30
Coals - - - - - - - 0 410
813 0

Deduct average value of grains, 4d. per
bushel - - - - - -0 5 0
£8 8 0

E 2
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PRODUCE OF THE ABOVE.
£ s d
126 gallons of ale at 11d. per gallon, the
original gravity being 28 lbs. per barrel 5 15 6
126 gallons of table-beer, at 5d. per gallon,
the original gravity being 12} lbs. per
barrel - - - - - - 212 6

£8 8 0

PRACTICAL INSTRUCTIONS.

16 bushels of pale malt} 3} brls. of ale.

Exampl
AP 1 25 1bs. of the best hops J 34 brls. of table-beer.

Brewing consists of six processes, which succeed

each other in the following order : —
Mashing,
Boiling,
Cooling,
Fermenting,
Cleansing,
Cellaring.

Much care is requisite in order to have every
vessel in the brewhouse perfectly clean, especially
when they have not been used for some time.
They should be cleaned with warm water, and
afterwards rinsed with hot water. Avoid running
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water quite boiling into the coolers if they are
lined with lead (page 23). Pump clean water
from the underback to cleanse the pipe of the
wort pump. The copper should be cleaned to
brightness, and this cleaning should be repeated
every second brewing. Any mould or dirt ad-
hering to any of the vessels would be likely to
taint the wort, and spoil the flavour of the beer.

The malt can be weighed by the machine. De-
ducting the weight of the sacks, and dividing by
16, the weight per bushel is ascertained.

Eighteen lbs. of the best fresh yeast will be
required.

Weigh 22 lbs. of hops, leaving the three re-
maining pounds to be added to the casks here-
after (see pages 87 and 107). Loosen the flakes
of the hops before adding them to the wort in
the copper.

MASHING.

Fill the seven-barrel copper with water or
“liguor” (as it is technically called in the brew-
house), and let it boil a quarter of an hour. Then
let 2 of a barrel of it into the mash-tun. Fill
up the copper, and as soon as the liquor is within
10° of the boiling heat (212) by the thermometer,

ES3
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run the whole into the mash-tun, making 73
barrels of liquor in that vessel. As a future
guide, mark the mash-tun at the surface of
the liquor, just before the malt is put in. As
soon as the liquor has cooled to a temperature
of 178° add the malt to it. While the malt is
running from the sacks (which should not occupy
more than ten minutes) let it be thoroughly
stirred about with one or both of the mashing
rules (see page 30), to prevent its forming into
balls, and that every grain may be wet.

The stirring must be continued for twenty
minutes longer, making half an hour altogether,
when the mash-tun lid is to be put on, and its
contents, which are now called “the goods,” are to
be left in a state of repose for three hours. At
the close of the stirring, endeavour to leave the
malt (which will be inclined to sink) nearly level
in the mash-tun. v

In every case before the copper is emptied
cover the fire completely with cinders and ashes,
so that no red part of the fire, or any flame, be
seen. Also, partly close the damper in the flue.

Four and three quarters of a barrel of liquor,
at a temperature of 186, will be required for the
second mashing. It need not be made to boil.
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Let the liquor commence running from the
liquorback to the copper directly it is emptied
for the first mashing.

A slight variation may be made in the temper-
ature of the liquor for the first mashing according
to the coldness or warmth of the weather; but
it must never be used colder than 176, or warmer
than 180. The malt will probably vary in tem-
perature from 50 to 65, and the atmosphere out
of doors from 30 to 65. In the warmest weather
mash at 176, and in the coldest at 180. In
general the brewhouse will be from 5 to 10
degrees warmer than the outer air.

Neither stout nor bitter ale will require any
variation in the first mashing heat from the
rule just laid down. See pages 122 and 124.

As soon as the 16 bushels of malt are added
to the 73 barrels of liquor, the temperature of the
whole will be about 160 or 162, and when the
stirring is finished, it will be about 154 or 158.

At the end of three hours from the time of
covering up, the wort must commence running
from the mash-tun. This is called “setting the
tap.” Turn the tap of the mash-tun a little way,
and draw out into a bowl 2 or 3 quarts of the
wort, by which time it will run tolerably clear.

E 4
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Empty the bowl slowly into the mash-tun, and
let the wort continue running into the underback.
In ten minutes the tap will bear a little more
turning, as far perhaps as one quarter of its bore,
if it is of the size which has been recommended
at page 21. In half an hour the tap may be
turned half way, and in an hour three quarters
of the way. The wort will run tolerably clear
the whole time, but it will not be perfectly trans-
parent. There will not be the slightest taste
of sourness in it, and it will have a fine white
frothy head on its surface when in the under-
back.

The wort should be about an hour and three
quarters running from the mash-tun. If it much
exceeded that time, acidity might ensue in the
goods, and spoil the second wort or table beer.

When the tap has been running (called
““spending ) about an hour, the wort will pro-
bably be escaping at a temperature of 152. It
should never exceed that heat by more than
2 or 3 degrees; nor at any time be lower than
144, except at the beginning or end of running,
when it will be a few degrees colder. .

The reasons for slow drawing out from the
mash-tun, as well as for using so much liquor,
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and allowing it to stand so long on the malt, are
now given.

When the goods are left in repose, the malt
subsides towards the bottom of the mash-tun,
leaving a considerable quantity of liquid above
it, — probably three barrels. This liquid gains
no increase of gravity during the three hours. If
examined at the time of covering up, and again
at setting the tap, it will generally be found to
be one-fourth less gravity than the wort is when
it is all in the copper; if the latter is 25 lbs.
the former will not be more than 18 1bs. More-
over, at the setting of the tap, this top liquid
will have lost from 15 to 20 degrees of heat,
while that which flows from the tap does not lose
more than from 5 to 10 degrees during its stay
in the mash-tun. By allowing the tap to spend
slowly, this volume of colder and weaker wort
above gradually sinks into the malt, driving the
richer wort downwards, and occupying its place
in the goods. When the tap is spent, the goods
will perhaps be at a mean temperature of 125,
and their depth about 1 foot.

The wort, when all in the underback, will
probably be at about 135. The quantity of wort
will be about 5} barrels. The body of wort
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above the malt prevents contact with the atmo-
sphere and causes a retention of heat, so that it
not only expels the richer fluid, but causes the
latter to become such by allowing it to remain
longer in contact with the malt, without running
into acidity through a too great loss of heat.

The long time of standing on the goods, and
the slow drawing therefrom, promotes the clear-
ness of the wort.

The use of so large a quantity of liquor enables
the brewer to restrict his ale to the first wort
only.

Dr. Thomson, F.R.S. (in the supplement to the
Encyclopzdia Britannica, page 474, article Brew-
ing) says, “The flavour and beauty of the ale
is increased if we take only the wort that runs
first off, and throw away the last drawn worts,
or employ them only in the manufacture of small
beer.”

If the wort was allowed to run off rapidly,
some of the upper portion would probably find
its way to the tap without sufficiently rinsing
the malt in its progress, or displacing that which,
as already stated, is one-fourth stronger, thereby
weakening the ale wort.

The 16 bushels of malt will absorb and retain
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21 barrels of liquor in the first mashing, or about
54 gallons each bushel.

There must be no delay between the close of
the mash-tun tap spending and the second mash-
ing. Run the 4§ barrels of liquor at 186 through
the upright shoot in the mash-tun, that the
liquor may rise up into the goods through the
holes in the false bottom. It may run out in
ten minutes; that the loss of heat in going
along the cross shoot from the copper may not
be more than a degree or two. The goods must
be well stirred as before for half an hour,
and then covered up and left to repose for one
hour.

Directly the copper is empty, pump the wort
from the liquorback into it, observing whether
the leaden strainer in the copper covers the mouth
of the tap-tube. Renew the fire, and open the
damper. Take about 3 half-pints of wort from
the copper, and put it into a bewl to cool. When
it has cooled to 55, fill the tin case of the saceha~-
rometer with the wort, and stand it in a flat
bottomed pint jug so that the case may remain
quite upright. Put the saccharometer into the
wort, and if the malt was very good, the gravity
will be 251bs. The stem of the instrument
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should always be made to sink, then take its
indication after it rises out of the liquid. Be
careful to prevent anything from getting into the
sample of wort before it is weighed by the sac-
charometer, and allow the steam to escape freely
from it.

Malt badly made, or malt weighing perhaps
not more than 38 lbs. per bushel, made from
light and inferior barley, will reduce the gravity
of the ale wort at least 2 Ibs. per barrel.

After the goods have remained quiet one hour,
run off the second wort, which should occupy
about an hour and a half, the same care being
requisite as before to get it off fine. The temper-
ature of the goods at covering up, and that of
the wort when flowing from the tap, will be
about the same as with the first mash. The
same process of expulsion by colder wort above
takes place during the running of the second
wort; but there will be no difference of gravity
between the wort above the malt and that which
flows from the tap.

The mash-tun tap should be spent about the
time that the copper is empty, and ready to
receive the wort in consequence of the ale wort
being in the coolers. A sample of the second
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wort taken from the underback and cooled to
55, will show 8 lbs. gravity if the first wort
was 25 lbs.

When the second wort ceases running, draw
the mashing rule lightly over the surface of the
goods, in order to disturb the pasty sediment which
may cover them in places. This arises from the
flour of the malt which mingles with and then
subsides from the wort above the goods. If there
is too much flour from the crushing of the
malt, the abundance of this paste would prevent
the upper portion of both worts from sinking
equally all over, and thoroughly searching the
goods.

Having stopped the mash-tun tap, pour half a
barrel of cold liquor equally all over the goods,
from the rose of a watering-pot; this is called
¢ sparging.”

In half an hour set the mash-tun tap, run it off
fine into the underback, and add it immediately
to the second wort in the copper. Taste each of
the worts, to ascertain that they are perfectly
free from the least sourness in their flavour.

There will be no loss of liquor in the second
mashing, nor yet from the sparging, so that the
second and third worts will be equal in quantity
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to the first wort, that is 51 barrels; the third
wort will be of a 7 lbs. gravity.

The residue of the malt is now called “ grains.
They should be removed from the mash-tun
within a few hours, lest they become sour, and
taint that vessel. They are valuable as food for
cows and pigs. If the mashing has been efficiently
conducted, the grains will bhave no sweetness
whatever in their flavour.

SUMMARY OF THE MASHING.

The following is a summary of the process of
mashing, and drawing off the worts. It occupies
about nine hours and a half.

6.0 a.m. {First mash :—16 bushels of malt to 73.
barrels of liquor, at 178 temperature.
6.30 a.m.— Mash-tun covered.
9.30 a.m.— Set tap.
11.15 a.m. — Tap spent.
11.30 a.m. {Second mashing :— 43 barrels of liquor,

at a temperature of 186.
12.0 noon.—Mash-tun covered.

1.0 p.m. — Set tap.
{ Tap spent.
Sparge with § barrel of cold liquor.
2.45 p.m. — Finished sparging.
8.15 p.m. — Set tap.
3.30 p.m, — Tap spent.

2.30 p.m.
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For the boiling process in accordance with the
above, see page 68.

Boiring.

The first wort will take about a quarter of an
hour in being pumped into the copper. See that
no sour wort from a former brewing is in the pipe
of the wort pump. Measure the distance between
the surface of the wort and the top of the copper,
in order to be able to regulate the evaporation.
22 lbs. of the 251bs. of hops are to be added
without delay. If the furnace draws properly,
and the fire is well managed, the wort will be
boiling in an hour. The hops will float on the
top of the wort, until the boiling commences, and
then they may be stirred in. When they have
sank further stirring is useless; avoid displacing
the leaden strainer while using the stirring-rod.

The lid of the copper must be kept off all the
time the worts are boiling. Have a good body of
fire under the copper, at the commencement of
the boiling, that the evaporation may proceed
evenly, and with sufficient rapidity, without much
stirring of the fire, or frequent addition of coals.
The boiling is to be continued for one hour, and
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during that time there must be half a barrel of
wort boiled away, through the escape of steam.

The boiling increases the strength or gravity of
the wort, because it is the water, and not the
sugar, that evaporates. The time of boiling and
the quantity evaporated decide the rapidity; it
will boil at a brisk pace.

Guard against an overflow of the wort. This
is likeliest to happen just before the boiling com-
mences. The rising foam will subside when dis-
turbed by the stirring-rod. The boiling can be
slackened by opening the furnace-door, which
permits a current of air to pass over the fire;
partly closing the damper also retards the
boiling.

When the 221bs. of hops have sunk into the
51 barrels of wort, the copper (if of the dimen-
sions recommended at page 4) will want about
6 inches of being full; the hops having added
nearly £ of an inch to the wort. The evaporation
of half a barrel by boiling will (tried when the
boiling has ceased) increase the vacant spacc
above to 8 inches, which is about 5 inches lower
than the top of the flue. It would burn the
copper to attempt to boil much less wort in it
than this, which fills it to about three-fourths of
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its depth, at the end of the boiling. Less fire is
desirable towards the close. :

On causing the boiling to cease, let the wort
remain a quarter of an hour longer in the copper,
before running it along the cross shoot into the
upper cooler.

The horse-hair bag which is suspended over the
upper cooler (see page 29) must be lowered, and
cover one end of the cross shoot, in order to
receive the few hops which may escape from the
copper.

See that the plugs are fixed in the coolers;
open all the windows and the doors; then run
the wort slowly from the copper to the upper
cooler. It may take three-quarters of an hour to
run out.

The size of the tap is given at page 21. The"
wort should run nearly transparent the whole
time. Put a little of it to cool, and at 55° the
gravity will be about 28 Ibs., having gained 3 lbs.
Quite a quarter of a pound of gravity will be
derived from the 221bs. of hops, and two and
three quarter pounds from the evaporation of
half a barrel of wort.

During the boiling the wort “ breaks,” as it is
called, that is, a portion of the mealy or floury

F
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parts of the malt, which was extracted along with
the sugar, and intimately blended with the wort,
now separates in fleecy particles, and floats about
therein. When the boiling ceases, these coalgu-
lated particles sink to the bottom of the copper,
together with a certain quantity of what is called
¢« hop-dreg,” or very minute particles of hop. By
running out the wort somewhat slowly, the greater
part of these impurities remains in the copper with
the hops; if not left there they would form a
grey, slimy sediment at the bottom of the coolers,
and afterwards, in running the wort into the fer-
menting tun, it would be very difficult to leave
this sediment behind, because of the extreme
facility with which it mixes with the wort.

In public breweries it is separated from the
wort in a vessel called the ¢hopback,”* which is
a needless and inconvenient appendage to the
small brewing plants of private families, and en-
tails the labour of carrying the hops back to the
copper.

The second wort will cease running from the
mash-tun at the same time that the copper is

* It is a kind of cooler with a double bottom, the upper
one being full of holes, through which the wort drains from
the hops.
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cleared of the first wort, and therefore ready to
receive it. If the second wort was to remain
longer in the underback, it might become sour,
from loss of heat, and contact with the atmosphere.
Take a sample of it from the underback; when
cooled to 55° it will show 81bs. gravity.

The speedy addition of the wort will prevent
the hops from burning at the bottom of the cop-
per. There being no loss in the second mashing,
or in the sparging, the second and third worts will
be 5} barrels, but after they are pumped up there
will be about 52 barrels of wort, because the
22 lbs. of hops will have retained nearly half a
barrel of the first wort, after the copper tap is
spent. This addition of strong wort will increase
the gravity of the whole to 91 lbs.

The boiling must continue for {wo hours, and
the evaporation proceed at the same rate as before,
because a barrel must be boiled away in the two
hours. This will increase the gravity to 121 lbs.,
which is a very good strength for table beer: run
it into the upper cooler with the same care that
was used with the ale wort.

Clear the furnace entirely, and beware lest the
body of cinders and ashes in the ash-pit should
continue burning; drench them with water, and
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examine them afterwards. Let some cold liquor
on to the hops in the copper to cool it.

The boiling process is thus arranged, supposing
that the mashing proceeded as arranged at
page 62.

SUMMARY OF THE BoOILING.

11.30 a.m.—First wort in copper.
12.30 p.m.— Began boiling.
1.30 p.m.— Finished boiling.
1.45 p.m.— Set copper tap.
2.30 p.m.— Copper tap spent.
2.45 p.m.— Second wort in copper.
3.30 p.m.—-Third wort added.
3.45 p.m.—Began boiling.
5.45 p.m.— Finished boiling.
6.0 p.m.— Set copper tap.
6.45 p.m.— Copper tap spent.

The mashing and boiling occupies nearly
13 hours.

CooLING.

Under this head will also be included the
“pitching ” of the worts: that is, adding yeast
to them in order to cause fermentation. The
two coolers are supposed to be of the dimensions
given at page 5. If the weather is cool and
some wind stirring, the first or ale wort will all
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be cool, and in the fermenting tun, within two or
three hours of the time it first began to run from
the copper. The same will be the case with the
table beer wort. It is desirable that in no case
should more than four hours elapse between the
time of the wort leaving the copper and of its
entering the fermenting tun.

The sooner the wort is spread thinly, and the
quicker it is cooled, the better it will be for the
beer. The wort should not be deeper than 3
inches in the coolers. Let some of the hot wort
run into the fermenting tun to warm it, and to
assist in cooling the wort.

When the copper tap is spent, suspend the
horsehair bag again. There will be 41 barrels
of each wort enter the coolers; but during the
cooling, each wort will lose by evaporation
about half a barrel or one-eighth, so that there
will be only 3% barrels enter each ferment-
ing tun. If there is less than that quantity in
the fermenting tun, there will not be enough to
fill up the cask during the throwing off the
yeast, which would be a serious evil. The cask,
when filled to the yeast vent, see page 32, is
supposed to hold 3% barrels.

The means of conveying the wort into the
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fermenting tuns is seen on Diagram 3, p. 7,
and referred to at pp. 27, 28.

Yeast has been already adverted to at pages
40 and 53. If the yeast used is the production
of your own brewing, and.obtained in accordance
with the directions at page 89, 10 lbs. will be
sufficient for the strong wort, and 8 lbs. for the
table beer. But allow 2 lbs. more to each wort
if compelled to use inferior yeast. The preference
is always to be given to yeast produced from ale.
If that from table beer is used of necessity, it
should be employed only for the weaker wort.
The light impurities such yeast contains is very
likely to prevent the beer from becoming spon-
taneously bright.

Put a gallon of wort, at the temperature of
100°% into the pail containing the yeast and stir
it. The outside of the pail being perfectly clean,
it may stand inside the fermenting tun. In a
very short time the yeast will begin to rise
up and flow over the pail. It is then ready
to be added to the portion of wort, (perhaps a
barrel,) which has by that time been cooled, and
let into the tun. The rest of the wort is to be
added by degrees from the lower cooler as it cools.

The worts are to be at a temperature of 95°
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when all together in their respective tuns. As
they will lose a little heat in running from the
coolers, watchfulness is required not to let the
3% barrels, with the yeast added thereto, be
colder than 95°. This temperature of the wort
is adapted to any temperature of the atmosphere,
which may vary from 30° to 65°, without affecting
the process of fermentation.

It was only after long and close observation
that the author became convinced of the necessity
and advantage of employing the heat, and con-
ducting the fermentation in the way he recom-
mends. He has no hesitation in affirming posi-
tively, that if this part of the practical instructions
is disregarded, he has little hope of much benefit
being derived from all that has preceded it. That
is, if the object is to produce sound-keeping
“stock” beers. On the other hand, he is doubt~
ful whether his method of fermentation would
answer if the preceding instructions on mashing,
boiling, and cooling were not attended to.

He does not presume to say that excellent
beer may not be brewed by other methods,
although he has not succeeded in discovering
them. Those who can produce a beverage giving
perfect satisfaction to their employers, will do well

F4
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to proceed on their successful course. There are
many persons who do not so succeed. On such of
these as may read this work, and are willing to
give the method of brewing which it recommends
a fair trial, the author would urge the necessity,
(as far as their means and appliances will admit)
of adopting his method, in all its parts, for they
are connected like the links of a chain, and there-
fore would be injured by separation. Much might
be written in proof of this if brevity was less his
aim, and the main object of this work had not
been practical instruction, rather than a full ex-
position of the theory on which, nevertheless, the
practice recommended can be justified and de-
fended in all points.

Success, from attending to the rules he has
given, will be the most powerful argument in
their favour. By that test the author’s method
of brewing must stand or fall.

But to proceed. Refrigerators or pipes laid in
the coolers, having cold water running through
them to hasten the cooling of the wort, will not
be needed if the extent of cooler surface re-
commended at page 5 is provided. The four
fermenting tuns are shown on Diagram 3, page 7,
and their dimensions are given at page 4.
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One of the fermenting tuns is larger than the
others, in order to enable the brewer to ferment
both worts together in one tun, so as to produce
a beer of intermediate strength called table ale.
For the process in that case, see pages 116—118,

This medium strength is, of course, easily
produced by mixing ale and table beer as they
are drawn from the casks: this tun, however,
is not so large but that it may be used when
required, with the same quantity of wort as the
other tuns. Two instead of three tuns may be
sufficient (in addition to the larger one) for the
purpose of brewing four times in a week if the
fermentation proceeds with sufficient rapidity, as
will generally be the case, but a third tun may
sometimes be requisite.

FERMENTATION.

When the 3% barrels of wort is in either of the
three smaller fermenting tuns, it will be at a
depth of about 16 inches, and there will be nearly
1 foot clear above, between the wort and the lid.
Keep the lids of the tuns on all the time the
worts are in them: if the lid is in two parts it
will be less cumbersome, and will open readily,
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to allow the wort to be examined by the saccha-
rometer.

Stir the wort well at adding the yeast, and also
when the whole is together ; but afterwards the
wort in the fermenting tuns will not require any
stirring.

If through inadvertence the wort has been
allowed to cool much below 95°; fill two or three
stone bottles (holding two or three gallons each)
with boiling water, and stand them in the tun for
20 minutes, which will raise the temperature 3°
or 4°. Repeat the filling and immersion of the
bottles if requisite.

Before fermentation, the saccharometer (see
page 43) tells the strength or value of the wort,
but as a 301b. and a 201b. wort may both be
fermented down to 10 lbs. or less, it will be seen
that the instrument is not intended to give the
strength or value of wort after it is fermented
and become ale or beer. But it will be of great
use as a means of ascertaining with accuracy the
progress of the fermentation and the period at
which the beer is ready to go into the cellar.

At page 43 it was said that the wort consists of
sugar and water ; it also contains a considerable
quantity of an ingredient called gluten, which
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is derived from the malt, along with the sugar.
When the yeast is mixed with the wort in the
fermenting tun at the temperature already men-
tioned, it puts the wort, which was before tranquil,
into a state of motion or disturbance, in con-
sequence of which, what is called the ¢ vinous
fermentation ” takes place in the liquid; that is,
a quantity of spirit (alcohol) and of carbonic acid
is formed by the decomposition of the sugar.
Part of the carbonic acid remains in the wort,
but a good deal of it flies away in the form of
gas, causing the suffocating smell, to be mentioned
presently. A portion of the sugar changes into
spirit and carbonic acid, and a portion of the
gluten changes into yeast.

Alcohol is the intoxicating principle of beer,
wine, and the different sorts of spirits. Spirit of
wine is alcohol and water.

Carbonic acid does not add to the strength of
malt liquor, but is the cause of the lively pungent
taste which is so much admired in them, and
without which they are flat and unwholesome:
it was called ¢ briskness” at page 49.

Another effect of the fermentation of the wort
is the formation of fresh yeast from the gluten
mentioned above. The very eminent German



76 FERMENTATION OF THE ALE

chemist, Baron ILiebig, says, ¢ Wort is propor-
tionally richer in gluten than in sugar, so that
during its fermentation in the common way, a
great quantity of yeast is formed as a thick
scum. The carbonic acid evolved during the pro-
cess attaches itself to the particles of the yeast,
by which they become specifically lighter than
the liquid in which they are formed, and rise to
its surface. Gluten in the act of oxidation comes
in contact with the particles of the decomposing
sugar in the interior of the liquid. The carbonic
acid from the sugar, and insoluble ferment from
the gluten, are disengaged simultaneously and
cohere together.” —Organic Chemistry, p. 295.—
See on page 97.

FERMENTATION OF THE ALE WHILE IN THE ToN.

This process will generally occupy about 18
hours; and (provided the fermentation is vigorous)
a few hours longer or shorter time is not of much
importance. It has been mentioned (page 74)
that fermentation decreases the gravity of the
wort. To ascertain the progress of the fermenta-
tion take out a sample of the wort, and having
first warmed the case of the saccharometer with
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some of the wort; fill it, and continue to add to
it until clear wort is seen on the surface, and the
yeast or froth is gone off: then immerse the
saccharometer, and whatever gravity is shown
on the stem of the instrument, add 1% Ib. thereto,
that is, supposing the wort to be at a temperature
of 95° see the scale given at page 44. At
page 71 the 3% barrels of ale wort was directed
to be placed in the fermenting tun at a tempera-
ture of 95°, the gravity being 28 lbs. In general,
if the yeast acts readily and efficiently, the tem-
perature will remain at 95° throughout the
18 hours. Sometimes it may rise or fall 2° or
3° but it is desirable that it should never rise
above 100° or fall below 90° during the time it
remains in the tun.

‘Whether the temperature of the brewhouse. is
35° or 65° is not of any consequence to the
brewer, who employs the high temperature and
the rapid fermentation which the author recom-
mends. Such an one escapes happily from the
train of evils that result from the slow process
of fermentation when adopted with the small
quantity of wort a two-quarter brewing plant
supplies.

While the wort is in the tun, the following
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appearances will indicate that the fermentation
is healthy and vigorous. Within the first 2 hours
after pitching, there will be a fine creamy head
on the surface of the wort of a brownish white
colour, and resembling a cauliffower. At the
end of the first 6 hours the head of yeast on
the wort will perhaps be 6 inches high, and be
uneven and rocky in appearance, with clusters of
transparent bladders filled with carbonic-acid gas,
rising in different parts of the head. The smell
from the wort should now partake of that sound,
pungent, fragrant aroma, well known to brewers.
At the end of a second 6 hours the light yeasty
head will have fallen 2 or 3 inches, and there
will be large and small clear bladders all over
the surface of the wort, and bursting incessantly.
The escaping carbonic-acid gas will be found very
suffocating if closely inhaled.

If the surface of the wort under the light
yeasty head is closely examined, myriads of ex-
ceedingly small bladdery particles or yeast cells,
the size and shape of small pin’s heads, will be
seen rising rapidly to the surface, and instantly
expanding, forming a white froth floating on the
wort. A continuous hissing noise ‘accompanies
the fermentation when in full force, arising from
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the effervescence caused by the escape of carbonic-
acid gas from the wort. This noise will be heard
less distinctly when there is a large quantity of
yeast on the surface of the wort. At the expira-
tion of 18 hours from the time of pitching, it is
probable that the attenuation of the wort (see page
46) will have proceeded from the original gravity,
28 Ibs., down to from 18 to 141bs. The appear-
ance of the wort will perhaps remain as before,
if the fermentation is still active; but if it has
become weak, the light yeasty and bladdery head,
of 3 inches high, will have dropped entirely, leav-
ing minute particles of yeast or sediment which,
with blistery bubbles, are seen floating on the
surface of the wort. The gas will now be seen
rising with much less force, the sweet taste of
the wort will be considerably lessened, and the
liquid will have a vinous and spirituous taste
and smell. '

About this time (18 hours) the energy of the
fermentation will probably greatly slacken, so that
there will be scarcely any gas escaping; and the
saccharometer will show that the attenuation is
proceeding very slowly, perhaps only at the rate
of 1 1b. in two or three hours. The temperature of
the ale will also begin to lower in consequence
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of the languor of the fermentation. Maintain-
ing the temperature by means of the bottles
filled with hot water, see page 74, would not
prevent this languid or naturally spent state of
the fermentation.

Whenever the ale has reached this compara-
tively inert state of fermentation, which (as al-
ready stated) it may be expected to do in about
18 hours after pitching, it must, without much
delay, be run into the cask in the cellar by
means of the pipe and hose, mentioned at pages
26 and 27, and seen on Diagram 3, page 7.
This, in the language of the brewhouse, is
called “ cleansing.”

If the above-mentioned languid state of fer-
mentation should occur before the 18 hours have
expired, the ale must nevertheless be cleansed
forthwith. But if at that period the attenuation
has not reached 18 or 141bs., and is proceeding
at the rate of 1lb. per hour, a few more hours
may be allowed before it is cleansed.

If it is kept in the tun after the active fer-
mentation has ceased, the head of yeast on the
surface might sink into the ale and injure it.
Skimming it off while the fermentation is weak,
exposes the ale to contact with the air of the
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brewhouse, which is not desirable. By delaying
the cleansing, a loss of heat would also ensue, and
the action of the gas in the ale become so feeble,
that it would not throw off the yeast after it
is in the cask with the vigour and to the extent
the author deems indispensable.

It will be observed that 18 lbs. is almost two-
thirds, and 14 Ibs. one-half of the original gravity.
As a general rule, the cleansing gravity for ale
should not be heavier than two-thirds, or lighter
than one-kalf of the original gravity. It may be
mentioned here by anticipation, that the fermenta-
tion will proceed after the ale is in the cask, so that
in a few days it will perhaps be attenuated down
to 121bs., or even to 7 lbs., the latter being one-
fourth of the original gravity. It is immaterial
which of the two gravities the ale is bunged
down at. The attenuation at the bunging down
of the ale in the cask will be in relative pro-
portion to its gravity at cleansing. See page 87.

CLEANSING OF THE ALE.

It is a matter of great importance that the
yeast which is formed from the gluten (see page
76), and suspended in the ale at the time it
enters the cask, as well as that which is formed
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subsequently, should be extracted therefrom. The
term cleansing indicates this process.

The cask must be perfectly sweet and sound.
If a cork or chip is left in the cask it will obstruct
the yeast vent.

The cask has been minutely described at pages
31 and 32. The head will require to be taken
out for the purpose of cleaning, and generally the
cask should be dry when the head is replaced,
lest the vessel should become mouldy before it is
used, an evil that might occur in a few days.
Every part of the inside of the cask must be
thoroughly scrubbed, and afterwards rinsed with
clean hot water.

To ascertain the sweetness of the cask, blow
into it through the vent, place a finger for a
minute on it, then remove the hand and smell the
air as it rushes out of the vessel. If it smells
musty or unpleasant, reject it, or use it only for
table-beer. If the sweetness of a cask is suspected,
chip a piece off the inside of the bottom, and if
the cask is tainted the piece will smell so; it is
seldom that any amount of cleaning will remedy
the evil. To have beer tasting of the cask is an
evil every brewer should most strenliously endea-
vour to avoid.
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Those who have the casks under their own
control can always keep them perfectly sweet,
even if out of use six months or longer, by leaving
a gallon or two of beer along with the hops and
sediment, called ¢ grounds,” remaining at the
bottom of the cask, and keeping it well closed, so
as to prevent any admission of air.

The pure and delicate nature of malt liquor
renders it verysusceptible of becoming ill-flavoured
from any of the following five causes: the use
of bad malt, or rank and ill-conditioned hops; or
employing stale, bad-flavoured yeast ; or from the
want of cleanliness in the brewing utensils; or
storing it in a cask not perfectly sweet.

The casks should stand clear of each other, and
not touch the wall of the cellar. Screw on the
portable hose to the tap of the cleansing-pipe in
the cellar (see Diagram 3, page 7), and let the other
end of the hose enter two-thirds down the cask, in
order to lessen the froth. Fix the tin tube, or
yeast conductor (described at page 33) tightly
into the yeast vent in front of the cask (see page
32), and place the yeast receiver under it; the
latter vessel is described at page 33, and seen on
Diagram 3, page 7. See that the plugs are in their
sockets in the fermenting tuns; open half way
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the tap in the cleansing-pipe in the cellar, to
prevent the air in the pipe forcing itself into the
tun, and disturbing the ale; then draw the plug
of the tun to be emptied.

The ale may be twenty or thirty minutes run-

ning into the butt, and will lose one or two
~ degrees of heat by the removal. The socket
which holds the plug at the end of the cleansing-
pipe in the bottom of the fermenting tun, should
be a quarter-of-an-inch higher than the part sur-
rounding it, so that the sediment in the tun may
not draw into the pipe.

Put a pound of wheat flour, and half-a-pound
of salt into a pail, and well mix them with a quart
or two of the ale, by means of a small birch
whisk, to break the lumps; then add two gallons
of the ale, and repeat the stirring. When the cask
is about three-fourths full, pour the mixture into
it by means of the funnel (page 34); it will in-
crease the energy of the fermentation, and thereby
cause more yeast to flow from the ale.

The advantages of the cleansing-pipes are four-
fold : they save labour, they prevent the loss of
much heat during removal, they preserve the ale
from contact with the atmosphere between the
tun and the cask, and they enable it to he re-
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moved without disturbing either the sediment of
yeast at the bottom of the tun, or the head of
yeast that floats on the surface of the ale.

When the cask is so full that ale (not merely
froth) runs out at the yeast-vent, put in the bung
and vent-peg in the head of the cask. They
must be kept closed, or the yeast will not flow
out at the yeast-vent.

The remainder of the ale in the tun (nearly
half a barrel) should be run into two of the
nine-gallon open tubs mentioned at page 33.
Hang up the cleansing-hose, that it may drain
dry. There will be a gallon or two of thick ale
and yeast in the tun, which must be thrown
away.

Wash out the tun with cold liquor, run out at
the front waste-vent (see page 26), having first
fixed the plug to prevent its entering the
cleansing-pipe. If a piece of birch was to
enter the cleansing-pipe, it might give much
trouble.

The yeast will begin to flow out directly, or
sometimes it may not do so for several hours.
The cask must be filled up every three or four
hours from the ale in the open tubs. Be careful
to skim off the yeast from the surface of the ale

c3
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before dipping the bowl into it for the purpose of
filling up the cask, and do not put in the sediment
at bottom, if there is any.

A caution must here be given, inattention to
which would ruin the ale. Never, on any ac-
count, use the least portion of the beer that
works out into the yeast-receiver, for the pur-
pose of filling up the cask. If, through in-
advertence, there is not enough left for the
purpose, the cask must be filled up with some
bright and mild ale from one of the casks in the
store. This should not be done except of neces-
sity, because it may check the fermentation, and
thereby hinder the flowing out of the yeast, through
suddenly lessening the gravity, and lowering the
temperature of the ale.

During the first 12 hours, about 18 gallons
of light yeast and ale will work out of the cask;
and perhaps 10 gallons of ale will have been re-
quired to fill it up. During the next 12 hours,
about 6 gallons of more solid yeast and thick ale
will flow out; and the remaining few gallons of
ale will have been used to fill up the cask.

The cask must be filled up to the yeast-vent.
If more than the half-barrel, reserved, is wanted,
use bright and sound ale, or table-beer for the
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purpose. By this time (24 hours) the active
working out of yeast will have nearly ceased, but
the ale will continue to throw off yeast slowly
and sparingly for perhaps 48 hours longer, and
should be filled up every 6 or 8 hours. When
the escape of yeast has ceased entirely for about
12 hours, the cask may be bunged down.

By this time (84 hours) the temperature of the
ale will probably be reduced to 65°, and its gravity
to nearly one-third, or sometimes one-fourth of
the original gravity. In general, the decrease of
gravity by attenuation, during the first few days
that the ale is in the cask, will be about 6 lbs.
Thus ale cleansed at 16 1bs. will generally be
bunged down in the cask at about 10 1bs. gravity.

The temperature of the cellar will probably
range between 50° and 60°, and it is not material
which of those two temperatures prevails. The
ale will soon cool to the temperature of the cellar
after the cask is bunged down.

Take out the tin yeast-conductor, and drive in
a good sound bung in its place. Wipe the head
of the butt clean and dry. Put the 21bs. of un-
boiled hops, reserved (see page 53), into a clean
pail, and by means of the pinchers (page 34) draw
the peg at the side of the cask (page 32), and
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run sufficient of the ale on to the hops to saturate
them well. Having stirred them till all are
wetted, put them into the cask. Part of them
will remain on the surface of the ale for some
time, and, together with the thin head of yeast
also thereon, will form a barrier to contact with
the air. The vacant space, perhaps an inch,
between the ale and the head of the cask, will
always be filled with carbonic acid gas, which
also prevents contact with the air of the cellar.

After the hops are put in, drive in the bung
into the head of the cask; it should fit extremely
tight, and not be less than an inch thick. Avoid
hard, coarse, porous bungs. '

Put in loosely the vent-peg in the head of the
cask, but tighten it in two days: after it has been
tightened 24 hours, loosen it for a moment to let
out any undue accumulation of gas, and tighten
it again directly. If there is too much of the
gas, it may hinder the ale from getting clear, by
preventing the remaining yeast suspended in the
liquid from sinking to the bottom of the cask.
Repeat this loosening of the vent-peg every few
days for a fortnight, after which, it may be
done once a month, or less frequently, always
closing it again directly. It is seldom that there
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will be any rushing out of gas when the peg is
loosened.

At page 86 it was said that in the first 24
hours after the ale enters the butt in the cellar,
about 24 gallons of froth, yeast, and ale will flow
therefrom into the yeast receiver. In another
24 hours skim off the yeast carefully from the ale
in the yeast receiver. This yeast, taken from the
surface, must be kept in a cool place, to be used
for pitching the next gyle (as the contents of a
fermenting tun is called). It should be kept
covered up, and not be stirred. In general, it
should be used without being kept longer than
two or three days. There will perhaps be from
16 lbs. to 20 lbs. of it, varying in bulk from
4 gallons to 8 gallons.

After the yeast is removed from the surface,
draw off the ale from the yeast receiver as clear
as possible, by means of the tap at the end, and
put it into a cask kept expressly for the purpose
of receiving the remnants of each brewing.
There will be about 9 gallons of this ale. Its
flavour will be less pure than that which remains
in the butt, and in general it will require the aid
of finings and racking before it is drank. It
should not be kept more than a few months, lest
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it should get hard, which is the more likely to
happen if the cask is not filled. It will have a
somewhat rankish bitter taste.

There will be a thick glutinous sediment at
the bottom of the yeast receiver, chiefly gluten,
extracted from the ale; it will be of the con-
sistence of thin treacle, and must be thrown away.
The yeast taken from the surface of the ale that
has worked out has a portion of carbonic acid gas
in it, which makes it lighter and more lively and
effective. If the sediment just mentioned is mixed
up with the yeast it will impair its efficiency, and
moreover, introduce impurities into the ale fer-
mented with it, which may prevent its becoming
transparent.

The yeast is supposed to be skimmed off the
ale in the yeast receiver, about 48 hours after
the cask began tg throw out the yeast. This
frothy yeast, however, may be used a few hours
after its ejection, and will be very effective. It
will then probably take six gallons to weigh
10 Ibs. Stirring will probably be required (after
taking it from the yeast receiver) to reduce its
bulk to six gallons.
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CELLARING.

The butt of ale, if racked into another, and
fined with isinglass (see page 115), may be
drank at three or four weeks old, or sooner,
provided the proportion of hops mentioned at
page 48 has not been exceeded; otherwise, it
might be unpleasantly bitter: or the finings
(though. in that case less effective because of the
disturbance of the sediment) may be added
without racking into another cask, and thus
prevent flatness. See page 95. If the ale is
allowed to remain three or four months in the
butt, it will not require fining, but will get clear,
and become mellow, and improved in flavour.

At six or eight months old, the ale in the butt
will probably arrive at its greatest perfection,
being mild, bright, rich-flavoured, brisk, and ex-
hilarating. By that time the attenuation will
have proceeded down to 5 lbs. or 6 lbs., or about
one-fifth of its original gravity.

The author has kept ale of this strength (281bs.
original gravity) two years in the cask, and then
found it *sound old,” not having degenerated
into hardness or acidity; in general, however, it
is not desirable to keep it longer than six months,
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or a year, unless perhaps when stored in larger
casks than butts. See page 49.

A loss of 3 or 4 gallons in a butt may be ex-
pected in a year; this arises from evaporation
during storage.

The  condition” of the ale is easily ascertained
by drawing a wine-glassful from the peg hole in
front of the cask. Clearness is a good guarantee
for the ale remaining sound, although the tem-
perature of the cellar should be as high as 65°, or
warmer. Stock ales which have been brewed and
managed in accordance with the preceding direc-
tions, are deprived in a great degree of the gluten
and yeast which causes the early decay of a vast
quantity of beer, where an incorrect principle of
mashing, and a less vigorous and ineflicient method
of fermentation is adopted. See pages 97 and 98.

Beer which tastes of the cask will readily im-
part its ill-flavour to any new beer, if mixed
therewith. .

Ale which has been attenuated to only half of its
original gravity at the time of being bunged down
in the cask, will generally be found in six months
to have become attenuated to one-fifth of its ori-
ginal gravity, similarly to that which was bunged
down at one-third or one-fourth,
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The additional gravity, or sweetness, is not
needed (as some suppose it to be) in order to
“ feed” the ale while in store. If so much as
one half of the original gravity remains unattenu-
ated at the time of closing the cask, the ale will
not generally prove so good, or keep so well, as
that which is more attenuated.

The vacant space (about an inch or two) above
the ale in a butt, will allow about 2 quarts to run
out without giving vent; if more than that quan-
tity will run out while the vent-peg is tight, it is
a proof that the head of the cask is not sound:
probably the cooper might have prevented the
evil if he had put a piece of rush in the groove at
the defective part. Dry sand spread an inch thick
over the head of the bell-shaped butts, will aid in
the exclusion of air, if the cask is old; wet sand
will decay the wood.

As the beer is drawn out, and more vacant
space is obtained in the cask, of course more ale
will run out, without letting air in, and the less
the vent-peg is opened the better it will be for
the ale.

Exposure to air in an open vessel placed in a
very warm temperature, changes beer into a kind
of vinegar. The alcohol changes into acetic acid:
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the latter being of a greater gravity, the liquid
will show considerably more gravity by the saccha-
rometer after this change has taken place.

The following particulars are derived from
entries in the author’s brewing memorandums :—

In August, 1851, the author placed an uncorked
bottle, filled about two-thirds with ale, on a kitchen
shelf, where the temperature was frequently as
high as 80°; the ale was brewed in the preceding
March, it was bright and mild, and of 6 lbs.
gravity; the original gravity was 291bs. In 10
weeks this part of a bottle of ale had increased in
gravity from 61bs. to 131bs.; it was clear, and
seemed excellent vinegar; it had become much
darker in colour.

A bottle of the same ale, well corked, was filled
at the same time, and placed in the same warm
situation as the other; it remained there about 9
months, and was subsequently kept in a cellar for
above a year. In June, 1853, it was opened; it
was then brilliant, mild, fine flavoured, pale in
colour, and had a fragrant odour; it effervesced
well when poured out, and was of 51 lbs. gravity ;
there was a considerable deposition in the bottle ;
it had been kept lying down during the 22 months.
See page 128.
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The author recently placed a pint of ale, an inch
deep, in an uncovered jug, and kept it where the
temperature was frequently 75°; the ale was 16
months old, clear, mild, and pale, and of 51bs,
gravity ; in about a week the absorption of oxygen
from the air had caused it to become very sour,
very cloudy, and of a dark colour; there was some
sediment ; the gravity had increased to 16 1bs.;
the original gravity was 28 lbs.

It is of great importance to avoid all needless
exposure of the beer (especially in warm weather)
to the baneful influence of atmospheric air, lest
the decay above mentioned should take place in
an incipient form.

If the new ale is racked. into a butt, for the
purpose of fining it for immediate consumption,
place a short length of the portable hose, or else
a leaden pipe, into the bung-hole, letting it reach
three-fourths down the vessel ; they may be sup-
ported by a rim attached to them, resting on the
head of the cask; place the funnel-tube (see page
34) into the pipe, and pour the ale into the
funnel; this method will prevent much froth
from forming, and thereby hinder considerably
the disengagement and loss of carbonic acid gas.

In drawing ale into a jug avoid much frothing,
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but when a glass is filled for drinking, some froth-
ing is desirable, to disengage a portion of the gas,
which will be seen rising up through the ale in
great abundance, giving liveliness or briskness of
flavour. Flat beer is insipid, and often unwhole-
some.

Tap the butt at first half-way down. Be care-
ful not to draw out the ale close enough to break
the head upon it, which might cause foulness in
the liquid. The part of the ale near the surface
in a cask is generally rather clearer, and tastes
older than that in the lower part. The quantity
of carbonic acid gas is greater when the pressure
arising from the height of the liquid is two feet
than when it is only a few inches; hence the ale
becomes less brisk as its depth in the cask above
the tap decreases.

The necessary admission of air into the cask
before the ale will escape at the tap, and the in-
creased empty space in the vessel tends to lessen
the briskness of ale long in draught; but at the
same time the transparency increases, and the
ale will continue mild, lively, and sparkling even
if the butt should be some months in draught.
The hops put in at bunging down the cask will
aid in the preservation of the ale while a remnant.
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The flavour of pure malt liquor is clean and
delicate on the palate. If the malt is pale, and
the hops not brown, the ale will be the colour
of pale sherry., If it is racked into another cask
the exposure to the air will darken its colour a little.

It will have been observed (page 86), that within
twenty-four hours after the ale is in the cask
(which holds 3} barrels) about 24 gallons of yeast
and ale are expelled at the yeast vent. This
vigorous fermentation and great expulsion of the
yeast, or oxidized gluten (see pages 76 and 90),
are absolutely necessary, in order to lessen the
quantity of soluble gluten, which afterwards re-
mains dissolved in the ale ; and also because there
would otherwise be a great quantity of yeast (or
gluten in an 4msoluble state) settle at the bottom
of the cask. In a few months this sediment
would probably rise up and mingle with the ale,
causing foulness.

Immediately following the quotation already
given at page 76, Professor Liebig says: A great
quantity of gluten remains dissolved in the fer-
mented liquid, even after the transformation of
the sugar is completed, and this gluten causes the
. conversion of the alcohol into acetic acid, on
account of its strong disposition to attract oxygen,

H
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and to undergo decay.” — Organic Chemistry,
p. 295.

When yeasty or oxidized glutinous particles
float in beer they render it turbid, and give it a
mawkish, unpleasant taste, proportioned to the
extent of their prevalence.

The shaking of the cask from a shock of thun-
der, or any other cause, and also any considerable
increase of temperature, is likely to cause the
sediment alluded to, to rise up and produce foul-
ness in the liquid. If not prevented from undue
accurmulation, this sediment will rise up even
when the temperature of the cellar has not ex-
ceeded 50° and without any shaking of the cask
from thunder or any other cause.

At pages 66 and 85 instructions were given as
to preventing the mucilaginous impurities from
the copper (consisting of hop-dregs and malt-
dregs) or the sediment of spent yeast at the
bottom of the fermenting tun, from being mixed
up with the ale. Inattention to this will be
likely to add to the sediment in the cask, and
thereby increase the liability to the evil alluded
to. The use of yeast containing impurities (see
pages 90 and 106) will also tend to add to the
objectionable sediment.
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After the cask is bunged down a gradual de-
puration or clearing of the ale goes on, and the
yeast left suspended in the liquid or subsequently
forming therein, subsides to the bottom of the
cask, forming what are called the ¢“dregs” of the
beer. Table beer will not become spontaneously
clear so readily as ale.

If ale or table beer is stored in smaller casks
than butts they will sometimes get clear sooner,
and tha in proportion to the shallowness of the
malt liquor in the cask, the greater depth some-
times requiring longer time for depuration. But
it must be remembered that the greatest depth
gives most briskness (page 96), and that for storage
for six months, or longer, a butt is as small a cask
as is generally desirable. Some use barrel-shaped
butts, and lay them on their sides, but that re-
quires more cellar room, and while the beer is in
draught a large surface of it is exposed to the dele-
terious effects of atmospheric air, producing flat-
ness, especially if the beer is a long time in draught.

These barrel-shaped butts answer very well if
stood on one end, although, being largest in the
middle, they necessitate some expansion of the
head on the surface of the beer while it is in
draught, which is not desirable.

" 2
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Racking the ale into another cask (without
disturbing the bottom) a week or two after it
is brewed, would free the ale from much of the
objectionable sediment repeatedly mentioned; but
that course entails labour, and exposes the ale
to air, which is always best avoided. Malt liquor
is always more perfect when it can be drawn for
consumption from the cask into which it was
put when removed from the fermenting tun.
The “ dregs” which subside to the bottom of the
cask ought not to be sufficiently abundant to
cause the sudden cloudiness or turbidity men-
tioned at page 97.

Sometimes a wvery slight cloudiness will occur
in ale (which had become clear) from a cause
apparently independent of any sediment in the
cask. It seems to be the effect of an oxidation
of part of the soluble or dissolved gluten (page
97) which remains in the beer. The author
thinks that this evil, however, will not occur
if the cask is sound, and due attention is
paid to the instructions which have been given
for conducting the various processes brewing
consists of. A gradual oxidation and deposition
of gluten seems to be constantly proceeding in
all beers, perhaps for a year (if not a much longer
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period) after it is in the cask, but the process
should not materially injure the clearness of the
beer, and it ultimately considerably promotes its
brilliancy. It is probable that racking beer,
whether into casks or bottles, causes an absorption
of oxygen from the air, and hence results a
more rapid if not a greater amount of oxidation
of part of the remaining gluten than would other-
wise take place.

It will often give much satisfaction to draw
ale a year old, and mix with it an equal portion
of that which has been brewed but a few months.

Experience has convinced the author that any
kind of malt liquor brewed in accordance with
the directions given in this work, will continue
mild and excellent after being racked into smaller
casks and sent a distance of many miles in the
midst of summer. This racking for sending the
beer elsewhere may take place at any time from
a week to six or nine months after the ale has
been bunged down in the butt. Though less
desirable, it may be racked when much older
if required, or be mixed with new beer to improve
the latter. '

Put a }1Ib. of unboiled hops into each half
barrel. The author has found it answer very well
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(when requisite) to run the beer from the fer-
menting tuns into half-barrel casks, and as soon
as the throwing off the yeast has completely
ceased (see page 134), to bung down the casks and
remove them at once to their destination. After
removal they will require vent at the peg-hole
for a few hours, or longer if any yeast appears.
The beer will be much inproved by remaining
some months before it is tapped.

The author has tried running some of the
ale from the fermenting tun at cleansing into
a butt half filled with bright and sound old ale,
but it did not answer satisfactorily : see page 86.
When the ale is comparatively new it will recover
more quickly from the flatness racking produces.

The beer may, if desired, be racked at a fort-
night old, and stored in half barrels or lesser
casks for several months previous to their being
removed to their destination. The deposit from
the depuration which will have gone on in that
period being disturbed by the removal, will make
the ale cloudy, but transparency will again ensue
in a short time.

It is, however, best to give all malt liquors
three months storage in the butts prior to racking
them for sending elsewhere, in order to increase
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their purity, and lessen the subsequent depuration
in the smaller casks. Fining (page 114) will
not be necessary, and is always best avoided in
beers intended for keeping six months or a longer
period. Be careful never to rack close enough
to disturb the sediment at the bottom of the
butt, or the head on the surface of the liquid.
With new beer in warm weather allow about half
a pint to each half barrel for vacancy needed for
gas pressure and expansion of the beer from an
increase of temperature.

The author has repeatedly found that malt
liquor removed from the fermenting tun into
casks, and then emptied into a butt at a distance
from the brewhouse, occupying an hour in the
removal, has proved very excellent “stock” ale.
The loss of temperature, however, during removal,
ought not to exceed 10° so that it may be
at a temperature not lower than 85° in the
butt. Nevertheless, the removal of ale by cleans-
ing pipes (see page 84) without exposure to air
or loss of heat, is to be preferred.

FERMENTATION OF THE TABLE-BEER.

At page 67 it was said that there was 43 bar-
rels of the second wort, of 81bs. gravity; and 1 a
H4
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barrel of the third wort, of 71bs. gravity; which,
added to 1 a barrel of wort of 281bs. gravity
retained by the hops, made 53 barrels at 94 lbs.
gravity. Having boiled away one barrel in two
hours,—- lost in cooling } a barrel,—and the hops
retaining 1 a barrel, leaves 3% barrels of table-
beer wort to enter the fermenting-tun.

At page 70, 81bs. of yeast was mentioned as
the requisite quantity for the table-beer; and in
that and the following page, the method of pitch-
ing the ale wort was given. The same course
must be taken with the table-beer; and it must
be pitched at the same temperature as the ale.
There will be in the fermenting-tun 3% barrels of
table-beer wort, at 121 Ibs. gravity, at a tempera-
ture of 95° having 81bs. of good yeast well-
stirred into it.

In a short time a thin white, creamy froth will
cover the surface of the wort, indicating that
fermentation has commenced. As soon as the
attenuation has proceeded down to 8 lbs., or about
two-thirds of the original gravity only remains,
it must be run into the butt in the cellar. In
general it will be ready to go into the cellar in
about nine hours after pitching. During this period
the temperature will remain at 95° or perhaps fall
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2° or 3° The light yeasty head on the sur-
face will rise 2 or 3 inches, but will probably fall
again to half an inch.

There will be the same kind of aromatic odour,
with escape of carbonic acid gas, causing a suffo-
cating smell, which was observed in the ale wort,
but in a much less degree. Transparent bladders,
filled with carbonic acid gas, will be seen rising
up and bursting all round the edge of the tun,
and some in other parts of the surface of the
wort. A gentle, continuous, hissing sound will be
heard.

The depth of liquid in the tun is supposed to
be 16 inches, as the ale was. If the depth is
much more than 16 inches, the table-beer wort
will probably have a boiling appearance partly
round the edge of the tun. This boiling appear-
ance is, however, no detriment whatever to the
beer. For further reference to this ¢boiling
fermentation,” see page 119. Put into the butt
1 1b. of flour, and 4 Ib. of salt; or half as much
as directed for the ale. The gravity being lowered
from 121 1bs. to 8 1bs., run the table-beer through
the cleansing-pipe into the cask in the cellar, and
proceed with it precisely as directed for the ale.
See pages 85 to 90.
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Yeast will begin in a short time to flow out,
and the butt will at first require filling up every
four hours from the half-barrel reserved for the
purpose from the tun. Twelve gallons of yeast
and thick beer will probably work out of the butt,
which is about half the quantity thrown off from
the butt of ale; page 86. There will be a loss of
a gallon or two in the fermenting-tun, and nearly
16 gallons will be required to fill up the cask,
which is supposed to hold 31 barrels.

The table-beer will cease to throw off yeast in
about twenty-four hours, and by that time the
gravity will be reduced to 41lbs. or 3 lbs., or
about one-third or one-fourth of the original
gravity.

The caution given (page 86) must be repeated
here—never to use any portion of the beer which
works out to fill up the cask. The light feculencies
floating in this ejected table-beer will render any
beer turbid that it is mixed with. It must be
drawn off as clear as it can be from the yeast, and
put into a cask kept to receive the table-beer
remnants, There will be about 9 gallons of it.
Its flavour will be less pure than the table-beer in
the cask from which it was ejected, and it will not
keep sound many months. This remnant will
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probably require to be submitted to the action of
finings to render it clear.

The yeast skimmed off from this ejected table-
beer may be used for pitching table-beer if no ale
yeast is to be had; but the thick yeast or rather
mucilaginous deposit settled at the bottom of the
yeast receiver must never be used. This deposit
is more impure and pernicious than the glutinous
deposit directed to be thrown away from the yeast
receiver containing ale. If either of these sedi-
ments is mixed up and used with the yeast to
pitch a gyle of beer with, much of it will be found
deposited at the bottom of the fermenting-tun,
probably not having aided the fermentation, but
causing light impurities which separate from it to
be suspended in the beer, and which may cause
durable cloudiness.

On no account mix the table-beer separated
from the yeast with any fresh gyle of beer, lest it
should cause durable foulness to the whole.

When the table-beer has ceased to throw off the
yeast for twenty-four hours put in a pound of
unboiled hops (reserved, see page 53) wetted with
some of the beer, and drive in the bung, leaving
the vent-peg loose till the following day, when it
should be tightened. It may again be loosened
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occasionally as directed for the ale, page 88, but
there will seldom be any undue accumulation of
carbonic acid gas.

In general the table-beer may be bunged down
in about sixty hours after it enters the cask. After
six months’ storage it will probably be about 21 1bs.
gravity, or that much per barrel heavier than
water. It will be excellent in about four or six
months, and will keep sound for a year or two
years if a good proportion of hops was used. If
required for consumption at a month or two
months old it should be fined, (see page 115,)
to make it clear (whether with or without pre-
vious racking is optional). To prevent too much
bitterness at this early age, remove part of the
hops from the copper before the second wort is
pumped into it, unless the ale wort had a small
quantity of hops only.

Any remnants of ale or table-beer which have
not been ejected with the yeast, may, if thought
more convenient than being stored in a separate
cask, be mixed with the next gyle. Such mixture
should not be in a larger proportion than 1th of
fermented beer to Zths of unfermented wort, lest
the action of fermentation should be retarded or
prevented.

- e
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The beer thus added should be removed clear
from any sediment, and put first into the fer-
menting tun, and sufficient wort at a temperature
of about 140° be mixed with it, so as to have
the temperature at 95° on adding the yeast or
¢ pitching ” as it is called.

Of course the addition of a lighter fluid will
tend to make the fermentation less vigorous; the
result of a proportionable diminution of sugar in
the wort indicated by the decrease of gravity as
shown by the saccharometer. It is scarcely neces-
sary to say that if the original gravity of the beer
(whether old or new) thus added to the gyle is
equal to that of- the wort it is mixed with, the
beer will not be reduced in strength.

QUANTITY OF WATER USED AND ACCOUNTED FOR.

In the preceding example 2 quarters, or 16
bushels, of malt and 22 lbs. of hops were used
to brew 7 barrels of beer. To produce that
quantity, 13 barrels of liquor (water) was required,
used thus:—

Barrels. Gallons.
First mashing - - - - 73 or 279
Second ditto - - - - 43 - 171
Cold sparge - - - - 0} - 18

13 - 468
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Accounted for as follows :—

Barrels. Gallons.
Ale in cask - - - - 3F or 117
Table-beer in ditto - - - 3% - 117
Liquor absorbed and retained by
the malt ( including loss by eva-
poration inmash-tunand under- 2% - 90
back), about 54 gals. per bushel
Decrease during the boulmg of the } 0} - 18
ale wort - -
Decrease during the boxlmg of the } 1 - 36
table-beer wort -
Decrease by evaporation durmg} 1 _ 36
cooling of the worts
Transferred to remnant ale cask - o - 9
Ditto to table-beercask - - 0} - 9
*Retained in the copper by the hops 0% - 18
Loss accounted for by the yeast
produced, and the waste from i - 18
very thick beer - -
13 - 468
~—i —

METHOD OF ASCERTAINING THE PRODUCE OF THE
MALT.

The following is the method of ascertaining
by calculation the quality and goodness of the
malt used. The quantities of wort should be
reckoned when they are altogether in the ferment-
ing tuns. If they are taken according as the

* Probably the retention by 22 Ibs. of hops is a few gallons less.
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quantities appear in the underback or copper,
the result will not be accurate, because the de-
crease in quantity, while the worts are cooling,
will not be allowed for :—

Barrels of wort in 5
fermenting tun,  Gravity.

32 at 28lbs. is 1051bs.

33 - 124lbs. - 47 lbs. discarding fractions.
Divide by the number of }2) 152
quarters of malt used - —_—
Produce - - - 76 each quarter.

If the malt is very superior, the ale wort may
be 1 lb. more in gravity, and the table-beer half
as much, which would make the produce 78% lbs.
per quarter. Where a larger quantity of malt is
used, a greater produce per quarter is sometimes
obtained by sparging the goods (after the second
wort is drawn off) to a greater extent than is here
recommended. By that means a wort of 3 or 41bs.
gravity, called & ““return,” is obtained, and used
at the next brewing instead of liquor at mashing ;
but it is of a very inferior quality, and liable to
get acid if not used soon. It should be used for
a second mashing rather than for ale.

In mashing larger quantities of malt than 2
quarters, the loss in mashing is somewhat less
than 51 gallons per bushel from the depth of
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the malt being greater,and consequently a greater
pressure above as the wort drains out. This
decrease of loss in mashing would of course in-
crease the produce per quarter.

¢ Pale ” malt, provided it is well “cured,” that
is, sufficiently dried on the kiln, is preferable to
malt which is very highly dried (i.e. more brown),
not only on account of the superior flavour pale
malt imparts, but also because more wort of a
given strength can be extracted from it in the
mashing process than can be obtained from the
same quantity of brown or “blown” malt; be-
cause a part of the sugar in the latter kind is
destroyed by the heat applied to the malt while
on the kiln. See page 148.

The produce of good *amber”-coloured malt
will be nearly, if not quite, equal to ¢“pale,” but
the colour and flavour are not so well suited for
ales. “Amber” is the medium between ¢ pale”
and “brown.” See pages 37, 123, and 148, for
brown and blown malt.

It will have been observed that in producing
31 barrels of ale, each bushel of malt yielded
13 1b. to the gravity, and the table-beer average
gravity was about lb. per bushel. Thus each
bushel of malt gave on the whole 21 lbs. per
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bushel, exclusive of the loss of beer by fermenta-
tion and cleansing.

FININGs.

It will have been observed that transparency
has been sought after in the various processes
already mentioned.

1st. In running the wort tolerably clear from
the mash-tun. Tt will ap\pear more clear by day-
light than it does if looked at with a lighted
candle held on the opposite side of the glass con-
taining the sample.

2nd. In getting it bright from the hops in the
copper.

3rd. In using yeast free from mucilaginous im-
purities likely to remain permanently suspended
in the malt liquor. These are most abundant in
yeast which is obtained from beer the produce of
a second mashing. See page 107.

4th. In running it clear from the separated
yeast in the fermenting-tun.

5th. But the great auxiliary to transparency is
throwing out the yeast vigorously and abundantly
from the cask, and not using the beer which flows
out with the yeast to fill up the cask.

To make a gallon of pure and effective finings.

I
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—Take 1 ounce of the best isinglass, add to it a -
pint of the best vinegar, which will dissolve the
isinglass almost directly, and the whole will become
like stiff glue; in an hour add a quart of clear
old table-beer, not hard or sour, and stir it; in a
few hours the mixture will become very thick
again, and then another quart of the table-beer
should be added, and the stirring repeated, nearly
2 quarts more of the table-beer is to be added as
the whole thickens.

When the above mixture has stood twenty-four
hours, and been stirred at intervals, it will be of
the consistence of thin treacle, and will be nearly
transparent; rub and strain any part not dissolved
through a fine wire sieve; it is then ready for
use, and this quantity, about a gallon, will be
required for fining a butt of ale or table-beer.

Finings should, of course, only be used when
necessary.

When the ale or table-beer is to be fined, it
may be drawn off into a clean dry butt, being
careful not to disturb the sediment at the bottom
of the cask or the head on the beer. It is, how-
ever, not mecessary to draw the beer off into
another cask, for although it will be clearer, yet
it loses much of its gas or briskness by racking,
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and the trouble of the process is best avoided
generally.

The addition of finings is thus managed —Put
about 6 quarts of the beer to be fined into a pail
with the gallon of finings, and stir it into a froth
with a small whisk made of birch; put a stout
stick into the bung-hole of the butt (letting it
enter two-thirds down the cask), and stir the beer
two or three minutes; then pour the finings into
the cask, and repeat the stirring for several
minutes ; drive in the bung, and tighten the vent-
peg immediately. In twenty-four hours the beer
will be fine, and will increase in brightness during
several days.

If the beer has been racked, a week or two
should be allowed for it to recover from the flat-
ness caused thereby, or a longer time will be
required if the beer is more than a month old.

The minute particles of the dissolved isinglass
unite with the fine feculencies floating in the ale ;
the union makes them heavier than the liquid,
and they fall to the bottom of the cask, leaving
the beer transparent. Sometimes, some of the
united particles rise to the surface of the liquid,
but the beer is equally clarified. The more com-
pletely the isinglass is dissolved, and the less tur-

12
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Lidity or cloudiness there is in the beer, the more
effective the finings will prove. Any part of the
isinglass that is not dissolved will not answer the
purpose, viz., attracting and uniting with the par-
ticles which caused the turbidity.

If due attention is paid to the method of
brewing recommended in this work, the beer will
never be what is called “stubborn;” that is, re-
fuse to yield to the action of finings prepared
and applied as above directed. In stubborn beer,
the finings appear to remain floating in and
mingled with the liquid.

TABLE ALE.

Sixteen bushels of malt, and 25 Ibs. of hops,
will produce 7 barrels of beer. This is merely a
mixture of the ale and table-beer worts together
in the larger fermenting tun. See page 73.

Having proceeded with the mashing and boil-
ing as directed, pages 53 —68, the cooling may
be accelerated by allowing two-thirds of the strong
wort to remain in the coolers until the weaker
wort, has ceased boiling. When about a barrel of
the wort is in the fermenting tun, at a temperature
of 95° stir in 16 bs. of yeast. When the coolers
are wanted for the contents of the second copper,
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run the rest of the ale wort (perhaps then cooled
to 75°) into the fermenting tun. Then add a
sufficient quantity of the weaker wort when cooled
to 120° to raise the temperature to 95°; and add
the rest when cooled to that temperature.

There will be 71 barrels of wort in the fer-
menting tun, at a temperature of 95°, and the
gravity will be about 201lbs. The worts need
not be stirred together, as it would disturb, un-
necessarily, the head of yeast already formed on
the ale wort. The strong wort being heavier,
will be likely partly to remain at the bottom of
the fermenting tun. In taking out samples for
testing the average gravity, this imperfect mixing
of the worts prevents, at first, accuracy in the
apparent results, as given by the saccharometer
with respect to it.

The fermentation having commenced in the
stronger wort, will also prevent the average gra-
vity from being correctly ascertained. The tun
will be filled all but 3 or 4 inches, and the depth
of wort about 26 inches, or 10 inches deeper than
the ale was; see page 73. In about six hours,
there will be a yeasty and bladdery head, of 2 or
3 inches bkigh, on the wort; and the attenuation
will probably have lowered the gravity from 201

13
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to 16 Ibs. There will be the hissing noise and pun-
gent smell mentioned at page 78. In this gyle of
table-ale, there will sometimes be seen a boiling
appearance, partly or all round the edge of the
tun. This peculiar action of the wort will be ad-
verted to under the next head.

The lid of the tun may be left off, as it might
obstruct the rising of the yeast on the wort. The
wort will probably keep at the temperature of 95°.
In twelve hours after it is all in the tun, it may be
run into the two butts in the cellar.

The gravity at cleansing will be about 121bs.,
the attenuation having averaged 3 of a lb. per
hour, while the wort was in the tun. Cleansing,
at a pound heavier or lighter, is not of any
importance.

There will be an abundance of good yeast
(though inferior to ale yeast) ejected from the
casks. The gravity of the table-ale at being
bunged down will be about 4 or 51lbs.; that is,
one-fourth or one-fifth of its original gravity. If
fined and drank at a month old, it will be a good
sample of bitter ale.

By using 2 or 4 bushels more of malt, and 9 or
18 gallons more of liquor, a table-ale of 221 or
25 1bs. original gravity would be produced; and if
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to the latter gravity 2 Ibs. of hops instead of 111b.
per bushel is used, and the beer is kept five or
six months, it will be a very good bitter ale.

Tue BoiLiNg¢ FERMENTATION.

The appearances of wort during fermentation
vary with the gravity of the wort subjected to the
process, as will have been seen by comparing the
ale and table-beer fermentations already described.
But the quantity, and more especially the depth
of the wort, greatly influence the appearance on
its surface.

At page 118 it was stated that in the gyle
(7% barrels) of table-ale there would be seen a
boiling appearance, partly or all round the edge
of the tun, and extending about 3 inches from
the sides of the vessel. The wort in these
instances was about 26 inches deep, while the
ale and table-beer was 16 inches, being 10 inches
less, and the boiling appearance has never been
seen in either of the latter, where 3% barrels only
was fermented.

The author cannot concur in the opinion which
has been advanced, that the boiling appearance is
occasioned by electricity. The carbonic acid gas
and yeast rise with increased rapidity through

14
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the larger quantity, and greater depth, accelerated
also by the comparative lightness of the wort,
which is of so much less gravity than ale wort.
The greater heat of the wort may also tend to
produce the appearance, but he has seen it in
wort at a temperature of 68°. See next page.

The author has discovered that the boiling
motion will cease if about one-third of the wort is
drawn from the tun, thereby reducing the depth
from 26 to 16 inches. The boiling appearance
is probably the result of the accumulation of gas
round the sides of the vessel while the wort is
in active fermentation. The gas perhaps presses
in an horizontal as well as in an upward direction,
and meeting with resistance at the sides, rises
with greater force at that part to the surface.
Also, the tun being 3 inches narrower at top than
at bottom, the contraction probably condenses
the rising gas by forcing it out of a perpendicular
ascent to the surface at the part next the sides of
the vessel.

The following particulars are derived from an
entry in the author’s brewing memorandums: —

On October 9th, 1852, he cleansed some table-
beer at a temperature of 78° and at 8 lbs. gravity.
The temperature of the atmosphere out of doors
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was 48°. The depth of the wort in the tun was
14 inches, and no boiling appearance was seen
during the fermentation., Having nearly a barrel
more than the butt would hold, he ran it into an
open tub holding 30 gallons, shaped like a barrel
cask, being 4 inches narrower in diameter at the
top than in the middle: the wort was 20 inches
deep in it when full. In about eight hours he
observed a gentle but decided boiling appearance ;
on reducing the depth to 14 inches, the boiling
ceased : in half an hour the wort taken out was
added again, and in a quarter of an hour the
boiling appearance again commenced. The tem-
perature of the wort was then 68°. The cellar
in which it was placed was at a temperature of
54°,

Experience has convinced the author that not
the slightest harm results in any way to beer
(brewed in accordance with his method) from this
“ boiling fermentation,” and that neither it nor
the weak head of yeast on weak wort proceeds
from any “unsoundness” in the worts.

SuPERIOR BITTER ALE.

Two kinds of bitter ale have been mentioned.
See pages 118 and 119,
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Barrels.
14 bushels of pale malt - - - } 34 bitter ale.
32 lbs. of best hops - - - 3} table-beer.

The only variations requisite from the prac-
tical instructions already given respecting ale and
table-beer are these:—Use 71 barrels of liquor
in the first mashing instead of 73 barrels, in con-
sequence of 2 bushels less of malt being used.
The increased quantity of hops will not affect the
fermentation.

Pitch the 33 barrels of wort in the fermenting
tun with 9 lbs. of yeast instead of 10lbs. The
gravity of this bitter ale will be 2411bs. after
boiling, and that of the table-beer, 11 Ibs.
Cleanse in about eighteen hours, when the gravity
will be from 12 Ibs. to 16 Ibs. See pages 80 and 81.

The quality of the ale will be superior in con-
sequence of being restricted to the first wort
drawn from the mash-tun, see page 58. The
flavour derived from the hops will be much
better because they are boiled but one hour. The
second boiling extracts an inferior bitter flavour.

This bitter ale may be drank in four or six
months notwithstanding the quantity of hops used.
At about nine months or a year old, the rich, warm,
aromatic bitter imparted by the hops will con-
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siderably diminish, leaving a bitter flavour of a
more simple and less agreeable kind, which,
however, will still aid in keeping the ale mild.

BrowN StoUT.
Barrels.

10 bushels of pale malt - -

5 ditto of brown malt - - - |34 of stout.

1 bushel of patent cr black malt - [ 33 of table-beer.
28 1bs. of the best hops - -

The “brown” malt imparts a flavour which
cannot be dispensed with in this kind of malt
liquor. The partial destruction of the malt sugar
by the great heat this malt is subjected to on
the kiln, lessens its comparative produce per
quarter : see page 112. It is often made from
inferior barley, and will be usually several pounds
per bushel lighter than pale malt.

A good sample of patent or black malt
should be selected. When it is improperly re-
duced by the roasting to a condition which may
be called “ cindery,” it will impart an ill flavour
to the beverage. It should be of a dark ¢hdco-
late colour, and must be crushed finer than the
other malts, and kept separate from them. It
is used chiefly to give stout or porter a dark
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colour, but a larger proportion than here recom-
mended injures the flavour.

When fit for consumption, or six months old,
the stout should be of the colour of port wine,
and nearly or quite as clear. The brown, as well
as the black malt, can generally be procured at
any brewery in the country districts.

Forty-two years ago (1817), Dr. Thomson,
F.R.S., remarked, “One of the best brewers in
London uses two parts of pale malt to one of
brown.”*

Proceed with the mashing as directed for ale,
page 54, with 7% barrels of liquor at 178° As
soon as the pale and brown malts are added to
the liquor in the mash-tun, sprinkle in the black
malt while the stirring is going on. As part
of it will be reduced to powder by the crushing,
it is liable to form into balls if not sprinkled on.

No other variation is required from the minute
directions already given concerning ale and table-
beer. The original gravity of this stout will be
about 251 lbs. and that of the table-beer, 111 Ibs.
Another bushel of pale malt might be added
with advantage, which would increase the gravity

* Supplement to the Encyclopedia Britannica, article “Brew-
N ”

ing
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of the stout to about 271 lbs., and the table-beer,
to 121 Ibs.

Pitch the 32 barrels of stout at a temperature
of 95° with 10 Ibs. of excellent yeast. Cleanse in
about eighteen hours, at a gravity between 13 lbs.
and 171bs. The discharge of yeast from the butt
must be vigorous and abundant. See page 86.

This stout will be fit for consumption in five
or six months, although the quantity of hops used
is more than is recommended for ale to be drank
at that age (page 48). Stout intended for export-
ation to the colonies should not have less than
2 Ibs. of hops to each bushel of malt.

PoRTER.

12 bushels of pale malt -
6 ditto of brown malt -
1 ditto of black malt -

32 lbs. of hops - -

7 barrels of porter.

Use 8 barrels of liquor at 178° temperature
in the first mashing, and sprinkle in the black
malt as directed at page 124. Ferment both
worts together, as directed for table-ale, page 117,
pitching the 71 barrels of wort, at a temperature
of 95° with 16 1bs. of yeast. The average gra.wty
will be about 22 lbs.
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The boiling appearance already adverted to,
page 119, will be seen here also, and will be
equally harmless as in the table-ale. Cleanse in
about twelve hours after it is all in the tun; the
gravity will then probably be about 13 lbs. and
the temperature still 95°. See page 118.

It will be ready for consumption in four or five
months, and its gravity will then be about 41 lbs.
Its flavour will be inferior to the brown stout,
because of the addition of the second and third
worts, and the bitter of the hops of the second
boiling, and also from its lesser original gravity.

BREWING FROM MALT AND SUGAR.

There is no economy in using sugar with malt
unless the malt is of the high price of 11s. per
bushel, and the sugar not more than 44s. per cwt.
The author made two brewings in 1847, using the
following proportions of malt, sugar, and hops
each time :—12 bushels of pale malt at 11s. per
bushel; 96 Ibs. of moist sugar, at 43d. per lb.;
and 321bs. of hops. The sugar was well mixed
with 4 gallons of wort, and added to the first
wort in the copper half an hour before the boiling
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ended, stirring it well to prevent the sugar from
subsiding and burning the copper.

The 96 lbs. of sugar was equivalent to 5 bushels
of malt in the ale wort, and the cost of it was 6s.
less than four bushels of malt. But the table-beer
was of course one-fourth weaker from the deduc-
tion of 4 bushels of malt. The keeping properties
of this ale proved equal to that brewed from malt
only, but the sugar gave it a peculiar flavour, and
partially deprived it of the pure and delicate
flavour it would have had if it had been brewed
from malt only. The sugar gave a deep amber
colour to the ale. Perhaps a higher priced sugar
might not give the objectionable flavour.

Some of this ale bottled at a year old, and kept
in bottle eleven years, is still perfectly sound, but
has not wholly lost the peculiar flavour imparted
by the sugar. The original gravity was 30lbs. It
was bottled at 211lbs. gravity, and is of the same
gravity now.

BorTLING.

Great care should be taken to have the bottles
perfectly clean. Use shot in cleaning them, and
rince them repeatedly afterwards with clean water.
Let them drain dry. Use the best corks, and
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drive them in as soon as the bottles are filled.
Quite three-fourths or more of the length of the
cork should enter the neck of the bottle; they
will enter more easily if they are dipped into some
of the ale; press the corks in a cork squeezer
before using them ; leave half an inch clear space
between the cork and the ale; use a funnel with
a bent tube, which will prevent frothing, by lead-
ing the ale to the side of the bottle. Frothing
the ale should be avoided, as it causes a loss of
carbonic acid gas. Ale is best bottled between
five and nine monthsold. The author has kept ale
bottled at six months old for ten years, and then
found it mild and in great perfection, and weigh-
ing 5 Ibs., or one-sixth of its original gravity. The
bottles were kept in an upright position the
greater part of the time. It was bottled at 6 lbs.
gravity ; the hops used were 2 Ibs. to each bushel
of malt. In general, ale should become attenu-
ated to one-fifth of its original gravity before
bottling ; it is seldom, then, that any reduction of
gravity will occur after the ale is bottled. Those
who prefer ale of a sweet flavour can bottle it
sooner, and at a heavier gravity. The bottles
should be kept standing upright in the cellar.
When opened, be careful not to disturb the sedi-
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ment at the bottom of the bottle; it may be
racked clear into a jug & short time before it is
drank, leaving a wine-glassful in the bottle.

It should be bottled at least 3 months before it
is drank; when opened it should be highly
charged with gas, but not violently so, lest it
cause a disturbance of the sediment at the bottom
of the bottle. The remnant of ale in a cask is
not so well adapted for bottling if it has become
at all flat.

UNMALTED BARLEY wWiTH MALT.

The author has never tried a mixture of malted
and unmalted barley in brewing; as the latter
requires to be ground finer than malt, there
would be more flour, which settling on the sunken
goods would prevent the upper portion of the
wort from running into them, and displacing the
stronger wort. See page 58. If by any contri-
vance the wort was drawn from the top such wort
would be less pure than that which is filtered
through the goods. The raw grain will yield
sugar, and consequently spirit or strength, but
the flavour of such beer must be inferior to that
brewed from malt only.

K
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Drues IN BEkr.

Various drugs and other ingredients have been
recommended for improving the flavour or in-
creasing the intoxicating quality of beer. Some
of these may be harmless, but are all quite
unnecessary. Others are highly poisonous, espe-
cially those intended to add to the strength of
the beer. Nor will any of the malt liquor require
the poisonous auxiliary sometimes used to give it
a frothy top in the jug or glass.

BREWING FROM A QUARTER (8 BUSHELS) OF MALT.

A smaller brewhouse fitted up with vessels half
the size of those belonging to the two-quarter
brewing plant, which has been described in this
work, would be adapted for producing 3% or 4
barrels of beer from any quantity of malt, vary-
ing from five to ten bushels.

The casks should be hogsheads, of a bell shape,
and holding about 60 gallons each, having a
yeast-vent in front, and two tap-holes, similar to
the butt mentioned at page 32.

To brew 67 gallons of strong wort, and the
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~ same quantity of weaker wort, to enter the fer-
menting tuns :—

The processes of mashing, boiling, and cooling
have been fully described at pages 53 to 69.
Add the 8 bushels of malt to 140 gallons of
liquor, at a temperature of 180°; stir it well for
20 minutes, and then cover the mash-tun closely.
Let it remain 2 hours, and then draw out the
wort carefully. Its temperature should be about
150°. ‘

For the second mashing, use 21 barrels of liquor,
at a temperature of 186°; see page 59. Let
the goods remain 1 hour, and then set the tap.
Sparging with cold liquor may be dispensed with.
Boil the first wort 1 hour, and the second wort
2 hours. Pitch both worts at a temperature of
95° using 6 lbs. of yeast for the stronger, and
4 Ibs. for the weaker wort. Keep the fermenting
" tuns well closed. Ample instructions for the
management of the fermenting, cleansing, and
cellaring processes have been given. See pages
73 to 108.

BrewiNg FroM 21 BusHELS oF MaLT.

The copper should not hold more than 36
gallons. The additional 5 gallons of liquor re-

K 2
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quired for the first mashing can be heated else-
where. See page 64.

The diameter of the bottom of the mash-tun
should not be more than 2 feet. One of the bell-
shaped hogsheads, mentioned at page 130, will
answer the purpose.

Have a false bottom fitted and placed 1 inch
above the real one. Have a large-sized beer-tap
(with the end-piece of the strainer removed) driven
in at the front, just under the false bottom. The
vessel should be raised an inch behind. The
vessels used for cooling need not be more than
6 inches in depth. There should be a large-sized
beer-tap in each, that the wort may be drawn off
tolerably clear from the sediment which will be in
them if the copper has no tap, nor leaden strainer,
See p. 29. If there is no tap to the copper, the worts
must be run through a sieve, or horse-hair bag,
or wicker basket, to separate them from the hops.

To produce 20 gallons of strong, and the same
quantity of weaker wort, to enter the fermenting
tuns. For the proportion of hops, see page 48.
Put 41 gallons of boiling liquor into the mash-
tun, and as soon as the temperature is reduced
to 180° which will probably be immediately, add
the 21 bushels of malt. Stir it well for a quarter
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of an hour. Cover it closely, and let it remain an
hour and a half; then run it off carefully. The
wort should run off in 1 hour. There will be a
loss of about 14 gallons in the first mashing,
leaving 27 gallons of strong wort, to be boiled
with the hops 1 hour, losing by evaporation
about 21 gallons in that period. There will be
a further reduction of 2} gallons during the cool-
ing, and the hops will retain 2 gallons, leaving 20
gallons to enter the fermenting tun.

Use 271 gallons of liquor, at 190°, for the second
mashing, and stir it well for 10 minutes. In 1 hour
set the mash-tun tap. There will be 27} gallons
of the weaker wort. Boil it 2 hours with the
hops, and reduce it by evaporation to 221 gallons.
Cooling will diminish the quantity 21 gallons, so
that only 20 gallons will remain. The worts
should not be deeper than 4 inches while cooling.

Pitch both worts at a temperature of 95°, using
2 Ibs. of the best fresh yeast (see page 40) for the
stronger wort, and 1% lb. for the weaker. The
fermenting tuns should be about 2 feet in depth.
There should be a large-sized beer-tap in each, that
the ale and table-beer may be drawn off clear (but
not too slowly) from the sediment at bottom and
the head of yeast on the surface of the beer.

K 3
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The small quantity of the worts will prevent
their retaining the temperature of 95° although
covered up, but they must not be allowed to get
colder than 85> while in the tuns. To prevent
this, fill a gallon stone bottle with boiling water,
and immerse it in the ale wort (see page 74) and
do the same to the table-beer wort: the ale must
not remain longer than 18 hours in the ferment-
ing tun: it will then probably have become
attenuated to two-thirds or one-half of its original
gravity; that is, from 281bs. to 181bs. or 14 1bs.
See p. 80.

The table-beer may be cleansed in about eight
or nine hours; it will then probably have attenuated
from 121 lbs.to 8 lbs. See page 105. Put each
wort into an 18 gallon cask; turn the casks a
little on one side that the yeast may flow out on
cne side of the bunghole, putting them level
again when the yeast ceases to flow out. It is
very desirable that the beer should enter the
casks at a temperature not under 85°. A 1 1b. of
flour and 2 oz. of salt to the strong wort, and half
as much to the weaker wort, may be used at
cleansing. See page 84. There will be 2 gallons
of each wort left to fill up the casks with: care-
fully avoid filling them up with any portion of
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that which works out with the yeast. See pages
86 and 106. If both worts are fermented together,
use 3 lbs. of yeast. The mash-tun with the false
bottom taken out, would answer for fermenting
them in. For cleansing, follow the directions
given concerning table-ale. See page 118.

MagING OF MALT.

The author is unable, from his own experience,
to say anything concerning the art of making
malt, but he trusts the following description of
the process will be interesting and useful. It
consists of extracts from an elaborate article on
Brewing and Malting, in the Supplement to the
Encyclopedia Britannica, written by Dr. Thomson,
F.R.S., published in 1817 : together with a few
extracts (marked in parentheses) from a Report
on Malting, &c., drawn up by Dr. Thomson,
in conjunction with Drs. Hope and Coventry,
ordered by the House of Commons to be printed.
Dr. Thomson says:—

¢ We shall now describe the process of malting
as it is practised by the best informed malt-
makers in Great Britain.

« Malting consists of four processes, which

K 4
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follow each other in regular order; namely,
steeping, couching, flooring, and kiln-drying.

¢ 1st. The steep is a square cistern, sunk at one
end of the malt-barn, lined with stone, and of a
sufficient size to hold the whole barley that is to
be malted at a time: the barley is put into this
cistern with the requisite quantity of pure water
to cover it: it is laid as evenly as possible upon
the floor of the cistern; here it must remain at
least forty hours, but in Scotland, especially when
the weather is cold, it is customary to allow it to
remain much longer. We have seen barley steeped
in Edinburgh for a hundred and twelve hours by
one maltster, and by another, usually ninety-eight
or ninety-two hours: it is the common practice
to introduce the water into the cistern before the
barley, and it is usually once drawn off, and new
water added during the steeping.

¢ The quantity of moisture imbibed by the barley
varies according to the goodness of the barley,
and the length of time during which it is allowed
to remain in the steep. The swell of the grain,in
the steep obviously depends upon the quantity of
water absorbed ; but it is not so great as that ab-
sorption, scarcely ever exceeding one-fifth of the
original bulk of the barley, while the increase of
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weight amounts to nearly one half of that of the
original weight of the grain.

«2, The Couch.—When the barley is judged by
the maltster to have remained long enough in the
steep, which is the case when its two ends can
be easily squeezed together between the finger
and the thumb, the water is let off and the grain
- allowed to drain. It isthen thrown out of the
cistern upon the maltfloor, where it is formed
into as regular a rectangular heap* as possible,
which is called the couch.

““While in this position it is guaged by the
exciseman, and if it measure more than it did in
the steep, he is at liberty to charge the duty upon
the quantity to which the grain now amounts.
The grain is allowed to remain in the couch with-
out any alteration for about twenty-six hours.

“ 3. Flooring.—If we plunge a thermometer
into the grain and observe it from time to time,
we shall find that the barley continues for some
hours without acquiring any perceptible increase
of heat. During this period the moisture on the
surface of the corns gradually exhales, or is ab-
sorbed, so that they do not perceptibly moisten
the hands. But at last the thermometer begins

* The form of the couch-frame is now prescribed by law.
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to rise, and continues to do so gradually till the
temperature of the grain is about 10 degrees
higher than that of the surrounding atmosphere.

“This happens usually in about ninety-six hours
after it has been thrown out of thesteep. Itnow
exhales an agreeable odour which has some re-
semblance to that of apples. If we thrust our
hand into the heap, we shall find it to feel warm,
while at the same time it has become so moist
as to wet the hand. The appearance of this
moisture is called sweating, by the maltster, and
it constitutes a remarkable period in the process
of malting;—we have reason to believe that a
little alcohol is at this period exhaled by the grain.

“ (When the roots have acquired some length
(which usually happens in one, two, or three days
after their appearance, according to circum-
stances), the apple-like smell goes off, and is
succeeded by another not unlike that of the com-
mon rush when newly pulled. This smell con-
tinues during the whole time that the malt is on
the floor, unless it be overpowered by a peculiar
mouldy smell, which happens only when the
grain is bad, and contains seeds incapable of
germinating ; or when a part of the malt has
been bruised during the turning from the care-
lessness of the workmen.)
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¢ If we examine the grains in the inside of the
heap at the time of sweating, we shall perceive
the roots beginning to make their appearance
.at the bottom of each seed; at first they have
the appearance of a white prominence which
soon divides itself into three rootlets. In big,
the number of rootlets seldom exceed three, but
in barley they frequently amount to five or six.
These rootlets increase in length with great rapi-
dity unless their growth be checked by artificial
means, and the principal art of the maltster is
directed to keep them short till the grain is suffi-
ciently malted.

“(Some maltsters allow the roots to get to
seven-eighths of an inch long, others never wish
to see them above half that length. As the
roots are afterwards separated from the malt
and thrown away, and as their length does not
contribute to the progress of malting, the latter
method seems preferable.)

« The writer of this article has seen them in-
crease in length nearly to two inches in the course of
a single night; and when he purposely favoured
the growth, in order to ascertain the effect upon
the malt, he has seen them get to the length of
three inches, or more. In such cases, the heat
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of the grain rose very rapidly, and on one occa~-
sion was little inferior to 80° Indeed it is
probable that, if not checked, the temperature
would rise sufficiently high to char the grain,
if not to set it on fire.

“The too great growth of the roots, and the too
high elevation of temperature, is prevented by
spreading the grain thinner upon the floor, and
carefully turning it over several times a day. At
first the depth is about 16 inches; but this depth
is diminished a little at every turning, till at last
it is reduced to 3 or 4 inches. The number
of turnings is regulated by the temperature of
the malt; but they are seldom fewer than two
each day. In Scotland, the temperature of the
grain is kept as nearly as possible at 55°; but
in England, we have generally found the tem-
perature of the grain on the malt-floor about 62°.
It has been generally supposed that the Hertford-
shire method of making malt is the best; but
after a very careful comparison of the two methods,
we were unable to perceive any superiority what-
ever in the English mode.

‘¢ Acrospire.—About a day after the sprouting
of the roots, the rudiments of the future stem
begins to make its appearance. This substance is



MALTING. 141

called by maltsters the acrospire. It rises from
the same extremity of the seed with the root,
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.

¢ (The progress of the acrospire is at first very
rapid, like that of the roots; by the eighth day
after “ casting,” it will have usually reached rather
more than one-half the length of the grain, but
after this time its progress becomes much more
slow, so that frequently another week elapses, or
even more, before it has made its way to near
the end of the seed, when it is understood to be
proper to finish the malting.)

“ While the grain is on the malt-floor, it has
been ascertained that it absorbs oxygen gas, and
emits carbonic acid gas, but to what amount the
absorptions and emissions take place, has not
been ascertained ; they are certainly small, for the
average loss which the grain sustains when on the
malt-floor, is only 3 per cent., a considerable por-
tion of which must be ascribed to roots broken off,
and grains of barley bruised, during the turning.
As the acrospire shoots along the grain, the
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appearance of the kernel, or mealy part of the
corn, undergoes a considerable change. The glu-
tinous and mucilaginous matter in a great measure
disappears, the colour becomes whiter, and the
texture so loose that it crumbles to powder be-
tween the fingers. The object of malting is to
produce this change; when it is accomplished,
which takes place when the acrospire has come
nearly to the end of the seed, the process is
stopped altogether.

¢ (It is the common opinion of maltsters that
this change of the grain always keeps pace with
the acrospire, each seed being altered as far as the
point of the acrospire extends, and no farther;
and this opinion has been rather confirmed by
our observation. . . The loss of weight, as well as
the progress of the malting, depends much upon
the temperature, two things respecting which re-
quire attention. First, to keep it as equal as
possible; and, second, to keep it at the proper
pitch, neither too high nor too low. Unless the
first precaution be attended to, the progress of
the malt is very unequal, some parts being fully
ready before others have advanced half-way ; this
inequality is attended with a great loss of weight,
because many of the farthest advanced corns must
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be sacrificed to the progress of the rest; it is
chiefly prevented by keeping the thickness of all
parts of the malt as equal as possible, and by
turning it over without delay, whenever an in-
equality of temperature can be detected in any
portion of it.

¢ A high temperature is more injurious at the
beginning of the ¢ flooring’ than after the malt
has made some progress. Should the heat be in
excess, the radicles advance too rapidly, while the
kernel does not undergo the wished-for change,
but becomes clammy like bird-lime, a condition
which is most apt to supervene in the early stage
of the process, when the grain is very moist;
hence the proper temperature may be judged of
pretty correctly from the rootlets; if they be
pretty equal, and do not exceed half-an-inch in
length, we may consider the temperature as having
been proper, but when they lengthen suddenly
and unequally, there must have been an excess of
heat.)

“The time during which the grain continues on
the malt-floor varies according to circumstances ;
the higher the temperature at which the grain is
kept, the more speedily is it converted into malt ;
in general, 14 days may be specified as the period



144 MALTING.

which intervenes in England from throwing the
barley out of the steep till it is ready for the
kiln; while in Scotland it is seldom shorter than
18 days, and sometimes 3 weeks. This no doubt
is an advantage in favour of English malting,
as every thing which shortens the progress, with-
out injuring the malt, must turn out to the ad-
vantage of the manufacturer.

« 4th, Kiln-drying.—The last part of the pro-
cess is to dry the malt upon a kiln, which stops
the germination, and enables the brewer to keep
the malt for some time without injury.

¢ The kiln is a chamber, the floor of which
usually consists of iron plates, full of holes, and
in the roof there is a vent to allow the escape of
the heated air and vapour. Under this room is a
space in which a fire of charcoal or coke is lighted ;
the heated air which this fire supplies, passes up
through the holes in the iron plates, and makes
its way through the malt, carrying off the mois-
ture along with it. At first the temperature of
the malt is not higher than 90° but it is elevated
very slowly to 140° or even higher; we believe
that in many cases it rises at last almost as high
as 212°, though we have never witnessed any such
high temperature ourselves, but we have seen pale



MALTING. 145

malt dried at a temperature of 175°, without any
injury whatever.

“The great secret in drying malt properly con-
sists in keeping the heat very low at first, and only
raising it very gradually, as the moisture is dis-
sipated. For a high temperature applied at first
would infallibly blacken or even char the malt,
and would certainly diminish considerably the
quantity of soluble matter which it contains.

¢ (The malt is spread upon the kiln floor to the
depth of from 3 to 6 inches, and a very moderate
fire of charcoal is kindled in an apartment be-
low it).

“ The old malt-kilns had a bottom of hair-cloth
instead of the iron plates full of holes, which con-
stitute a more recent improvement. We have
seen the thermometer in such a kiln, when the
bulb touched the hair-cloth, rise as high as 186.
In general the temperature of the malt-kiln is
very carelessly regulated. We have seen malt
for the very same purpose dried at a temperature
which never rose higher than 136°, while a portion
of the very same malt, put into another kiln,
was heated as high as 186°. But such a careless
mode of drying malt is reprehensible, and must
be more or less injurious to the brewer.

L
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«“In general, the more rapidly malt is dried,
the more does its bulk increase. This method
accordingly is practised by those who malt for
sale, as is the case with most of the English
maltsters, because malt is always sold by measure
and not by weight. The brewers would find it
more for their interest to buy malt by weight
than by measure. In that case the maltsters
would dry their malt at as low a temperature
as possible. But this would signify very little,
or rather would be advantageous to the brewer,
becanse dried malt soon recovers the moisture
lost on the kiln kept for some time in sacks; and
when malt is dried at a low temperature, we are
sure that none of it is injured by the fire. It
will therefore go farther in the production of beer.

“The time of kiln-drying varies considerably
according to the quantity of malt exposed to the
action of the heat. But when that quantity is
not too great, we may estimate the time of kiln-
drying in general at two days. After the fire is
withdrawn, the malt is allowed to remain on the
kiln till it has become nearly cold.

“(The time during which the malt is on the
kiln varies with the temperature and the quantity
of malt dried from forty to eighty hours, which
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were the extremes in our experiment. While
upon the kiln the malt is occasionally turned).

“ By the kiln-drying, the roots of the barley, or,
as the maltsters call them, the comings, are dried
up and fall off. They are separated from the
malt by passing it over the surface of a kind of
wire screen, which allows the comings to drop
through, while the wires are too near each other
to permit the grains of malt to pass.

“‘(While still warm upon the kiln, it is usually
trodden upon by the workmen to separate the
rootlets which are at that time brittle, but soon
become tough by absorbing moisture).

“If 100 lbs. of barley malted in this manner,
with all the requisite care, be weighed just after
being kiln-dried and cleaned, they will be found
on an average to weigh 80 lbs.

“(In general a bushel of good malt, when newly
dried, weighs about three-quarters of a bushel of
the raw grain).

It is probable that an additional portion of the
kernel would be dissolved if the malt were
ground finer than it 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
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between rollers, which would reduce the starchy
part to powder without destroying the husk.
This method indeed is practised by many brewers,
but it ought to be followed by all.

“ Though the specific gravity of a malt corn be
greater than that of water, yet if it be thrown
into that liquid, it always swims. The reason
is, that between the skin and the kernel there
is lodged a quantity of air, which it is not easy
to drive away. Accordingly brewers are in the
habit of judging of the goodness of malt by
throwing a certain quantity of it into water, and
reckoning the grains which fall 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 must the malt be considered.

“ When malt became high priced in conse-
quence of the heavy taxes laid upon it, and the
great increase in the price of barley, which took
place during the war of the French 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.”

LONDON : PRINTED BY SPOTTISWOODE AND CO., NEW-STREET SQUARE,
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Staff of the Belgian Army : With Emen-
dations and Additions. By the Rev,
G. R. GLEIG, M.A., Chaplain-General
to the Forces and Prebendary of St.
Paul’s, With Maps, Plans, and Por-
traits. Vous. I. and IL 8vo. price 30s.

VoL. III. (completion) is in preparation.

Dr. T. Bull’s Hints to Mothers on
the Management of their Health during
the Period of Pregnancy and in the
Lying-in_Room: With an Exposure of
Popular Errors in connexion with those
subjects, &ec.; and Hints upon Nursing.
New Edition. Fcp. 8vo. bs.

Bull, = The Maternal Manage-
ment of Children in Health and Dis-
ease. By T. BuLy, D., formerly

Physi A 1 to_the Finsbury

Midwifery Institution. New Edition,

Fep. 8vo. 5s,
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Brodie. — Psychological Inqui-
ries, in a Series of Essays intended to
illustrate the Influence of the Physical
Organisation on the Mental Faculties.
By Sir BENJAMIN C. BropIig, Bart.
'I‘Ki.rd Edition, Fep. 8vo. 5s,

Bunsen.—Christianity and Man-
kind, their Beginnings and Prospects.
By Baton C. C. J. Buxsen, D.D,
D.C.L., D.Ph. Being a New Edltion,
corrected, re-modelled, and extended,
of Hippolytus and his Age. 7 vols.
8vo, £5. 5s.

*,* This Edition is composed of three dis-
tinct works, as follows :—
1. Hippolytus and his Age; or, the Begin-
nirfgps aynd Prospects of ’Christjanity. 2
vols. 8vo. £1. 10s.

. Outline of the Philosophy of Universal
History applied to Language and Reli-
gion ; containing an Account of the Al-
phabetical Conferences. 2 vols. 33s.

3. Analecta Ante-Nicena. 3 vols.8vo. £2.2s.

»

Bunsen, == Lyra Germanica.
Translated from the German by CATHE-
RINE WINEWORTH, Fifth Edition of

the FirsT SERIES, Hymns for the

Sundays and Festivals of the Christian

Year. SECOND SERIES, the Christian

Life. Fep. 8vo. 5s. each Series.

*.* These selections of German Hymns have
‘been made from collections published in Ger-
many by Baron BUNSEN ; and form companion
volumes to

Theologia Germanica: Which
setteth forth many fair lineaments of
Divine Truth, and saith very lofty and
lovely things touching a Perfect Life.
Translated by SUSANNA_WINKWORTH.
With a Preface by the Rev, CHARLES
KiNGgsLEY ; and a Letter by Baron
BUNSEN. Third Edition, Fep. 8vo. 5s.

Bunsen.—=Egypt’s Place in Uni-
versal History : An Historical Investi-
gmon, in Five Books. By Baron C.C.J.

UNSEN, D.C.L., D.Ph, Translated
from the German by C. H, COTTRELL,
Esq., M.A. With many Illustrations.
YVor. L 8vo, 28s.; VoL. II, 8vo. S0s.
Vois. IIL, IV, and V. completing the
work, are in the press.

Bishop Butler’s Sketch of Mo-
dern and Ancient Geography. New
Edition, thoroughly revised, with such
Alterations introduced as continually
progressive Discoveries and the latest
information have rendered necessary.
Post 8vo. 7s. 6d.

Bishop Butler’s General Atlas
of Modernand Ancient Geography ; com-
prising Fifty-two full-coloured Maps ;
with complete Indices. New Edition,
enlarged, and tly lal"oved. Edited
by the Author’s Son. yal 4to, As.

Burton.—First Footsteps in East
Africa; or, an Exploration of Harar,
By Ricmarp F. Burrox, Captain
Bombay Army. With Maps and
coloured Plate, 8vo. 18s.

Burton.—~Personal Narrative of
a Pilgrimage to El Medinah and Meccah.
By RicHARD F. BURrTON, Captain,
Bombay Army. Second Edition, re-
vised; with coloured Plates and Wood-
cuts. * 2 vols. crown 8vo. 24s,

The Cabinet Lawyer: A Popular
Digest of the Laws of England, Civil
and Criminal; with a Dictionary of
Law Terms, Maxims, Statutes, and
Judicial Antiquities ; Correct Tables of
Assessed Taxes, Stamp Duties, Excise

Licenses, and Post-Horse Duties ; Post-

ce tions ; and Prison Disci-

line. 17th Edition, comprising the

ublic Acts of the Session 1858. Fcp.
8vo. 10s. 6d.

The Cabinet Gazetteer: A Popu-
lar Exposition_of All the Countries of
the World. By the Author of The
Cabinet Lawyer. Fep. 8vo. 10s, 6d.

Calendars of State Papers, Do-
mestic Series, published under the
Direction of the Master of the Rolls,
and with the Sanction of H.M. Secre-
tary of State for the Home Department :

The Reign of JAMES 1, 1603-23, edited
by Mrs. GREEN. Vous. L. to 11T, impe-
rial 8vo. 15s. each.

The Reign of CHARLES I. 1625-26,
edited by JoEN BrUCE, V.P.S.A. Im-
perial 8vo. 15s.

The Reigns of EDWARD VI., MARY,
ELIZABETH, 154780, edited by R.
LeMON, Esq. Imperial 8vo. 15s.

Historical Notes relative to the History
of England, from the Accession of
HENRY VIIL to the Death of ANNE
%509-1714) compiled by F. S. THOMAS,

sq. 3 vols, imperial 8vo, 40s.

State Pﬁpers relating to SCOTLAND,
from the Reign of HENRY VI1I. to the
Accession of JAMES 1. (1509-1603), and
of the Correspondence relating to MARY
QUEEN of SCOTS, during her Captivity
in England, edited by M. J. THOEPE,
Esq. 2 vols. imperial 8vo. 30s.
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Calvert. == The Wx!e’deanual H
or, Prayers, Thoughts, and Songs on
SeveralyOcc’aeions of a Matron’s Life.
By the Rev. W, CALVERT, M.A. Orna-
mented from Designs by the ,Author in
the style of Queen Elizabeth’s Prayer-
Book. Crown 8vo, 10s. 6d.

Catlow’s Popular Conchology;
or, the Shell Cabinet arranged accord-
ing to the Modern System: With a
detailed Account of the Animals, and a
complete Descriptive List of the Fami-
lies and Genera of Recent and Fossil
Shells. _Second Edition, improved;
with 405 Woodcuts. Post 8vo. 14s.

Cecil. == The Stud Farm; or,
Hints on Breeding Horses for the Turf,
the Chase, and the Road. Addresse
to Breeders of Race-Horses and
Hunters, Landed Proprietors, and Te-
nant Farmers. By CECIL, Fcp. 8vo. 5s.

Cecil’s Stable Practice; or, Hints
onTraining for the Turf, the Chase, and
the Road ; with Observations on Racing
and Hunting, Wast,in;.:!1 Race-Ridin}&i
and Handi ing : Addressed to
who are concerned in Racing, Steeple-
Chasing, and Fox-Hunting. Fcp. 8vo.
with Plate, 5s.

Chronicles and Memorials of
Great Britain and Ireland during the
Middle Ages, published by the authority
of H. M. Treasury under the Direction
of the Master of the Rolls :—
Capgrave’s Chronicle of England,edited

by tﬂe Rev. F. C. HINGEsTON, M.A.

Royal 8vo. 8s, 6d.

Chronicon Monasterii de Abingdon,
edited by the Rev. J. STEVENSON, M.A.
Vor. 1. royal 8vo. 8s. 6d.

Lives of Edward the Confessor, edited -

by the Rev. H. R. Luarp, M.A, 8s. 6d.

Monumenta Franciscane, edited by the
Rev. J. S. BREWER, M.A. 8s. 6d.

Fasciculi Zizaniorum Magistri Johan-
nis Wyelif cum Tritico, edited by the
Rev. W, W. SHIRLEY, ML.A.- 8s. 6d,

Stewart’s Buik of the Croniclis of
Scotland, edited by W, B. TURNBULL,

Barrister. VoL. L. royal 8vo. 8s. 6d.

Johannis Capgrave Liber de Illustribus
Henricis, edited by the Rev. F. C.
HixgesTON, M.A. Royal 8vo. 8s. 6d.

English Translation of Capgrave’s Book
of the Illustrious Henries, by the Rev.

. C. HINGESTON, M.A, 10s. 6d.

Elmham’s Historia de Monasterii S.
Augustini Cantuarensis, edited by the
v.C. HARDWICKE, M.A. 8s. 6d.

Chapman —-History of Gustavus
Adolphus, and of the Thirty Years’
War up to the King’s Death: With
some Account of its Conclusion by the
Peace of Westphalia, in 1648. By B.
CHAPMAN, M,A, 8vo, Plans, 12s, 6d,

Chevreul On the Harmony and

Contrast of Colours, and their Applica-
tions to the Arts: Including Painting,
Interior Decoration, Tapestries, Car-
ts, Mosaics, Coloured Glazing, Paper-
taining, Calico-Printing, Letterpress-
Printing, Map - Colouring, Dress,
Landscape and _Flower-Gardening, &c.
¥c. Translated by CHARLES MARTEL.
With 4 Plates, Crown 8vo. 10s. 6d.

Connolly.~History of the Royal
Sappers and Miners: Including the
Services of the Corps in the Crimea and
at the Siege of Sebastopol. By T.W.J,
CONNOLLY, Quartermaster of the Royal
Engineers. Second Edition ; with 17

coloured Plates. 2 vols. 8vo. 30s.

Conybeare and Howson’s Life
and Epistles of Saint Paul : Comprising
a complete Biography of the Apostle,
and a Translation of his Epistles
inserted in Chronological Order, Third
Edition, revised and corrected; with
several Ma})s and Woodcuts, and 4
Plates. 2vols.squarecrown8vo.3ls.6d.
*,* The Original Edition, with more nu-

merous Illustrations, in 2 vols. 4to. price 4Ss.

—may also be had.

Dr. Copland’s Dictionary of
Practical Medicine: Comprising Gene-
ral Pathology, the Nature and Treat-
ment of Diseases, Morbid Structures
and the Disorders especially inqidentai
to Climates, to Sex, and tothe different
Epochs of Life; with numerous ap-
proved Formule of the Medicines
recommended. Now complete in3 vols.
8vo, price £5. 11s. cloth.

Bishop Cotton s Instructions in
the Doctrine and Practice of Christi-
%nit .

0N

Intended as an Introduction to
ation, 4th Edition. 18mo, 2s. 6d.

Cresy’s Encyclopedia of Civil
Engineering, Historical, Theoretical,
and Practical, Illustrated by upwards
of 3,000 Woodcuts. Second Edition,
revised; and extended in a Supplement,
comprising Metropolitan Water-Supply
Drainage of Towns, Railways, Cubical
Proportion, Brick and Iron Construc-
tion, Iron Screw Piles, Tubular Bridges,
&e. 8vo, 63s,
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Crosse. == Memorials, Scientific
and Literary, of Andrew Crosse, the
Electrician. = Edited by Mrs. CROSSE.
Post 8vo. 9s. 6d.

Crowe.~The History of France.
By Exre Evans CrRowE. In Five
Volumes. VoL. L 8vo. 14s.

Cruikshank, == The Life of Sir
John Falstaff, illustrated in a Series
of Twenty-four original Etchings by
George Cmikslllmnk. 1Acoc;_ntl mlm(:ed lt‘)g
an imaginary Biography of the Knight,
by, Ronm?'? B. BRouGH. Royal 8vo.
price 12s, 6d. cloth.

Lady Cust's Invalid’s Own Book :
A Collection of Recipes from various
Books and various Countries, Second
Edition. Fep. 8vo. 2s. 6d.

The Rev. Canon Dale’s Domestic
Liturgy and Family Chaplain, in Two
Parts: Part 1. Church Services adapted
for Domestic Use, with Prayers for
Every Day of the Week, selected from
the Book of Common ’Prayer; PART
IL. an appropriate Sermon for Every
Sunday in the Year. Second Edition.
Post 4to. 21s, cloth ; 31s, 6d. calf; or
£2. 10s. morocco.

Tre FAMILY CHAPLAIN, 125,
Separately {Tnn DoMESTIC LITURGY,
10s. 6d.

Davies.—Algiers -in 1857: Its
Accessibility, Climate, and Resources
deseribed with especial reference to
English Invalids ; with details of Re-
creation obtainable in its Neighbour-
hood added for the use of Travellers in
general, By the Rev. E. W. L. DAVIES,
M.A. Oxon. Post 8vo. Gs.

Delabeche.~=Report on the Geo-
logy of Cornwall, Devon, and West
Somerset. By Sir H. T. DELABECHE,
F.R.S. With Maps, Plates, and Wood-
cuts, 8vo. 14s.

Davy (Dr. J.)=—The Angler and
his Friend; or, Piscatory Colloguies
and Fishing Excursions. By JoHN
Davy, M.D., F.R.S., &c. Fep. 8vo, 6s.

By the same Author,
The Angler in the Lake District ;
or, Piscatory Colloquies and Fishing

Excursions in Westmoreland and Cum-
berland. Fep. 8vo. 6s. 6d.

De la Rive's Treatise on Elec-
tricity in Theory and Practice. Trans-
lated for the Author by C. V. WALKER,
F.R.S. 3 vols. 8vo. Woodcuts, £3, 13s.

Abbe/ Domenech’s Missionary
Adventures in Texas and Mexico: A
Personal Narrative of Six Years’ So-
journ in those Regions. Translated
from the French under the Author’s
superintendence. 8vo. 10s.6d.

The Eclipse of Faith ; or, a Visit
to a Reli%ions Sceptic. 9th Edition.
Fep. 8vo. bs.

Defence of The Eclipse of Faith,
by its Author: Being a Rejoinder to
Professor Newman’s Beply : Including
a full Examination of that Writer’s
Criticism on the Character of Christ;
and a Chapter on the Aspects and Pre-
tensions of Modern Deism, Second
Edition, revised. Post 8vo. 5s. 6d.

The Englishman’s Greek Con-
cordance of the New Testament : Being
an Attem?t at a_ Verbal Connexion
between the Greek and the English
Texts; including a Concordance to the
Proxifr Names,
English and English-Greek. New Edi-
tion, with a new Index. Royal8vo,42s.

The Englishman’s Hebrew and
Chaldee Concordance of the Old Testa-
ment: Being an Attempt at a Verbal
Connexion between the Original and the
English Translations; with Indexes,
a List of the Proper Names and their
Occurrences, &c. 2 vols. royal 8vo.
£3. 138, 6d. ; large paper, £4. 14s. 6d.

Ephemera’sHaundbookofAngling;

teaching FlY‘ﬁShi“l% Trolling, Bottom-
Fishing, Salmon-Fishing ; ith_the
Natural Hxstor% of River-Fish, aud the
best Modes of Catching them. Third
Edition, corrected and improved ; with
Woodcuts. Fcep. 8vo. bs.

Ephemera’s Book of the Salmon :
The Theory, Principles, and Practice of
Fly-Fishing for Salmon; Lists of good
Salmon Flies for every River in
the Empire ; the Natural History of the
Salmon, its Habits described, and the
best way of artificially Breeding it.
Fep. 8vo. with coloured Plates, 14s.

Fairbairn.——Useful Information
for Engineers : Being a Series of Lec-
tures delivered to the Working Engi-
neers of Yorkshire and Lancashire.
By Wirriam FaIrBaIeN, F.R.S.,
F.G.S. Second Edition ; with Plates
and Woodcuts, Crown 8vo. 10s. 6d.

Fischer. == Francis Bacon of
Verulam : Realistic Philosophy and its
Age. By Dr.K. Fi1scHER. Translated
by JoEN OXENTFORD. Post 8vo. 9s,6d.

A¥
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NEW WOREKS AND NEW EDITIONS

Forester. == Rambles in
Islands of Corsica and Sardinia: With
Notices of their History, Antiquities,
and present Condition, By Troyas
ForesteEr.,  With coloured Map; and
numerous Lithozraphic and Woodeut
Illustrations  from  Drawings  made
during the Tour by Li‘unt‘-('oli M.AL
Biddulph, R.A. Imperial 8vo. 28s.

Garratt ~=Marvels and Mysteries
of Instinct ; or, Curiosities of Ammn}
Life. By GUORGE GARRATT. Second
Edition, improved. Fcp. 8vo.4s. 6d.

Gilbart.—A Practical Treatise
on Banking. Dy James WILLIAM
GILBART, F.R.S,, General Manauer fif
the London and Westminister Bank.
Sizth Edition, 2 vols. 12mo. 168,

Gilbart.—=Logic for the Million:
a Familiar Exposition of the Art gf
Reasoning, ByJ.W.GILBART, F.R.a.
5th Edition; with Portrait. 12mo. 3s.6d.

Gleig.—Essays, Biographical,
Historical, and Miscellancous, conlrs
buted chiefly to the Edinburgh :\n‘
Quarterly Reviews. By the Rev. G. R.
GLEIG, M.A., Chaplain-General_to the
Forces, and Prebendary of St. Paul’s.
2 vols. 8vo. price 21s.

The Poetical Works of Oliver
Goldsmith. Editedby BoLTON CORNEY,
Esq. Illustrated by Wood Engravings,
rom Desizns by Members of the
Etching Club. Square crown 8vo.
cloth, 21s. ; morocco, £1. 16s,

Gosse.—A Naturalist’s Sojourn
in Jamaica. By P. H. Gossg, Esq.
With Plates. Post 8vo, 14s.

Greathed.——Letters from Delhi
durin§)t.he Siege. By H. H. GREATHED,
Esq., Political Agent. Post 8vo.

Green.~Lives of the Princesses
of England. By Mrs. MARY ANNE
EVERETT GREEN, Editor of the Letters
of Royal and Illustrious Ladies. With

' numerous Portraits, Complete in 6
vols, post 8vo. 10s, 6d. each.

Greyson.——Selections from the
Correspondence of R. E. GREYSON, Esq.
Edited by the Author of 7%e Eclipse of
Faith, New Edition. Crown 8vo.7s. 6d,

Grove.—The Correlation of Phy-
sical Forces. By W. R. GrovE, Q.C.,
M.A. Third Edition. 8vo. Ts.

the | Gurney.—St. Louis and Henri

IV.: Beinz a Second Series of Histo-
rieal Sketches, By the Rev. Joux H.
GURNEY, M.A. Fcp. Svo. 6s.

EveningRecreations; or, Samples
from the Lecture-Room. Edited by
Rev. J, H. GURNEY, Crown 8vo. bs.

Gwilt’s Encyclopedia of Archi-
tecture, Historical, Theoretical, and
Practical. By JoskpH GWILT. With
more than1,000 Wood Engravings, from
Designs by J. S. GWILT. 8vo. 428,

Hare (Archdeacon)~The Life
of Luther, in Forty-eight Historical
Encravings. By GusTav KO6NIG.
With Exrlanations by _Archdeacon
HARE and SUSANNAE WINEWORTH.
Fep. 4to, 28s,

Harford —Lifeof MichaelAngelo
Buonarroti: _ With Translations of
many of his Poems and Letters ; also

emoirs of Savonarola, Raphael, and
VittoriaColonna. ByJorNS.Harrorp,
$q., D.C.L., F.R.S. Second Edition,

revised; with 20 Plates. 2 vols.8vo, 253,

Illustrations, Architectural and
Pictorical, of the Genius of Michael
Angelo Buonarroti. With Descriptions
of the Plates, by the Commendatore
CANINA; C. R. COCKERELL, Esq., R.A.;
andJ. S, Harrorp, Esq., D.C.L., F.R.S.
Folio, 73s. 6d. halflbound.

Harrison. = The Light of the
Fgrﬁe; or, Counsels from the Sick-Bed
of .M. By the Rev. W, HARRISON,

.A., Domestic Chaplain to the
Duchess of Cambridge. Fep. Svo. 5s.

Harry Hieover's Stable Talk
and Table Talk; or, Spectacles for
Young Sportsmen. New Edition, 2
vols. 8vo. Portrait, 24s,

Harry Hieover~—The Hunting-
Field. By Harry HIEOVER. With
Two Plates. Fep, 8vo. 5s. half-bound.

ngry Hieover. = Practical
orsemanship. Second Edition; with
2 Plates. Fcp. 8vo. 5s. half-bound.

Harry Hieover.—The Pocket and
the Stud; or, Practical Hints on the
Management of the Stable, By Harry
HIEOVER. Fep. Svo. Portrait, 53,

Harry Hieover~The Stud, for
Practical Purposes and Practical Men :
Being a Guide to the Choice of a Horse
for use more than for show, Fcp, 5s.
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Hassall—A History of the Bri-
tish Freshwater AlgBe: jncludmg
Descriptions of the Desmide® an
Diatomace®. By ARTHUR HiLy Has-
saLL, M.D. 2 vols, 8vo. with 103
Plates, £1, 15s.

Hassall.~=Adulterations Detect-
ed; or, Plain Instructions for the Dis-
covery of Frauds in Food and Medicine.
By ArTHUR HILL, Hassaiy, M.D.
Lond., Analyst of The Lancet Sanitary

mmission, and Author of the Reports
of that Commission published under
the title of Food and its Adulterations
gghich may also be had, in 8vo. price

s.ev ‘With 225 INlustrations, engraved
o

on Wood. Crown 8vo. 17s. éd.

Col. Hawker’s Instructions to
Young Sportsmen in all that relates to
Guns and Shooting. 10th Edition, re-
vised by the Author’s Son, Mai;or P.
W.L.HawkER, With Portrait, Plates,
and Woodcuts, 8vo, 21s,

L

Haydn's Book of Dignities:

Containing Rolls of the Official Person-

afes of the British Empire, Civil, Ec-

clesiastical, Judicial, Military, Naval,
and Municipal, from the Earliest Pe-
riods to the Present Time. Together
with the Sovereigns of Europe, from
the Foundation of their_ respective
States; the Peerage and Nobility of
Great Britain, &e.  8vo, 25,

Hayward. == Biographical and
Critical Essays, reprinted from Re-
views, with Additions and Corrections.

%By Aﬂ}hrwm, Esq., Q.C.
Vo, 248,

The Heirs of Cheveleigh: A
Novel. By GERVAISE ABBOTT. 3 vols,
post 8vo. 31s. 6d.

2 vols.

Sir John Herschel’s Outlines of
Astronomy, Fifth Edition, revised
and corrected to the existing state of
astronomical knowledge ; with Plates
and Woodcuts, 8vo. 18s.

Sir John Herschel’s Essays
from the Edﬁnbm‘g:z and Quarterly

i s,switI;S Addresses and other
vo. 183,

Hinchliff. — Summer  Months
among the Alps: With the Ascent of
Monte Rosa. By THOS. W, HINCHLIFF,
Barrister-at-Law. Post 8vo. 10s, 6d.

Pieces.

Hints on Etiquette and the
Usages of Society: With a Glance at
Bad Habits. New Edition, revised
gnth Additions) by a Lady of Rsak,

'cp. 8vo, 2s, 6d.

Holland.=—Medical Notes and
Reflections, %Sir HENRY HOLLAND,
M.D,, F.R.S., &c., Physician in Ordi-
nary to the Queen and Prince-Consort,
Third Edition. 8vo, 18s,

Holland.—~Chapters on Mental
Physiology. Bg Sir HENRY HOLLAND,
Bart., F.R.S., tc. Founded chiefly on
Chapters contained in Medical Notes
and Reflections b; the same Author.

. Second Edition, Post 8vo.8s. 6d.

Hooker,—Kew Gardens; or, a
Popular Guide to the Royal Botanic
Gardens of Kew. By Sir WiLLiam
JACKSON HOOKE .H., &c., Direc-
tor. With many Woodcuts. 16mo. 6d.

Hooker’s Museum of Economic
Botany ; or, Popular Guide to the
Useful and Remarkable Vegetable
Products of the Museum in the Royal
Gardens of Kew, 16mo. 1s,

Hooker and Arnott’s British
Flora; comprising the Ph@nogamous
or Flowering Plants, and the Ferns,
Seventh Edition, with Additions and

Corrections ; and numerous KFigures

illustrative of the Umbelliferous Plants,

the Composite Plants, the Grasses, and
the Ferns. 12mo. with 12 Plates, 14s.;
with the Plates coloured, 21s.

Horne’s Introduction to the
Critical Study and Knowledge of the
Holy Scriptures, ZTentk Edition, re-
vised, corrected, and brought down to
the present time, Edited by the Rev.

. HARTWELL HORNE, B.D. (the
Author); the Rev. SAMUEL DAVIDSON,
.D, of the University of Halle, and
LL.D.; and 8, PRIDEAUX TREGELLES,
LL.D,” With 4 Maps and 22 Vignettes
and Facsimiles, 4 vols, 8vo, £3.13s. 6d.

Horne.——A Compendious Intro-
duction to the Study of the Bible, By
the Rev. T. HARTWELL HORNE, B.D.
New Edition, with Maps, &c. 12mo, 9s.

Hoskyns.==Talpa ; or, the Chro-
nicles of a Clay Farm : An Agricultural
Fragment. By CHANDOS WEREN
Hoskyns,Esq. Fourth Edition. With
24 Woodcuts from Designs by GEORGE
CRUIESHANK, 16mo. 5s, 6d.




12 NEW WORKS AND

NEW EDITIONS

How to Nurse Sick Children:
Intended especially asa Help to the
Nurses in the Hospital for Sick Chil-
dren; but containing Directions of
service to all who have the charge of
the Young. Fep. 6vo. 1s, 6d.

Howitt (A. M.)==An Art-Stu-
dent in Munich. By ANNA MARY
HowiItt, 2 vols, post 8vo, 14s,

Howitt.—The Children’s Year.

By Mary Howrtr. With Four 1llus-
trations, Square 16mo, 5s.

Howitt, — Tallangetta, the
Squatter’s Ifome: A Story of Austra-
lian Life. By WiLLiax MHMowirr.
2 vols. post 8vo, 18s.

Howitt. == Land, Labour, and
Gold; or, Two Years in Victoria : With
Visit to  Sydney and Van Diemen’s
Land. By WiLL1AM HowirT. Second
Edition, "2 vols. crown svo. 10s,

‘W.Howitt’sVisits toRemarkable
Places: Old Halls, Battle-Fields, and
Scenes illustrative of Striking Passayves
in English History and Poetry. With
about 80 Wood Engravings. New Edi-
tion. 2 vols, square crown 8vo, 25s.

William Howitt's Boy’s Coun-
try Book: Being the Real Life of a
Country B0§, written by bhimself; ex-
hibiting alltheAmusements, Pleasures,
and Pursuits of Children in the Coun-
try. With 40 Woodcuts. Fep. Svo, 6s,

William Howitt's Rural Life of
England.  With Woodcuts by Bewick
and Wilijams, Medium 8vo. 21s,

Hue. == Christianity in China,
Tartary, and Thibet, By M. I’Abbé
Huc, formerly Missionary Apostolic
in China. Vous. I. and II. Svo. 2ls.;
and Vor, IIT 10s, 6d.

Huc. = The Chinese Empire:
A Sequel to Huc and_Gabet’s Journey
through Tartary and Thibet. By the
Abbé Huc, formerly Missionary Apos-
tolic in China, Second Edition; with
Map. 2 vols, 8vo, 24s.

Hudson and Kennedy's Ascent

of Mont Blanc by a New Route and
Without Guides, = Second Edition, with

late and Map.  Post 8vo, bs. 6d,

Hudson's Plain Directions for
Making Wills in conformity with the
Law: With a clear Exposition of the
Law relating to the distribution of
Personal Estate in the case of Intes-
tacy, two Forms of Wills, and much
useful information, Fep. Svo. 2s, 6d.

Hudson’s Executor’s Guide.
New and improved Edition; with the
Statutes enacted, and the Judicial
Decisions pronounced since the last
Edition incorporated, Fcp. 8vo. 6s.

Humboldt's Cosmos. Translated,
with the Author’s authority, by Mrs.
SaARINE.  Vors. L and 1. 16mo.
Half-a-Crown each, sewed ; 3s. 6d. each,
cloth; or in post 8vo. 12s. each, cloth,
Vor. III. post 8vo. 128, 6d. cloth: or
in 16mo. Part I. 2s. 6d. sewed, 3s. 6d.
cloth ; and Part IL. 3s. sewed, 4s. cloth.
Vor. IV, Parr L. post Svo, 153, cloth ;
16ino. 78, 6d. cloth.

Humboldt’'s Aspects of Nature.
Translated, yith the Author’s autho-
rity, by Mrs, SABINE. 16mo. price 0s. :
orin 2 vols. 3s, 6d. each, cloth; 2s, Gd.
each, sewed.

Humphreys.— Parables of Our
Lord, illuminated and ornamented in
the style of the Missals of the Renais-
sauce by H, N. HUMPHREYS. Square
fep. 8vo. 21s. in massive carved covers ;
or 30s. bound in morocco, by Hayday.

Hunt.-—=Researches on Light in
its Chemical Relations; cmbmcing a
Consideration of all the Photogm¥ ic
Processes. - By RoBerT HUNT, F.R.S.
Second Edition, with Plate and Wood-
cuts. 8vo. 10s, 6d.

Hutchinson, == Impressions of
Western Africa: With a Report on the
Peculiarities of Trade up the Rivers in
the Bizht of Biafra. ByJ. T. HurcmiN-
SON, Iisq., British Consulfor the Bight
of Biafra and the Island of Fernando
Po. Post svo. 8s, 6d.

Idle.—Hints on Shooting, Fish-
ing, &c., both on Sea and Land, and
in .ﬁw Fresh-Water Lochs of Scotfand:
Being the Experiences ot C.IpLE, Esq.

'cp. Svo. s,

Mrs. Jameson’s Legends of the
Saints and Martyrs, as represented in
Christian _Art : Forming the FInst
SERIES of Sacred and Legeidary Art,
Third Edition ; with 17 Etchings and
upwards of 180 Woodecuts. 2 vols,
square crown 8vo. 31s, 6d.
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Mrs. Jameson’s Legends of the

Monastic Orders(, as represented in
Christian Art. Forming the SkcoND
SERIES of Sacred and Legendary Art.
Second Edition, enlarged; with 11
Etchings by the Author and 83 Wood-
cuts. Square crown 8vo, 28s,

Mrs. Jameson’s Legends of the
Madonna, as represented in Christian
Art: Forming the THIRD SERIES of
Sacred and Legendary Art. Second
Edition, corrected and enlarged; with
27 Etchings and 165 Wood Engravings,
Square crown 8vo. 28s.

Mrs. Jameson’s Commonplace-
Book of Thoughts, Memories, and Fan-
cies, Originaf and Selected, Second
Edition, revised and corrected ; with
Etchings and Woodcuts. Crown 8vo.
price 18s.

Mrs. Jameson's Two Lectures on
the Employment of Women: —

1. Sisters of CHARITY, Catholic and Pro-
testunt, Abroad and at Home. Second
Edition, with new Preface. Fcp. 8vo.4s.

2. The CoMMUNION of Lapour: A Second
Lecture on the Social Employments of
‘Women. Fcp. 8vo. 3s.

Jaquemet’s Compendium of
Chronolt}gy: Containing the most im-
ortant Dates of General History, Po-
itical, Ecclesiastical, and Literary,
from the Creation of the World to the
end of the Year 1854, Post 8vo.7s, 6d.

Jaquemet’s  Chronology for
Schools : Containing the most impor-
tant Dates of General History, Politi-
cal, Ecclesiastical, and Literary, from
the Creation of the World to the end of
the Year 1857, Fcp. 8vo. 3s. 6d.

Lord Jeffrey’s Contributions to
The Edinburgh Review, A New Edi-
tion, complete in One Volume, with
Portrait and Vignette, Square crown
8vo. 21s. cloth; or 30s. calf.—Or in
3 vols, 8vo, price 42s.

Bishop Jeremy Taylor's Entire
‘Works: With Life by Bishop HEBER.
Revised and coirccted by the Rev.
CHARLES PAGE EDEN, Fellow of Oriel
College, Oxford. Now cowmplete in 10
vols, 8vo. 10s. 6d. each,

Kemble, == The Saxons in Eng-
land: A History of the English Com-
monwealth till the Conquest. By J. M.
KEMBLE, M.A, 2 vols, 8vo. 288,

Keith Johnston’s Dictionary of
Geography, Descriptive, Physical, Sta-
tistical,and Historical: i?orming a coms-
plete General Gazetteer of the World.
Second Edition, thoroughly revised.
In 1 vol. of 1,360 pages, comprising
about 50,000 Names of Places, 8vo, 36s.
cloth; or half-bound in russia, 41s,

Kesteven. == A Manual of the
Domestic_Practice of Medicine. By
W. B. KesteveN, F.R.C.S.E., &c.
Square post 8vo, 7s. 6d.

Kirby and Spence’s Introduction

to Entomology ; or, Elements of the
Natural History of Insects: Compris-
ng an Account of Noxious and Useful
';xtxsects, of thei'r' l;[gt.a:porphoses, Food,
Str Sotieties,
Motions, Noises, Hybernation, Instinct,

. Seventh Edition, with an Appen-
dix relative to the Origin and Progress
of the work, Crown 8vo. 58,

Lardner’s Cabinet Cyclopzedia of
History, Biography, Literature, the
Arts and Sciences, Natural History,
and Manufactures. A Series of Origina
‘Works by EMINENT WRITERS, Com-
lete in 132 vols. fep, 8vo. with Vignette
Titles, price £19, 19s, cloth lettered.
The Works_separately, in_single
Volumes or Sets, price 8s, 6d., each
Volume, cloth lettered.

Mrs. R. Lee’s Elements of Na-
tural History; or, First Principles of
Zoology : Comprising the Principles ot
Classification, interspersed with amus-

g and instructive Accounts of the
most remarkable Animals., New Edi-
tion; Woodcuts, Fcp. 8vo. 7s. 6d.

The Letters of a Betrothed.

Fep. 8vo. price 5s. cloth,

Letters to my Unknown Friends.
By a LADY, Author of Letters on Hap-
piness, Fourth Edition. Fcp, 8vo. 58,

Letters on Happiness, addressed
to a Friend. By the Author of Letters
to my Unknown Friends. F¥Fcp. 8vo. 6s,

L.E.L. —The Poetical Works of
Letitia Elizabeth Landon; comprising
the Improvisatrice, the Venetian Brace-
let, the Golden Violet, the Troubadour,
and Poetical Remains, 2 vols, 16mo.
10s. cloth ; morocco, 21s,
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Dr. John Lindley’s Theory and
Practice of Horticulture; or, an At-
tempt to_explain the principal Opera-
tions of Gardening upon Phyxiological
Grounds : Being the Second Edition of
the Theory of Horticulture, much en-
lurzed; with 98 Woodcuts, Svo. 21s.

Dr. John Lindley’s Introduction
to Botany. New Edition, with correc-
tions and copious Additions, 2 vols,
Svo. with Plates and Woodcuts, 2s.

Linwood. == Anthologia Oxoni-
ensig, sive Florilegium e Lusibus poet-
icis diversorum Oxoniensium Grircis
et Latinis decerptum. Curante GULI-
ELMO LiNwoop, M.A. 8vo, 1is.

Lorimer’s Letters to a Young
Master Mariner on some Subjects con-
nected with his Calling. Fep. 8vo.
price 53. 6d.

Loudon's Encyclopedia of Gar-
dening: Comprising the Theory and
Practice of Horticulture, Floriculture,
Aboriculture, and Landscape-Garden-
ing. With 1,000 Woodcuts, 8vo. 50s.

Loudon’s Encyclopeedia of Trees
and Shrubs, or Aboretum et Fructice-
tum Bri i abridged: g
the Hardy Trees and Shrubs of Great
Britain, Native and Foreign, Scienti-
fically and Popularly Described. With
about 2,000 Woodcuts., 8vo. 50s.

Loudon’s Encyclopeedia of Agri-
culture: Comprising the Theory and
Practice of the Valuation, Transfer,
Laying-out, Improvement, and Ma-
nagement of Landed Property, and of
the Cultivation and Economy of the
Animal and Vegetable Productions of
Agriculture. ith 1,100 Woodcuts.
8vo. 81s. 6d.

Loudon’sEncyclopzdiacf Plants:
Comprising the Specific Character,

Description, Culture, History, Applica-
tion in the Arts, and every 0“:3{ t«}le-

girable Particular respecting e
Plants_found in Great Britain. With
upwards of 12,000 Woodcuts, 8vo.

price £3. 13s. 6d.

Loudon’s Encyclopedia of Cot-
tage, Farm, and Villa Architecture and
Furniture. New_Edition, edited by
Mrs. LoupoN; with more than 2,000
Woodcuts. 8vo, 63s,

Loudon’s Hortus Britannicus;
or, Catalogue of all the Plants foundin
Great Britain. New Edition, corrected
by Mrs. LOUDON. 8vo. su.‘fid.

Mrs. Loudon’s Lady’s Country
Companion; or, How to Enjoy a
Country Life Rationally. ourth
Edition,  Fep.8vo, bs,

Mrs. Loudon’s Amateur Gar-
dener’s Calendar, or Monthly Guide to
what should be avoided and done in a
Garden.,  Sccond Edition, revised.
Crown 8vo. with Woodcuts, 7s. 6d.

Low’s Elements of Practical
Agriculture ; comprehending the Cul-
tivation of Plants, the Husbandry of
the Domestic Animals, and the Eco-
nomy of the Farm, New Edition;
with 200 Woodcuts, 8vo. 21s.

Macaulay. - Speeches of the
Right Hon. Lord MacAULAY. Corrected
by HiMskLF, S8vo.12s.

Macaulay. == The History of
England from the Accession of James
II. By the Right Hon. Lord Ma-
cAULAY. New Edition. Vols. I.and
11. 8vo. 32s.; Vols. 111, and 1V. 36s.

Lord Macaulay’s History of Eng-
land from the Accession ot James II.
New Edition of the first Four Volumes
of the Octavo Edition, revised and
corrected. 7 vols. post 8vo. 6s. each.

Lord Macaunlay’s Critical and
Historical Essays contributed to The
Edinburgh Review. Four Editions :—

1. A LiBraRY EpITION (the Eighth), in

¢ 3 vols. 8vo. price 36s.

2. Complete in ONE VOLUME, with Por-
trait and Vignette. Square crown
8vo. price 21s. cloth ; or 30s. calf.

3. Another NEw EpITION, in 3 vols. fcp.
8vo. price 21s. cloth.

4. The Prorre’s EpiTION, in 2 vols.
crown 8vo. price 8s. cloth.

Macaulay. == Lays of Ancient
Rome, with Ivry and the Armada. By
the Right Hon. Lord MACAULAY.
New Edition. 16mo. price 4s. 6d. cloth;
or 10s. 6d. bound in morocco.

Lord Macaulay’s Lays of Ancient

Rome. With numerous Illustrations,
Orieivm\l and from the Antique, drawn
on Wood by George Scharf, jun. Fep.
4to. 21s. boards; or 42s. bound in
moroceo.

Mac Donald.—~Poems. By George
Mac DoNALD, Author of Within and
Without. Fcp. 8vo. Ts.




PUBLISHED BY LONGMAYN, BROWN, AND CO. 15
Mac Donald. = Within and | Maguire. == Rome; its Ruler

‘Without : A Dramatic Poem. gdy
GEORGEMAcDoNALD. Fep.8vo.4s.6d.

Mac Dougall. == The Theory of
‘War illustrated by numerous Examples
from History. By Lieutenant-Colonel
Mac DouGarn, Commandant of the
Staff College. Second Edition, revised,
Post 8vo. with Plans, 10s, 6d.

Mac Dougall. = The Campaigns
of Hannibal, arranged and critically
considered, expressly for the use of Stu-
dents of Military History. By Lieut.-
Col. P. L. Mac DouGALL, Commandant
of the Statf College. Post 8vo. 7s. 6d.

M<‘Dougall. = The Eventful
Voyageof IT.3{. Discovery Ship Resolute
to the Arctic Regions in search of Sir
John Franklin and the Missing Crews
of H.M. Discovery Ships Erebus and
Terror, 1852, 1853, 1854, By GEORGE F,
M‘DouGaALL, Master. With a coloured
Chart, Illustrations in Lithography,
and Woodcuts, 8vo, 21s.

Sir James Mackintosh’s Miscel-
laneous Works : Including his Contri-
butions to The Edinburgh Review.
Complete in One Volume; with Por-
trait and Vignette. Square crown 8vo.
21s. cloth; or 30s. bound in calf: or in

3 vols. fcp. Svo. 21s,

Sir James Mackintosh’s History
of England from the Earliest Times to
the final Establishment of the Reform-
ation. 2 vols. 8vo. 21s.

Macleod.~~The Elements of Po-
litical Economy, By HENRY DUNNING
MacLEOD, Barrister-at-Law. 8vo. 16s.

Macleod. == The Theory and
Practice of Banking: With the Ele-
mentary Principles of Currency, Prices,
Credit, and Exchanges. By HENRY
DUNNING MACLEOD, Barrister-at-Law.
2 vols. royal 8vo. 30s,

M‘Culloch’s Diotionary, Prac-
tical, Theoretical, and Historical, of
C ce, and C 1l Navi-

ation. Illustrated with Maps and
lans. New Edition, corrected ; with
Supplement. 8vo. 50s. cloth; half-
russia, 558,

M‘Culloch’s Dictionary, Geo-
graphical, Statistical, and Historical,
of the various Countries, Places, and
Principal Natural Objects in the World,
llustrated with Six e Maps. New
Edition, revised. 2 vols, 8vo, 63s.

and its Institutions. By JouN FRANCIS
Macuirg, M.P, With a Portrait of
Pope Pius IX, Post 8vo. 10s. 6d.

Mrs. Marcet’s Conversations on
Natural Philosophy, in which_the Ele-
ments of that Science are familiarly ex-
plained. Thirteenth Edition, enlarged
and corrected; with 34 Plates, Fep.
8vo. price 10s. 6d.

Mrs. Marcet’s Conversations on
Chemistry, in which the Elements of
that Science are familiarly explained
and illustrated bg Experiments. New
Edition, improved. 2vols, fcp. 8vo. 14s.

Martineau. == Studies of Chris-
tianity: A Series of Original Papers,
now first collected, or New. By JAMES
JMARTINEAU. Crown 8vo. 7s. 6d.

Martineau. == Endeavours after
the Christian Life: Discourses. By
JAMES MARTINEAU. 2 vols. post 8vo,
price 7s, 6d. each.

Martineau. == Hymns for the
Christian Church_and Home. Col-
lectedandedited byJAMES MARTINEAU,
Eleventk Edition, 12mo. 3s. 6d. cloth,
or 5s. calf ; g‘:{ﬁh Edition, 32mo. 1s. 4d.,
cloth, or 1s. 8d. roan,

Martineauw—=Miscellanies: Com.-
prising Essays chiefly religious and
controversial, By JAMES MARTINEAT.
Crown 8vo. 98,

Maunder’s Scientific and Lite-
rary Treasury: A new and popular
Encyclopediaof Science and the Belles-
Lettres; including all Branches of
Science, and every subject connected
with Literatureand Art, Fcp. 8vo. 10s,

Maunder’s Biographical Trea-
su?' ; consistingof Memoirs, Sketches,
and brief Notices of above 12,000 Emi-
nent Persons of All Ages and Nations,
from the Earliest Period of History:
Forming a complete Dictionary of Uni-
versal Biography. Fcp. 8vo. 10s,

Maunder’s Treasury of Know-
ledge, and Library of Reference ; com=
rising an English Dictionary and
rammar, a Universal Gazetteer, a
Classical bictlona.ry, a Chronology, a
Law Dictionary, a Synopsis of the
Peerage, numerous useful Tables, &c.
Fep. 8vo, 10s.
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NEW EDITIONS

Maunder’s Treasury of Natural
History ; or, a Popular Dictionary of
Animated Nature: In which “the
Zoological Characteristics that dis-
tinguish the difterent Classes, Genera,
and Species, are comhine(f with a
variety of interesting Information illus-
trative of the Habits, Instincts, and
General Economy of the Animal king-
dom. With 900 Woodcuts. Fep. 10s,

Maunder’s Historical Treasury ;
comprising a_ General Introductory
Outline of Universal History, Ancient
and Modern, and a Series of Seﬁarnte
Histories of exjex‘iy2 principal Nation
that exists; their Rise, Progress, and
Present Condition, the ¥oral and Social
Character of their respective Iuhabi-
tants, their Religion, Manners, and
Customs, &c. Fep. 8vo. 10s.

Maunder’s Treasury of Geogra-
phy, Physical, Historical, Descriptive,
and Political ; containing asuccinct Ac-
count of Every Country in the World:
Preceded by an Introductory Outline
of the History of Geography;a Fami-
liar Inquiry into the Varieties of Race
and Language exhibited Ly different
Nations ; and a View of the Relations
of Geography to Astronomy and the
Physical Sciences. _ Completed by
WitLiaM HuGHES, F.R.G.S. With 7
Maps and 16 Steel Plates. Fep. 8vo. 10s,

Merivale. — A History of the
Romans under the Empire, By the
Rev. CHARLES MERIVALE, B.D., late
Fellow of St, John’s College, Cambridge.
8vo. with Maps,

Vors. I and II, comprising the History to
the Fall of Julius Ceesar. Second Edition. 28s.
Vou.III. to the Establishment of the Mon-
archy by Augustus. Second Edition...... 14s.
Vot-.IV.and V. from Augustusto Claudits,

B.C.27to A.D. 5% .. .

Vor. VI. from the

the Fall of Jerusalem, A.D.

Merivale. = The Fall of
Roman Republic: A Short History of
Tast Century of the Commonwealth.
By the Rev. C. MERIVALE, B. D., late
Fellow of St. John’s College, Cambridge.
New Edition. 12mo. 7s. 6d.

Merivale (Miss). = Christian
Records : A Short History of Apostolic
Age. By L. A, MERIVALE., Fcp. 8vo.
price 7s. 6d.

Miles.—The Horse’s Foot and
How to Keep it Sound, Eighth Edition;
with an Appendixon Shoeingin general,
nng lIé[l‘x‘rrneas 1'1;1 paﬁﬁcv‘%/hi.( 1 PlI:‘:ites
an oodcuts, « MILES, kisq.
Tmperial $vo. 195, 6" >

Miles's Plain Treatise on Horse-
Shoeing. With Plates and Woodcuts.
Second Edition. Post 8vo. 2s.

Milner's History of the Church
of Christ. With Additions by the late
Rev. Isaac MILNER, D.D,, F.R.S. A
New Edition, revised, with additional
Notes by the Rev. T. GRANTHAM, B.D.
4 vols, 8vo. 52s.

James Montgomery's Poetical
Works: Collective Edition; with the
Author’s Autobiographical Prefaces,
complete in One Volume ; with Portrait
and Vignette. Square crown 8vo.
10s. 6d. cloth; morocco, 21s.—0r, in &
vols. fep. 8vo. with Plates, 14s,

Moore.~The Power of the Soul
over the Body, considered in relation
to Health and Morals, By GEORGE
Mooxg, M.D. Fcp. 8vo. 6s.

Moore.~Man and his Motives.
By GEORGE MOORE, M.D. Fep. 8vo. Gs,

Moore.~=The Use of the Body in
relation to the Mind. By G. MOORE,
M.D. Fep.8vo. 6s.

Moore.==Memoirs, Journal, and
Correspondence of Thomas Moore.
Fdited by the Right Hon. LorD JoEN
RUSSELL, M.P. ~With Portraits and
Vignettes. 8 vols. post 8vo. £4. 4s.

Thomas Moore’s Poetical Works :
Comprising the Author’s Recent Intro-
ductions and Notes. The Traveller’s
FEdition, crown 8vo, with Portrait,
12s. 6d. cloth ; morocco by Hayday, 21s.
—Also the Library Edition, with Por-
trait and Vignette, medium 8vo. 21s.
cloth; morocco by Hayday, 42s.—And
the First collected Edition, in 10 vols,
fep.8vo. with Portrait and 19 Plates, 85s,

Moore, == Poetry and Pictures
from Thomas Moore : Being Selections
of the most popular and admired of
Moore’s Poems, copiously illustrated
with highly-finished Wood Eungravings
from original Designs by eminent
Artists.  Fcp. 4to. price 21s. cloth ;
or 42s, bound in morocco by Hayday.

Moore’s Songs, Ballads, and
Sacred Songs. New Edition, printed
in Ruby Type; with the Notes,and a
Vignette from a Design by T, Creswick,
R.A. 32mo, 2s. 6d. — An Edition in
16mo. with Vignette b{{R. Doyle, 5s.3
or 12s, 6d. morocco by Hayday.
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Moore’s Sacred Songs, the Sym-
phoni d Accong iments, arranged
for One or more Voices, printed with
the Words, Imperial 8vo.

[Nearly ready.

Moore’s Lalla Rookh: An Ori-
ntal Romance. With 13 highly-
finished Steel Plates from Original
Designs by Corbould, Meadows, and
engraved under the super-
ntendence of the late Charles Heath.
New Edition. Square crown 8vo, 15s.
cloth ; morocco, 28s.

Moore's Lalla Rookh. New
Edition, printed in Ruby 'l‘yge; with
the Preface and Notes from the collec-
tive edition of Moore’s Poetical Works,
and a Frontispiece from a Degzlgn by
Xenny Meadows.  82mo. 2s. 6d.—An
Edition in 16mo. with Vignette, 5s.; or
12s. 6d. morocco by Hayday.

Moore’s Lalla Rookh. A New
Edition, with numerous Ilustrations
from original Designs by JoxN TEN-
NIEL, engraved on. Wood by the Bro-
thers DALZIEL,

Fep. 4to.
fln preparation.

Moore’s Irish Melodies. A New
Edition, with 13 highly-finished Steel
Plates, from Original Designs by emi-
nent Artists, Square crown Svo. 21s.
cloth ; or 31s. 6d. bound in morocco.

Moore’s Irish Melodies, printed
in Ruby Type; with the Preface and
Notes from the collective edition of
Moore’s Poetical Works, the Adver-
tisements originally prefixed, and a
Portrait of the Author. 32mo. 2s. 6d.
An Edition in16mo, with Vignette, 5s. ;
or 12s, 6d. morocco by Hayday.

Moore’s Irish Melodies. Illus-
trated by D. Maclise, R.A. New Edi-
tion; with 161 Designs, and the whole
of the Letterpress engraved on Steel,
b{r F. P. Becker. Super-royal 8vo.
3is. 6d. boards ; or £2, 12s, 6d. morocco.

Moore's Irish Melodies, the
Music, namely, the Symphonies and
Accompaniments by Sir JOEN STEVEN-
soN and Siv HENRY BISHOP, printed
with the Words. Imperial 8vo. 31s. 6d.
cloth; or 42s. half-bound in morocco.

The Harmonised Airs from
Moore’s Irish Melodies, “as originally
arranged for Two, Three, or Four
Voices, printed with the Words. Imp.
Svo. 155, cloth; or 25s. half-bound in
110ro0cco.

Moore’s National Melodies, with
Music. National Airs and other Songs,
now first collected. By
Moorg. The Music, for Voice and
Pianoforte, printed with the Words.
Tmp, 8vo. $1s. 6d. cloth; or 42s. half-
bound in morocco.

Moore’s Epicurean. New
Edition, with the Notes from the Col-
lective Edition_of Moore’s Poetical
Works; and a Vignette engraved on
Wood from an original Desi;in by D.
MacCLISE, R.A. 16mo. 5s. cloth; or
12s, 6d. morocco by Hayday.

Morell, = Elements of Psycho-
logy : PART I., containing the Analysis
of the Intellectual Powers. By J. D.
MoRELL, M.A., One of Her Majesty’s
Inspectors of Schools, Post8vo.7s, 6d,

Morning Clouds. Second and
cheaper Edition, revised throughout,
and printed in a more convenient form,
Fep. 8vo. 5s. *

Morton.—~The Resources of Es-
tates: A Treatise on the Agricultural
Improvement and General Manage-
ment of Landed Property. By JOHEN
LocEKEART MORTON, Civil and Agri-
cultural Engineer ; Author of Thirteen
Highland and Africultural Prize Es-
says. With 25 Lithographic Illustra-
tions., Royal 8vo, 31s. 6d.

Moseley’s Mechanical Principles
of Engineering and Architecture. Se-
cond Edition, enlarged; with numerous
Woodcuts, 8vo. 24s.

Memoirs and Letters of the late
Colonel ARMINE MOUNTAIN, Aide-
de-Camp to the Queen, and A&iutam-
General of Her esty’s Forces in
India. Edited by Mrs. MOUNTAIN,
Second Edition, Portrait. Fep. 8vo. 6s.

Mure.=—A. Critical History of the
Language and Literature of Ancient
Greece. I%Iv WiLLIAM _MURE, of
Caldwell. owrs. I, to I1I. 8vo. price
86s.; VoL, IV, 158,; and VoL, V. 18s,

Murray's Encyclopadia of Geo-
graphy, comprising a complete Descrip-
Flon of the Harth : Exhibiting its Rela-
tion to the Heavenly Bodies, its Phy-
sical Structure, the Natural Hxstory of
each Country, and the Industry, Com-
merce, Political Institutions, and Civil,
and Sooial State of All Nations. Second
Edition; with 82 Maps, and upwards of
1,000 other Woodcuts, 8vo. 60s.
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Murray.—French Finance and
Financiers under Louis the Fifteenth,
By JaxMes MURRAY, 8vo. 108, 6d.

Neale.—The Closing Scene; or,
Christianity and Infidelity contrasted
inthe t Hours of Remarkable Per-
sous. DLy the Rev. ERSKINE NEALE,
M.A. 2 vols, fep. 8vo, 6s. each.

Normanby (Marquis of).—=A
Year of Revolution. From a Journal
Lept in Paris in the Year 1818, By the

J\Iur?us OF NORMANBY, K.G. 2 vols.

svo, 2ts,

Ogilvie.—~The Master-Builder’s
Plan; or, the Principles of Orvanic
Architecture as indicated in the Typi-
cal Forms of Animals, By GEORGE
OGiLviE, M.D. Post Svo, with 72 Wood-
cuts, price 6s, 6d.

Oldacre =—The Last of the Old
Squires, A Sketch. _By CEDRIC
OLpackr, ksq., of Sax-Normanbury.
Crown vo. 9s. 6d.

Osborn, — Quedah; or, Stray
Leaves from a Journal in Malayan
Waters. By Captain SHERARD OSBORN,
R.N,, C.B.” With a colourcd Chart and
tinted 1llustrations. Post 8vo. 10s. 6d.

Osborn.—The Discovery of the
North-West Passage by H.M.S. Inres-
tinator, Captain R, M‘CLURE, 1850-1854.
Edited by Ca(ftain SHERARD OSBORY,
C.B. Second Edition, revised; with
Portrait, Chart, and Illustrations. 8vo.
price 15s.

Professor Owen’s Lectures on
the Comparative Anatomy and Physio-
logy of the Invertebrate Animals, de-
liveredatthe Royal College of Surgeons.
gecorzlii Edition, with 235 Woodcuts.

vo. 21s.

Professor Owen’s Lectures on
the Com‘pamtivo Anatomy and Phy-
siology of the Vertebrate Animals, de-
livered at the Royal College of Surgeons
in 184 and 1846. Vour. I. 8vo. 14s,

Memoirs of Admiral Parry, the
Arctic Navigator. By his Son, the Rev.
E. ParrY, M.A., Domestic Chaplain to
the Bishop of London, Fourth Edition ;
with a Portrait and coloured Chart of
the North-West Passage. Fcp.8vo.5s.

Pattison.—-The Earth and the
Word ; or, Geology for Bible Students.
BY S. R. lsunggg', F.G.S. Fep. 8vo.

with coloured Map, 3s. 6d.

Dr. Pereira’s Elements of Mate.
rin Medica and Therapeutics. Third
Edition, enlargle‘d and improved from
the Author’s Materials by A. S, Tay-
LOR, M.D., and G. O. REEs, M.D.
Vol, I. 8vo. 28s.; Vol, IL. Part I, 21s.;
Vol. 1I. Part IL 26s.

Dr. Pereira’s Lectures on Polar-
ised Light, together with a Lecture on
the Microscope. 2d Edition, enlarged
from the Author’s Materials by Rev.
B. PowELL, M.A. Fcp, 8vo. Woodcuts,
price 7s.

Perry.—=The Franks, from their
First Apl‘enmnce in History to the
Death ot King Pepin. By WALTER C.
PERRY, Barrister-at-Law. 8vo.12s,6d.

Peschel’s Elements of Physies.
Translated_from the_ German, with
Notes, by E. WEsT. With Diagrams
and Woodcuts, 3 vols, fep. 8vo. 21s.

Phillips’s Elementary Introduc-
tion to Mineralogy. A New Edition,
with extensive Alterations and Addi-
tions, by H.J. BroOKE, F.R.S., F.G.S.;
and W. H. M1vier, M.A, F.G.8. With
numerous Woodcuts. Post 8vo, 18s.

Phillips.—A Guide to Geology.
By Jom~x PmILLips, M.A., F.R.S.,
F.G.S., &c. Fourth Edition, corrected ;
with 4 Plates. Fep. 8vo, 5s.

Phillips.~=Figures and Descrip-
tions of the Paleozoic Fossils of Corn-
wall, Devon, and West Somerset: ob-
served in the course of the Ordnance
Geological Survey of that District. By
JonN Puruuies, F.R.S,, F.G.S., &c.
8vo. with 60 Plates, 9s.

Piesse’s Art of Perfumery, and
Methods of Obtaining the Odours of
Plants ; with Instructions for the Ma-
nufacture of Perfumes for the Hand-
kerchief, Scented Powders, Odorous
Vinegars, Dentifrices, Pomatums, Cos-
métiques, Perfumed éoap, &c.; and an
Appendix on the Colours of Flowers,
Artificial Fruit Essences, &c. Second

Edition ; Woodcuts. Crown 8vo. 8s. 6d.

Captain Portlock’s Report on the
Geolo% of the County of Londonderrg,
and of Parts of Tyrone and Fermanagh,
examined and described under the Au-
thority of the Master-General and Board
of Ordnance. 8vo. with 48 Plates, 24s.
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Powell.—Essays on the Spirit of
the Inductive Philost;f)hy. the Unity
of Worlds, and the Philosophy of Crea-
tion. By the Rev. BADEN PowEeLL,
M.A., &c. Crown8vo.Woodcuts,12s. 6d.

Powell.—Christianity without
Judaism: A Second Series of Essays
on the Unity of Worlds and of Nature.
By the Rev. BADEN POWELL, M.A,, &c.
Crown 8vo, 7s. 6d.

Pycroft.—The Collegian’s Guide;
or, Recollections of College Days : Set-
ting forth the Advautages and Temp-
tations of a University Education. By
the Rev. J. Pxcrorr, B.A. Second
Edition. Fcp. 8vo. 6s,

Pycroft's Course of English
Reading; or, How and What to Read:
Adapted to every taste and capacity.
‘With Literary Anecdotes. Fep. 8vo. 53,

Pycroft’s Cricket-Field ; or, the
Science and History of the Game of
Cricket. Second Edition; Plates and
‘Woodcuts, Fcp. 8vo. s,

Quatrefages (A. De).—~Rambles
of a Naturalist on the Coasts of France,
Spain, and Sicily. By A. DE QUATRE-
FAGES, Memb. Inst. Translated by
X, C, OrTs’. 2 vols. post 8vo, 15s.

Raikes (C.)—Notes on the Re-
volt in the North-Western Provinces
of India. By CHARLES RAIKES, Judge
of the Sudder Court, and late Civil
Commissioner with Sir Coliu Camp-
bell.  8vo. 7s. 6d.

Raikes (T.)==Portion of the Jour-
nal kept by THoMAs RAIkEs, Esq,,
from 1831 to 1847: Comprising Remi-
niscences of Social and Political Life
in London and Paris during that pe-
riod. 2 vols. crown 8vo. price 12s.

Rarey.~=A Complete Treatise on
the Science of Handling, Educating,
and Taminﬁ all Horses; with a full
and detailed Narrative of his Expe-
rience and Practice. By JOoHN S.
RAREY, of Ohio, U. S. In1vol. with
numerous Illustrations. [Just ready.

Dr. Reece’s Medical Guide : Com-
prising a complete Modern Dispensa-
tory, and a Practical Treatise on the
distinguishing Symptoms, Causes, Pre-
vention, Cure, and Palliation of the
Diseases incident tothe Human Frame,
Seventeenth Edition, corrected and en-
larged by Dr, H. REECE. 8vo. 12s,

Reade~~The Poetical Works of
John Edmund Reade. New Edition,
revised and corrected ; with Additionaf
Poems, 4 vols, fep, 8vo. 208,

Rees. == Personal Narrative of
the Siege of Lucknow, from its com-
mencement to its Relief by Sir Colin
Campbell. By L. E. REES, one of the
surviving Defenders. Third Edition.
Post 8vo. price 9s. 6d.

Rich’s Illustrated Companion to
the Latin Dictior and Greek Lexi-
con; Forming a Glossary of all the
Words representing Visible Objects
connected with the Arts, Manufactures,
and Every-Day Life of the Ancients,
With about 2,000 Woodcuts from the
Antique. Post 8vo, 21s.

Richardson.—Fourteen Years’
Experience of Cold Water: Its Uses
and Abuses. By Captain M. RICHARD-
sON. Post 8vo. Woodcuts, 6s.

Horsemanship; or, the Art of
Riding and Managing a Horse, adapted
to the Guidance of es and Gentle-
men on the Road and in the Field:
With Instructions for Breaking-in Colts
and Young Horses. Captain RIcH-
ARDSON, late of the 4th Light Dragoons.
With 5 Plates. Square crown 8vo. 14s.

Household Prayers for Four
Weeks: With additional Prayers for
Special Occasions. To which is added
a Course of Scripture Reading for Eve!
Day in the Year. By the Rev. J. E.
RIDDLE, M.A, Crown 8vo. 3s. 6d.

Riddle’s Complete Latin-English
and English-Latin Dictionary, for the
use of Colleges and Schools. New Edi-
tion, revised and corrected. 8vo. 21s,

Riddle’s Diamond Latin-English
Dictionary. A Guide to the Meaning,
Qualitg and_right Accentuation o
Latin Classical Words. Royal 32mo. 4s.

Riddle’s Copious and Critical
Latin-English Lexicon, founded on the

German-Latin Dictionaries of Dr. Wil-

liam Freund. Post 4to, 31s. 6d.

Rivers’s Rose-Amateur’s Guide;
containing ample Descriptions of all
the fine leading variety of Roses, regu-
larly classed in their respective ‘Fami-
lies; their History and Mode of Culture.
Sixth Edition. Fecp. 8vo. 3s. 6d.
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Dr. E. Robinson’s Greek and
English Lexicon to the Greck Testa-
ment. A New Edition, revised and in
great part re-written, 8vo. 183,

Mr. Henry Rogers's Essays se-
lected from Contributions to the Edin-
burph Review. Second Edition, with
Additions, 3 vols. fep, 8vo. 21s,

Dr. Roget's Thesaurus of Eng-
lish Words and Phrases classified and
arranged so as to facilitate the Expres-
sion of Ideas and assist in Literary
Composition. Fifth Edition, revised
and improved. Crown 8vo, 10s. 6d.

Ronalds’s Fly-Fisher’s Entomo-
logy: With coloured Representation
of the Natural and Artificial Insects,

and a few Observations and Instruc-

tions on Trout and Grayling Fishing,

Fifth Edition; with 20" new-coloured

Plates, 8vo, 14s.

Rowton’s Debater: A Series of
complete Debates, Outlines of Debates,
and Questions for Discussion; with
ample References to the best Sources of
Information, Kcp.Svo.6s. -

Dr. C. W. Russell’s Life of Cardi-
nal Mezzofanti : With an Introductory
Memoir of eminent Linguists, Ancient
and Modern. With Poitrait and Fac-
similes. 8vo.12s.

The Saints our Example. By
the Author of Letters to my Unknown
Friends, &c. Fep. 8vo. 7s.

Scherzer.—Travels in the Free
States of Central America: Nicaragua,
Honduras, and San Salvador. By Dr.
CARL SCHERZER. 2 vols. post 8vo. 16s.

SchimmelPenninck Mrs.) ==
Life of Mary Anne Schimmel Penninck,
Author of Select Memoirs_of Port
Royal, apd other Works. Edited by
her reiatlon. CHRISTIANA C. HANKIN,
2 vols. post 8vo. with Portrait, 15s.

Dr, L. Schmitz’s History of
Greece, from the Earliest Times to the
Taking of Corinth by the Romans, B.C.
146, mainly based upon Bishop ’I‘hgrl-
wall’s History, Fifth Edition, with
Nine new Supplementary Chapters on
the Civilisation, Religion, Literature,
and Arts of the Ancient Greeks, con-
tributed by C. H. Warson, M.A. "Prin,
Coll, Camb. ; also a Map of Athens and
137 Woodcuts designed by G. Scharf,
jun., F.S.A, 12mo, 7s. 6d.

Scoffern (Dr.)==Projectile Wea-

ns of War and Explosive Compounds.

y J. ScorrEeN, M.B. Lond., late

Protessor of Chemistry in the Alders-

gate College of Medicine. Third Edi-
tion, Post 8vo. Woodcuts, 8s. 6d.

Scrivenor’s History of the Iron
Trade, from the Earliest Records to the
Present Period, 8vo. 10s. 6d.

Sir Edward Seaward’s Narrative
of his Shipwreck, and consequent Dis-
covery of certain Islands in the Carib-
bean Sea. 2 vols, post 8vo. 21s.

The Sermon in the Mount.
Printed by C. Whittingham, uniformly
with the Thumb Bible. 6imo. 1s. 6d,

Sewell (Miss).—=New Edition of
the Tales and Stories of the Author of
Amy Herbert, in 9 vols. crown 8vo.
price £1. 10s. cloth ; or each work com-
Plete in one volume, separately as fol-

ows :—

AMY HERBERT............2s. 6d.
GERTRUDE................25. 6d.
The EARL’S DAUGHTER.. 2s. 6d.
The EXPERIENCE of LIFE.. 2s. 6d.
CLEVE HALL..............3s. 6d.
IVORS, or the Two Cousins 3s.6d.
KATHARINE ASHTON ....3s. 6d.
MARGARET PERCIVAL ..5s. 0d.
LANETON PARSONAGE ..4s. 6d.
By the same Author, New Editions,
Ursula : A Tale of English

Country Life. 2 vols. fep. 8vo. 12s.

Readings for every Dayin Lent:
Compiled from the Writings of Bishop
JEREMY TAYLOR. Fep. 8vo, 5s.

Readings for a Month prepara-
tory to Confirmation: Compiled from
the Works of Writers of the Early and
of the English Church. Fcp. 8vo. 4s.

Bowdler’s Family Shakspeare :
In which nothing is added to the Ori-
ginal Text; but those words and ex-
pressions are omitted which cannot
with propriety be read aloud. Illus-
trated with 36 Woodeut Vignettes,

The Library Edition, in One Volume,

medium 8vo. price 21s.; a Pocket Edi-

tion, in 6 vols. fcp, 8vo, price 3s. each.
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Sharp’s New British Gazetteer,
or Topographical Dictionary of the
British Islands and narrow Seas: Com-

rising concise Descriptions of about

,000 Places, Seats, Natural Features,
and Objects of Note, founded on the
Dbest authorities. 2 vols. 8vo. £2. 16s.

Short Whist ; its Rise, Progress,
and Laws: With Observations to make
any one a Whist-Player. Containing
also the Laws of Piquet, Cassino,
Ecarté, Cribba% Backgammon. By
Major A, New dition ; with Precepts

for Tyros, by Mrs. B, Fep. 8vo. 3s.

Sinclair, == The Journey of Life.

By CATHERINE SINCLAIR, Author of
The Business of Life. Fep. 8vo. 5s.

Sir Roger De Coverley. From
the Spectator. With Notes and Illus-
trations, by W. HENRY WILLS ; and 12
‘Wood Ingravings from Designs by F.
TAYLER., Crown 8vo.10s, 6d.; or 21s,
in morocco by Hayday.

The Sketches : Three Tales. By
the Authors of Amy Herbert, The Old
Man’s Home, and Hawkstone, Fcp.
8vo. price 4s. 6d.

Smee’s Elements of Electro-
Metallurgy. Third Edition, revised;
with Electrotypes and numerous Wood-
cuts. Post 8vo. 10s, 6d.

Smith (G.) = History of Wes-
leyan Methodism, By GEORGE SMITH,
F.A.S., Author of Sacred Annals, &c.
Vou. 1. Wesley and his Times; VoL, 11.
The Middle Age of Methodism, from
1791 to 1816, Crown 8vo. 10s. 6d. each.

Smith (G. V.) = The Prophecies
relating to Nineveh and the Assyrians.
Translated from the Hebrew, with His-
torical Introductions and Notes, ex-
hibiting the principal Results_of the
recent Discoveries. By GEORGE VANCE
SurtH, B. A, Post 8vo. 10s. 6d.

Smith (J.) —The Voyage and
Shipwreck of St. Paul: With Disser-
tations on the Life and Writings of St.
Luke, and the Shlgs and Navigation
of the Ancients. By JaMEs SMITH,
F.R.S.  With Charts, Views, and
Woodcuts. Crown 8vo. 8s, 6d.

A Memoir of the Rev. Sydney
Smith. la',his Dauqhter, Lapy HoL-
LAND. ith a Selection from
Letters, edited by Mrs, AUSTIN., New
Edition, 2 vols. 8vo. 28s,

The Rev. Sydney Smith’s Mis-
cellaneous Works : Including his Con-
tributions to The Edinburgh Review.
Three Editions:—

1. A LterarY EprTIoN (the Fourth),in 3
vols, 8vo. with Portrait, 36s.

2. Complete in ONE Vorume, with Por-
traitand Vignette. Squarecrown,8vo,
21s. cloth ; or 30s. bound in calf.

3. Another New EpITION, in 3 vols. fcp.
8vo.2ls.

The Rev. Sydney Smith’s Ele-
mentary Sketches of Moral Philosophy,
delivered at the Royal Institution in
the Years 1804 to1806. Fcp. 8vo. 7s.

Snow., ==Two Years’® Cruise off
Tierra del Fuedgo, the Falkland Islands,
Patagonia, and in the River Plate: A
Narrative of Life in the Southern Seas.
By W. PARKER SNOW, late Commander
of the Mission Yacht Allen Gardiner,
With Charts and Ilustrations. 2 vols.
post 8vo. 24s,

Robert Southey’s Complete Poet-
ical Works; containing all the Author’s
last Introductions and Notes, The
Library Edition, complete in One Vo-
lume, with Portraits and Vignette,
Medium 8vo. 21s. cloth; 42s.
in_morocco.— Also, the First collected
Edition, in 10 vols, fcp. 8vo. with Por-
trait and 19 Viguettes, price 35s.

The Life and Correspondence
of the late Robert Southey. Edited by
his Son, the Rev. C.C. SoUTHEY, M.A.
With Portraits, &. 6 vols. post 8vo.
price 63s.

Southey’s Doctor, complete in
One_Volume, Edited by the Rev.
J. W. WARTER, B.D. With Portrait,
Vignette, Bust, and coloured Plate,
Square crown 8vo, 21s,

Southey's Life of Wesley; and
Rise and  Progress of Methodism.
Fourth Edition, edited by Rev. C. C.
SOUTHEY, M.A. 2 vols, crown 8vo, 12s,

Spencer.—Essays, Scientific, Po-
litical, and Speculative. By HERBERT
SPENCER, Author of Social Statics.
Reprinted chiefly from Quarterly Re-
views. 8vo.12s. cloth.

Spencer. = The Principles of
Psychology. B{ HERBERT SPENCER,
Author of Social Statics. 8vo. 16s.
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Stephen. — Lectures on the His-
tory of France. By the Right Hon.
Sir JAMFS STEPHEN, K.C.B.,, LL.D.
Third Edition. £ vols. 8vo. 245,

Stephen. — Essays in Ecclesias-
tical Biography ; from The Edinburgh
Review. ﬁy the Right Hon._ Sir
James STepEEN, K.C.B,, LL.D.
Third Edition. 2 vols. Svo, b4s.

Stonehenge.~The Dog in Health
ana Disease : Comprising the various
Modes of Breaking and using him for
Hunting, Coursing, Shooting, &c. H and
including the Points or Characteristics
of Toy Dogs. By STONEHENGE. 8vo.
with numerous Illustrations.

[In the press.

Stonehenge.—=The Greyhound :
Being a Treatise on the Art of Breed-
ing, Rearing, and Training Greyhounds
for Public Running; their Diseases and
Treatment : Containing also Rules for
the Management of Coursing Mee'.lnﬁs,
and for the Decision of Courses. By
STONEHENGE. With Frontispiece and
Woodcuts., Square crown 8vo. 21s,

Stow’s Training System, Moral
Training School, and Normal Semi-
nary for preparing Schoolmasters and
Governesses, Tenth Edition; Plates
and Woodcuts. Post 8vo. 6s,

Strickland.—=Lives of the Queens
of England. By AGNES STRICKLAND.
Dedicated, by express permission, to
Her Majesty. Embellished with Por-
traits of every Queen, engraved from
the most authenticsources. Complete
in 8 vols. post 8vo. 7s. 6d. each.

Memoirs of the Life and Services
of Rear-Admiral Sir William Symonds,
late Surveyor of the Navy. Edited by
J. A, SHARP. 8vo. with Illustrations,
price 21s.

Taylor.=Loyola: and Jesuitism
in its Rudiments, By IsaAAC TAYLOR.
Post 8vo, Medallion, 10s. 6d.

Taylor.== Wesley and Method-
ism. By Isaac TayYLor. Post 8vo.
Portrait, 10s. 6d.

Thacker’s Courser’s Annual Re-
membrancer and Stud-Book : Being an
Alphabetical Return of the Running at
all Public Coursi ubs in England,

Ireland, and Scotland, for the Season

1857-8; with the Pedigrees (as far as

d) of the Doas. By ROBERT

BAM WELSH, Liverpool. 8vo. 218,

*+* Published annually in October.

Q

Bishop Thirlwall’'s History of
Greece. Library Edition; with Maps.
§ vols. 8vo. £3.—An Edition in 8 vols,
fep. 8vo, with Vignette Titles, 28s.

Thomson’s Seasons. Edited by
Bortor CorNEY, Esq. Illustrated
with 77 fine Wood Engravings from
Designs by Members of the Etching
Cluh. Square crown 8vo, 21s, cloth;
or 36s. bound in morocco.

Thomson (the Rev. Dr.) = An
Outline of the necessary Laws of
Thought: A Treatise on Pure and Ap-
lied Logic. By WiLLIaM TnoMsoN,
D, New Edition. Fcp. 8vo. 7s. 6d.

Thomson’s Tables of Interest,
at Three, Four, Four-and-a-Half, and
Five per Cent., from One Pound to
Ten Thousand, and from 1 to 365 Days,
in a regular progression of single Days ;
with Interest at all the above Rates,

from One to Twelve Months, and from

One to Ten Years. Also, numerous

other Tables of Exchange, Time, and

Discounts, New Edition. 12mo. 8s,

The Thumb Bible ; or, Verbum
Sempiternum. ByJ. Tayror. Being
an Epitome of the Old and New Testa-
ments_in_English Verse. Reprinted
from the Edition of 1693, 64no. 1s,6d.

Tighe and Davis.=—=Annals of
Windsor ; Beinga History of the Castle
and Town : With some account of Eton
and Places adjacent. By R. R. TIGHE,
Esq.; andJ. E. Davis, Esq., Barrister-
at-Law. With numerous Illustrations.
2 vols, royal 8vo, £4. 4s,

Tooke.—History of Prices, and
of the State of the Circulation, during
the Nine Years from 1848 to 1856 inclu-
sive. Forming Vols. V. and VI. of
Tooke’s History of Prices; and com-
prising a copious Index to the whole

work. By Teoumas Tookg, F.R.S.
and WILLIAM NEWMARCH., 2 vols.
8vo. 52s. 6d.

Townsend.—=Modern State Trials
revised aud illustrated with Essays
and Notes. By W. C. TOWNSEND, Esq.,

M.A., Q.C. 2 vols. 8vo. 30s.

Trollope. — Barchester Towers :
a Novel. By ANTHONY TROLLOPE.
New and cheaper Edition, complete in
One Volume, Crown 8vo. 5s.

Trollope. == The Warden. By
ANTBONY TROLLOPE. Post8vo.10s.6d.
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The Traveller’s Library: A Col-
lection of original Works well adapted for
Travellers and Emigrants, for School-room
Libraries, the Libraries of Mechanics' In-
stitutions, Young Men's Libraries, the
Libraries of Ships, and similar purposes.
The separate volumes are suited for School
Prizes, Presents to Young People, and for
general instruction and entertainment.
The Series comprises fourteen of the most
popular of Lord Macaulay’s Essays, and
his Speeches on Parliamentary Reform.
The department of Travels contains some
account of eight of the principal countries of
Europe; as well as travels in four districts
of Africa, in four of America, and in three of
Asia. Madame Pfeiffer’s First Journey
round the World is included ; and a general
account of the dustralian Colonies. In Bio-
graphy and History will be found Lord Ma-
caulay’s Biographical Sketches of Warren
Hastings, Clive, Pitt, Walpole, Bacon, and
others; besides Memoirs of Wellington, Tu-
yenne, F. Arago, &c.; an Essay on the Life
and Genius of Thomas Fuller, with Selec-
tions from' his Writings, by Mr. Henry
Rogers ; and a history of the Leipsic Cam-
paign, by Mr. Gle;g,—whieh is the only

p of this kable cam-
paign. Works of Fiction did not come within
the plan of the TRAVELLER’S LIBRARY; but
the Confessions of a Working Man, bySou-
vestre, which is indeed a fiction founded on
fact, has been included, and has been read
with unusual interest by many of the work-
ing classes, for whose use it is es&eciauy re-
commended. Dumas’s story of the Maitre-
d’ Armes, though in form a"work of fiction,
Eives a striking picture of an episode in the
istory of Russia. Amongst the works on

Science and Natural Philosophy, a general

view of Creation is embodied in Dr, Kemp's

Natural History of Creation; and in his

Indications of Instinct r kable facts in

natural history are collected. Dr. Wilson

has contributed a popular account of the

ZElectric Telegraph. 1n the volumes on the

l-Fields, and on the Tin and other

Mining Districts of Cornwall, is given an

account of the mineral wealth of England

the habits and manners of the miners, an:

the scenery of the surrounding country. It

only remains to add, that among the Mis-
11 ‘Works are a Selection of the best

‘Writings of the Rev. Sydney Smith; Lord

Carlisle’s Lectures and Addresses; an ac-

count of Mormonism, by the Rev. W. J.

Conybeare; an exposition of Railway ma-

t and mi by Mr. Her-
bert Spencer; an account of the 6rigin and

Practice of Printing, by Mr. Stark ; and an

account of London, ﬁy Mr. M‘Culloch.—To

be had, in complete Sets only, at £5. 5s. per

Set, bound in cloth and lettered.

The Traveller’s Library may also
be had as originally issued in 102 %ms,
1s. each, forming 50 vols, 2s. 6d. each ; or
any separate parts or volumes,

Sharon Turner’s Sacred History
of the World, Philosophically con-
sidered, in a Series of Leé)ters toa ng[:.
8 vols, post 8vo. 31s. 6d.

Sharon Turner’s History of Eng-
land during the Middle Ages; Com-
onguesh G0 Tag. hecossion of Hlensy

1e Accession o enr;
VIIlll. 4 vols, 8vo, 50s, . v

Sharon Turner’s History of the
Ani}o-Saxons, from the Earliest Period
to the Norman Conquest. 8 vols. 36s,

Dr. d'l‘urtl"lgn’sw Manual of the Land
an sh-Water Shells of Great
Britain : With Figures of eaeh of the
kinds. New Edition, with Additions
)2' Dr. J. E. Gray, F.R.S., &c., Keeper
of the Zoological Collection” in the
British Museum. Crown Svo. with
12 coloured Plates, price 15s. cloth,

Dr. Ure’s Dictionary of Arts,
Manufactures, and Mines : Containing
a clear Exposition of their Principles
and Practice. Fourth Edition, much
enlarged. With nearly 1,600 Wood-
cuts. 2 vols. 8vo. 60s.

Uwins, == Memoir of Thomas
Uwins, R.A, By Mrs, Uwins. With Let-
ters to his Brothers during Seven Years
spent in Italy; and Correspondence
with the late Sir Thomas Lawrence,
Sir C. L. Eastlake, A. E, Chalon, R.A.,
and other distinguished persons, 2
vols. post 8vo.

Van der Hoeven’s Handbook of
Zoology. Translated from the Second
Dutch Edition by the Rev. WILLIAM
CriRx, M.D., ¥.R.S., Professor ot
Anat n the University of Cam-
bridge; with additional References
b{at e Author. 2 vols. 8vo. with 24
Plates of Figures, price 60s. cloth; ol
separately, VoL. 1. Invertebrata, $0s.,
and Vor, 11, Vertebrata, 80s.

Vehse.—=Memoirs of t‘.hef Court,
Aristocracy, and Diplomacy of Austria.
By Dr. E. annl.p Translated from

FrANZ D

the German by EMMLER, 2
vols. post 8vo. 21s.

Von Tempsky.—=Mitla ; or, In-
idents and P 1 Ad a

es on
Journey in Mesico, Guatemala, an
alvador in the Years 1853 to 1855:
With Observations on the Modes of
Life in those Countries. By G. F. VoN
TEMPSKY, With numerous Illustra-
tions. 8vo.18s,
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Wade. == England’s Greatness:
Its Rise and Progress in Government,
Laws, Religion, and Social Life; Agri-

culture, Commerce, and Manufactures ;

Science, Literature and Arts, from the
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