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TO

THE SOCIETY FOR THE ENCOURAGEMENT OF ARTS,
MANUFACTURES, AND COMMERCE.

My Lorps AND GENTLEMEN,

It is now nearly forty years, since my father
published and dedieated to your valuable Institution;
his Hydrometrical Observations and Experiments in
the Brewery ; at which time, he had for sixteen years
used an hydrostatical instrument so constantly in his
own practice, as on no one occasion, to vend a single
cask of beer, the specific gravity of which had not
been previously ascertained, and brought to a regular

In the following biographical sketch, I have endea-
voured to shew, and I trust with success, that he was
the first to discover and to promulgate the method of
applying the hydrometer to the purposes of the
brewery—and I have related the ridicule he expe-
rienced from some, and the opposition he met with
from others, (among whom, was Mazxtin, its inventor -
and maker,) to its introduction; but tim¢ has shewn
the value of the discovery, and the instrament, which
has been gradually improved in. its construction, is
is now more or less used, in almost every public

- brewhouse in the kingdom. Indeed it has at length

attracted the. attention of the legislature, for the Act
of 1 and 2 Geo. IV. cap. 22, contemplates the use of

it in Jevying the. Excise duties on beer, and Mr. Bate
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of the Poultry, under the direction of the Board of
Excise, has been employed to construct an instrument
for the use of their officers.

'The extensive mathematicat and philosophical know-
ledge of thi$ gentleman, and the accuracy with which
all his instruments are finished, are well known ; and
in securing his attention to the subject, the Board
could not have made a more judieious sélection, and
he kas at length succeeded in produeing an ihstru-
" ment (fer which he has obtained a patent) on an
entively new constyuction, the principle of which is by
vesy far the most mathematically correct, and the
nearest to perfection of any saccharometer or hydror
maev that bas yet been published.

. The rapid advances which chemistry has made in
qhe Iast forty years, and the use of aocurately.con-
structed thermometers and hydrometers, have been
the means of introdueing a regular gystem in brewing,
which has shewn that the process is'a science, de-
pending for its success upon certain and invariable
principles, and that it is not a mere mechanical ope-
ration, performable by any mewial and illiterate per-
son whom i may be convenient to employ in it.
And it is, in congequence, beginning to rank as high
among the arts and scientific manufactures, as the
enormous duties which it pays emxtles it to do among
the revenues of the kingdom.

- Much clamour bas been raised against the sup-
posed monopoly of the great capitalists in the coneern,
and it has been charged against them, that possessing
sach monopoly, they compel their customers to pur-

chase, at an extravagant price, any trashthat they may.
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- think fit to supply them with. I pass by the ridicelous

and unnatural supposition, that a brewer who has any
regard for his reputation will purposely make a bad
article, or, if he could be so blind to his own interest,
that he could force persons to drink what they dis.

, like, and at an unreasonable price, and shall tell the

persons so ready to advance such charges, that it is
only in London, and within a certain distance of it,
that the public brewers exist in any number-—that in
1807, the eommeon brewers throughout the kingdom,
and including London, did not exceed fourteem
hundred—whilst the brewing publicans amounted to
the amazing number of nearly twenty-four thousand,
very few of whom were in London.

The chief part of the supply therefore, of the king.
dom, is not produced by the common brewers, but. by
victuallers brewing their own beer ; hence, the un-

_ fairness of the charge of monopoly—and if it be ad-

mitted that brewing is a science, requiring chemical
and mathematical knowledge, it will not be denied, I
think, that the reputable public brewers are more
likely to possess the necessary qualifications for oon-
dueting the process fairly and successfully, than per-
sons who are generally uneducated, and from their
habits of life, unequal toanyapphcatxon to scientific
pursuits.

With such persons, brewing must be whdly a matter
of chance, in which success, when it happens, is bla-
zoned forth in high colours, and disappointment (which
if they were candid they would confess they most
commonly experience,) is strictly concealed from their
customers. :
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In'situations where there are no large brewhouses,
the importance of the contern’in. a' comimercial point
of . view, is litdle known or thought of. ‘The vast
capitals employed in. buildings, in utensils, in ma-
chinery, in casks, in stock, and in book debts*, ren-
der a London brewery a pursuit of the first conse-
quence ; and if to this we add the enormous.sums
which it pays to the Excise directly and indirectly,
it may be safely asserted, that no commertcial under-
taking is of more value to the Govemment and to the
sevenue, than the brewery. . -

In proof of this, the twelve prmclpal porber, a.nd the
dix first ale brewers in London, in the year ending
5th July, 1823, paid to the Excise for direct duties on
strong beer only, the almost incredible sum-. of
£706,088, .17s. 8d. exclusive of the direct duties-on
. table beer; and on malt and hops, which of course the
brewer also pays, though indirectly, in the purchase of
those commodities, and which amount to as much
more, making altogether the immense sum of a million
and a half of money, paid to the revenue by eighte'en
houses only, a fact unparralled I presume, in any
other ‘business or country in the world.

A speculation of such magnitude necessarily re-
quires considerable property to enable persons to em-
bark in it, and property usually gives influence and
power to its possessors, which may sometimes, ' per-

* 1 purposely omit publlc houses, whlch form no part of the
essential capital of a brewery ; if a brewer possesses a large for-
tune, it is of course more advantageous to him, to invest a part of
it in the purchase of publie houses, than in buying land or keeping
it in the funds.,
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haps, be injudiciously used. The aspersions, there-
fore, which have been cast upon the brewery, ought, if
there be any foundation for them, to attach to the indi-
viduals who have occasioned them, and not to the con-
cern in general.

The best. work on brewing and malting which
has-appeared, is unquestionably the Scotch Report,
which was ordered by the House of Commons to be
printed 6th June, 1806, and was occasioned by the
following circumstances.

An opinion having been long entertained that Scotch
ba.rley and bigg were very inferior compared with
English barley for the purposes of brewing and distil-
ling, the duties charged on beer and ¢6n spirits made in
Scotland, were considerably less than on the same
articles manufactured in England. The late imprave-
ments in the agriculture of North Britain, and in con-
sequence, in the quality of the grain produced, ex-
cited the English distillers to complain to the Lords  of
the Treasury “ that they were undersold in their own
market (London) by their competitors in Sé¢otland,”
and that ¢ the necessity of such a distinction in the
duties no longer existed.” Considerable debate having
thus arisen on the question, and the Scotch distillers
continuing to insist on the great inferiority of their
own grain, it appeared to the Government that a de-
cision between the two parties would be more justly
formed by a scientific investigation of the relative qua-_
lities of the several sorts of grain in question. And
for this purpose three gentlemen of distinguished abi-
lities, vz., Dr. Hope, Professor of chemistry, Dr.
Coventry, Professor of agriculture in the University of
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Edinburgh, and Dr. Thomson, Lecturer in chemistry
in that city, were selected and recommended by the
Board of Excise in Scotland, to the Lords of the
Treasury in London, to make the researches..

The length of time which was necessarily occupied
in the numerous experiments, together with the labo-
rious attention .paid to the minutest points under all
the constantly-recurring variations in-processes of such
intricacy, by men so eminently qualified to form right
conclusions from all the incidents, render their report
of their experiments highly valuable to all who are
interested in such inquiries.

Dr. Thomson has since written an article on brew-
ing for the Supplement to the * Encyclopedia Britan-
nica,” and there is a good article on the subject in
Dr. Brewster’s ¢ Edinburgh Encyclopedia.”

To you as the Patrons of the Arts, Manufactures,
and Commerce, of these Kingdoms, I take the liberty
of dedicating the follawing pages on a subject so con-
sonant to the object of your excellent Society, express-
ing my hope that my humble attempt to excite atten-
tion to its importance, may not be altogether ineffec-
tual, and soliciting your indulgence to its defects.

I have the honour to be, v
With the most profound respect,
My Lords and Gentlemen,
Your most obedient humble Servant,
J. H. Baversrock.

Newport, Monmouthshire,
25th Nov, 1823.
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INTRODUCTION.

James Baverstock. the writer of the follow-
ing pamphlets, was born at Alton, in Hampshire,
on-the 10th of June, 1741.

In the year 1763, he joined his father at
Alton, who was at that time engaged in the
brewery there, and who shortly after bullt the
brewhouse in Turk Street.

Having met with Combrune’s « Theeory -and
Practice of Brewing,” published in 1762, he
purchased a thermometer which -he was-foreed
to onceéal and:to use by stealth, his father ob-
jecting vehemently to such « expenmental '
innevations.”

About the year 1768, he procured an hydro-
meter from Mr. Benjamin Martin of Fleet .
Street, who had advertised it as * useful in dis-
covering the strength of beer, ale, wine and
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worts,” and in January, 1770, he put into the
hands of that gentleman a manuscript contain-
ing the particulars of some experiments which
he had made with it: but although Martin was
~ the constructor, and, I believe, the inventor of
the instrument, and had advertised it as before-
mentiomedt, he coudd not be prevasled on to bolleve
thal it cowld ever be introduced injo the brewery
with any effect ; for having made his ‘experi-
ments on different sorts of -begrs instead of on
unfermented worts, he found himself so be-
wildered and in'such a labyrinth, that he had

abandoned the pursuit, ard did not, pel‘hnpa,
choose t0 admit his error. .- .

Unsutcessful with Mr. Martin, our Anthm
afterwards’ procuréd -an introduction to Mr,
Whitbread, the founder of the celebeated
brewery in Chiswell Street, who treated the
matter as lightly as Martin had done, observing
that he had got a large and suceessful trade
without ever having used such an instrument,
and he put-an end to the confererice by saying,
“ go hoime, young man, attend to yoiir business

1
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‘“and do not engage in such visionary pur-,
suits.” ‘ .
Independently, therefore, of the prejudice
of custom, which of itself generally operates
against the introduction of any scientific im-
provement, the hydrometer had to comtend
with the most powerful obstacles ; its use in the
brewery being at that time denied by the in-
ventor of the instrument, and treated as a chi-
merical theory by the principal brewer in Lon-
don: but that it has successfully overcome all
opposition since the first publication of the
¢ Hydrometrical Observations” is proved by its
being more or less used at the present day in
moeat of the breweries in the kingdom ; while
this fact affords indisputable testimony infavour
of our Auther’s judgment in this particular,
and of his scientific and practical knowledge in
the art of brewing *. -

It was netural, however that such impedi-

* Bince this edition has been preparing for the press, the
legislature has passed an act, by which it appears that it is in
contemplation to charge the duty on beer according to the
spedific gravity of the worts. ' :
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.ments should be discouraging to him, and he

had made up his mind to * return home” and
to content himself with using the instrumernt in
his' daily practice-in his own brewery, his ex-
periments having convinced him of its immense
value, too clearly to permit him to abandon it.
Cliance, however, introduced him to ' Mr.
Thrale, thén a highly. eminent brewer in, and
M.P., .for Southwark. - C e

This gentleman' duly appreciating the value
of the subject, entered into it with all the
warmth it desérved, and signed the following
declaration in the manuscript before alluded to,
as  having been shéwn to Mr. Martin, expressive
of his opinion of the utility of the instrument :

« Understanding .by Mr. Baverstock that:
¢ Mr. Martin has objected that the mean value:
« of two worts is not ascertainable by the 'use’
« of figures, to sich a degree of accuracy and
« precision, as is requisite to make the hydro-
« meter useful to the brewer ; Mr. Baverstock'
¢ has this morning in my presence made some
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" ¢ trials of the instrument on’ different worts,
« each of which discovered- such a different
- ¢ density as was to be expected according to

«¢'the various rashes ; and on mixing two equal

' quantities of ‘worts, the hydrometer disco-
¢ vered to a digit, the exact density which the
« medium value of the two amounted to by the

" «-uge of figures: And I furthermore give it as
" ¢¢my opinion, that the hydrometer is an instra-
<'ment of great use to the brewer in various

~'¢¢ parts of his business.
o «“ H. THRALE.

“ Southwark,

"« ad Feb. 17T70.*

During his intercourse with Mr. Thrale our
author frequently met the celebrated Dr. S.
Johnson, who sometimes was present at their
“éxperiments, on which occasions he always ex-
pressed himself highly gratified' and' pleased
therewith, as tending to render that a scientific
and philosophical pursuit, which had hitherto
been’ considered a' mere practical operation,
requiring neither superior skill nor judgment.
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" . Notwithstanding the numerous éngagements
which his parliamentary duties as representa«
tive of Southwark must necessarily havé occax [’
sioned him, Mr. Thrale appears-to have closely
supetintended the opetations in his bl'eiwhome,'“"'v
and to have attended, minutely, to the making
up his lengths himself'; consequently. hls opi«
nion and his reception of, were the. wmore .-
flattering to, our Author, with whom he comn-
tinued to correspond, and to whom he presented
an hydrometer which he directed: Martm to
make in silver, for the purpose *. '

. In 1778 the subject of this miemoir formed a
connexion with Mr. John Dowden, at Alton,
under the firm of Baverstock and Dowdén,
which continued until the year 1786, when he
left Alton for Windsor, having entered into an
engagement with Messrs. Jolin and Blchqrd
Ramsbottom of that place.

Here he had the management df the brewmg
department of a trade, which consisted at that
- time of no more than about 11,000 barrels pe¥
* Some of Mr. Thrale’s letters are inserted in the Appendis,
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anium, but which increased annually until
1801, when he left it, and when it had reached
to upwards of 30,000 barrels.

About the year 1796, the Windsor Brewery
began to send ale to London, where it soon ac-
quired a celebrity equal to their utmost expec-
tations, and which has continued unabated
during a period of seven-and-twenty years ®.

* Mr. Emly a late scientific and judicious brewer at Salis-
bury, in a letter which he published in 1807, containing
answers to some questions put to him by the collector of ex-

cise, relative to the different methods of malting, writes thus

of the Windsor ale.

“ But as speaking of our own article might have the ap-
¢ pearance of egotism, I shall mention the Windsor ale, an
¢ article well known in London. This ale was introduced,
“ and is still brewed, according to the practice of Mr. Baver-
“ stock, now of Alton, who is highly and very justly cele-
“ brated .as a practical brewer. That gentleman has more
¢ than once told me, in speaking of the ¢ Ware’ practice” (of
malting,)  that he could find o malts from any other parts
« of the kingdom, that so well answered his purpose. Mr.
“ Baverstoek is in several instances a competitor with us in
“ trade ; but I have no hesitation in acknowledging that-I
¢ have never yet seen malt-liquor from any house in the king-
“ dom, which has discovered more evident marks of science
% in its manafacture, or that has exceeded the best Windsor.
“ ale in flavour and {ransparency.’

be
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‘In 1785 he published his « Hydrometrical
Observations and Experiments in the Brewery,”
and dedicated it to the Society of Arts. Upon
which occasion he received the following letter
from their Secretary, Dr. Samuel More.

o Adelphi, May 19th, 1785

Dear Sir;

T had the pleasure of laying before the Society for the en-
couragement of Arts, Manufactures and Commerce, at the
meeting last night, your Treatise entitled “ Hydrometrical
Observations and Experiments in the Brewery ;” and to-read )
to them your polite dedication. '

A Work calculated to improve so capital a branch of busi-
ness as the brewery could not fail of meeting with the appro-
bation of the Society; and I am directed to return you their

_thanks for this instance of your regard, and to assure you
that the copy of the work which you have been pleased to
present to them, is directed to be carefully preserved.

I have the honour of subscribing myself,

Sir,
Your most obedient, and most humble servant, -«
‘ -Sam. Moze,
Mr. Baverstock. ' Secretary.

S\
- 'This little treatise, which is, in fact, the

manuscript which was shewn to Martin fifteen
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years_before, was no sooner published than the
writer of it had a host of correspondents,
chiefly brewers, with some West India planters,
all seeking farther. information on the subject;
the letters of some of these are printed in the
Appendix. '

In 1801 the term of his partnership at Windsor
having expired, he returned to Alton and re-
sumed his brewery there, which he had leased
to Mrs. Dowden, the widow of his former
partner, and leaving his eldest son Thomas to
succeed him .in the firm of Ramsbottoms and
Baverstock, at Windsor. In 1807 he printed
the ¢ Short Address to the Public on the Preju-
dices against the Brewery,” which was distri-
buted among his friends and customers, but
not before published for sale.

In 1808 he wrote the letters in Cobbetts
"Register, which produced a very able reply
from a gentleman at Malton, who signed him-
self Canpipus, and a short controversial cor-
respondence ensued which ended in Candidus’s
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communicating his own practice to owr author
seeking his advice and instruction *.

In 1811 he published his “ Observations on
the Prejudices against the Brewery,” and in
1818; « Observations on the State of the
Brewery, and on: the Saccharine Quality of
Malt.” This last was written expressly for,
and printed in the fourth number of Mr. Valpy's
valuable work “the Pamphleteer,” and was the |
last of his publications.

He married in 1769, Jane, the daughter (and
heir of her mother, the first wife,) of the Rev.
John Hinton, who during fifty-eight years, was
Rector of Chawton, near Alton, by whom he
‘had a numerous family, and lie died in the
seventy-fifth year of his age, at Southampton,
whither he had retired from business for the
benefit of his health, only a few months, on
86th December, 1815, leaving his .wife and

* All the letters of this gentleman are now in my posess-
sion, but I do not conceive myself at liberty to publish them
ngt having asked hie permission to do so.
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three enly of his children surviving him; of

- whom Thomas, the eldest died at Windsor in

the following May, whereupon his youngest
and only surviving son, James Hinton, the
writer of this memoir, left Alton and succeeded
his brother in his partnership at Windsor.

- Tt is not the wish of the writer to trouble the
reader with a recital of all the difficulties which
he has had to contend with since his father’s
'death. But he trusts that it may not be thought
altogether unnecessary for him to state that an
extent in aid was very unfairly obtained againts
his father’s estate, at the instance of a banking
firmin London, in less than a fortnight after he
was buried, and that the Alton Brewery was in

~ consequence sold at a great loss in the October

following, to a gentleman who having got pos-
session of it, retained it for three years without -
completing the purchase, whilst the vendors

- were endeavouring to clear up some trifling de-

fects in tﬁe title.. Thatin October 1819, having
obtained the command of a considerable sum
of . money, by compromising some law-suits in
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whieh his mother had engaged for the recovery
of -some very extensive estates in Hampshire
and other counties, to which she was heiresa,
he. unfortunately withdrew himself from his
partnership at Windsor and returned to Alton
in the. fond hope of being ahle to accomplish
the settlement of his father’s affairs, ,and_vdyn-
tarily took upon himself all the incumbrances
in which they were involved by the pracess be~
_fore alluded to. He was, however, unfortu-
nately disappointed; the undertaking proved
too great for his means, and he failed in the
attempt. - ,

He hopes that he may be excused for this dlo
gression, but as the events are extensively
known, his total silence on the subject might
create surprise in some, and suspicion, perbaps,
~ in others, who do not know him, that the ciz-
cumstances could not be satisfactorily explained.

Having, since his father’s ‘death, been re-
peatedly asked for the Hydremetrical Observa-
tions, which have now been many years out of
print,.he has for some time past had it in gony
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templation to collect all the pamphlets and to.
print them in one volume, together with such
mamuscripts as he has found among his father’s
papers as relate to the brewery, and as may, ac-
oording to his humble judgment, be interesting
to the public, either professionally or otherwise.

With this view he has added some paperson
malting, onspecific gravities, and on the various
kinds of hydrometers and saccharometers now
in’ use, which are partly collected from his
father’s manuscripts, and partly original, and hi
flatters himself that they may be found to con-
tain some matters not altogether unworthy
notice. |
" He has carefully revised every sheet as it
came from the press, and has occasionally ad-
ded such notes as appeared to him to be re-
quired by the alteration of circumstances,
which a period of nearly fifty years has neces-
sarily occasioned.

In conclusion, he desires to add that respect
to the memory of an honoured Parent is his
principal motive for republishing his several
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tracts on a subject in which he had placed his
whole delight, and in which he was constantly
and actively engaged for more than half a
. The Hydrometrical Observations are favours
ably reviewed in the « Critical Review” of 1785, -
and they ave quoted in the « Edinburgh Ency-
clopedia” article ** Brewing,” and by Dr. Shan-
non in his . Practical Treatise.” Mr. Acctum
also in a little work published in 1820, entitled
+¢' A Treatise on the Art of Brewing,” quotes
from the * Observations” in the ¢ Pamphleteer.”
' : J. H. B.
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Tuar my Father was the first person whe
used the hydrometer in the brewery, I have no
doubt. Hetells us in the year 1783, in the
proface to the Hydrometrical Qbservations and
Experiments, that he had then constantly used
an ipstrument of this description for sizleen
&ears, and the declaration of Mr. Thrale before

noticed is dated 2d Feb. 1770, and the manu-
~ script which my Father put into the hands of
Martin in that year, contains some preliminary
observations on the thermometer, which con-
clude thus: ¢ what follows, relates to another
« instrument called the hydrometer, which was
“ invented by Mr. B. Martin of Fleet-Street, for
* the service of the distillery, but whick I have
 “ never yet heard has been applied to any use in
“ the brewery.  The ensuing evamples will shew
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s whether this is practicable or not.” Then fol-
low the hydrometrical experiments. This was
~ written in 1769; Mr. Richardson did not pub-
lish his saccharometer until the year 1784, and
in his treatise on the « Application and Use of
the Saccharometer,” he intimates that the only
attempt which had been made to introduce an
hydrostatical instrument into the brewery up
to that time, was that by Martin, with his hy-
drometer. That Martin himself did not succeed
we have already seen in the relation of what
passed between him and my Father in Jonuary
1776. I will now quote what Mr. Richardson
says of his communication with Martin, on the
same subject; and if Mr. R. is correct in say-
ing: that there was no other attempt to intro-
duce an hydrostatical apparatus into the brew-
ery, then it follows, I think, that Martin’s was
the first instrument that was used in the brewery, _
-and that my Father was the first person who
discovered the mode of applymg it; I quote
Mr. Richardson’s words :

“ The only attempt, or sather profession to
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« ascertain the strength of malt-liquors, within
« my knowledge, was that of a late celebrated
« philosopher, who, on publishing an hydro-
« meter for assaying spirituous liquors, roundly
~ « asserted in his treatise on that subject, that
“ it was useful in dlscovermg the strength of
* domestic liquors, such as beer, ale, punch, 4.
* ¢ gc. (see Martin’s Treatise on the Hydrometer.)
~ « These are his words to the best of my recol-
< lection, as I quote by memory. Unfortu-
“ nately, however, for the credit of his asser-
“ tion, after I had tried various sorts of malt-
« liquor by it, and found their specific gravities
“ equally various and disproportioned to their
« @vident though undefined strength, I applied
““to him for information on' the method. of
- nsing his instrument, in order to attain these
¢« ends, when he ingenuously signed his recan-
« tation in reply, by acknowledging that he
 knew ?f no instrument which would discover
« the strength of malt-liquors.” (See Richard-
son’s ¢ Philosophical Principle of the Science
of Brewing,” p. 117.)
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I wish Mr.R. had given us the date of this
conversation with Martin, we should then have
~ kmown which of.the two, my Father or Mr.
Richardson first conferred with that gentleman.

‘I have shewn by authentic datés, that my
 father used the hydrometer sixteen years before
Mr. Richardson published his sacchdarometeér 3
and that its use was unknown to the London
brewers until my Father communicated it ‘to
Mr. Thrale, is, I think, quite clear, and amply
‘proved by the reception he met with from
Martin, from Mr. Whitbread, and by Mr.
Thrale’s declaration and letters.
' . J.H. B, -

See also Sect. III. of < Observations on the
Prejudices against the Brewery.” p.65. - -
. . . . . \ .

LA
o
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HYDROMETRICAL

OBSERVATIONS AND EXPERIMENTS

IN THE BREWERY.






TO

_ THE SOCIETY FOR THE ENCOURAGEMENT OF ARTS
MANUFACTURES, AND COMMERCE, LONDON.

My Lorps AND GENTLEMEN,

- HumBLy conceiving that the purport of the
following sheets will be found to coincide with
the views of your most respectable and lauda-
ble Institution; I beg leave, with all due de-
ference, to inscribe them to the Society. .

Notwithstanding the principal part of this
work consists of examples, taken from actual
practice in the brewery, it is presumed that
the utility of hydrostatics, in contributing to
the improvement of the arts and trades depen-
dent on liquid extracts, is not confined to that
branch ; but that some hints may be hence de-
rived, which may prove worthy the attention
aJso of the malt-distiller and vinegar-maker.

Each of these respective employs being en-
gaged in different processes on corn, hereby a
relation is produced between the present sub-
ject and the important concern of agriculture.
For by hydrosta,tlcs may be ascertained, to the
utmost degree of precision and certainty, the

value of every kind of grain; and hence the
B
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exact superiority or inferiority between any
corn of like species, the produce of different
climates. Thus, we may be taught, how far
the barley of Siberia exceeds in value the same
kind of corn produced in England; or, in what
degree the barley of one county in England is
preferable to the same produce in any other
county. Other examinations will, probably,
tend to afford the like information respecting
the intrinsic worth of different kinds of; wheat,:
and the inquiries, in all the above cases, may be
extended to the most useful instruction, by ascer-
taining the exact effects of different. modes of
husbandry, ‘on both the grams here mentioned.
The business of sweets is, no less than the
occupations dependent on corn, likely to be
very materially benefited by the application of
a hydrometer; as is attempted to be shewn in

- the following publication, in a sectlon appro-
' _prlated to that particular intent.

Submitting the whole to the perusal and at-
tention of the Society, I am, with the greatest
respect,

My Lords and Gentlemen,
Your most obedient and
very humble Servant,

J. BAVERs'rocx.
AvtoN, HanTs, May 9, 1785.

-




PREFACE.

Tue Author of the following Treatise having
now* used an hydrometer, during upwards of
sixteen years, so constantly, as on no one oc-
casion in all that time to vend a single cask of
beer, without having previously ascertained the
specific gravity of the worts, and brought them
to a standard proportioned to the price of the
beer, or to some standard determined on by
considerations, varying with the yearly pro-
duce and price of the materials; it is presumed
that it will not prove unacceptable to those
who may be interested or engaged in the
brewery, that the result of his observations
should at length be made known.

He has the greatest reason to believe that
he can render the information afforded by this
instrument exceedingly useful to those who are
employed in that business. It may not, there-
- fore, be improper to ass1gn the causes Why it
was not published sooner.

* Written in the year 1785.
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So long ago as in January, 1770, he put in
the hands of the late Mr. B. Martin, a manu-
script, containing some observations and par-
ticulars of experiments, derived from the use
of an hydrometer, which, about fifteen months
before that time, had been purchased at his
shop; which circumstance, indeed, led the
author to consult him the first. “When, not-
withstanding what he had himself asserted in
his Treatise, given with the instrument to the
purchasers thereof, namely, ¢ that it was use-
ful in the discovery of the strength of beer,
ale, wine, and worts,” he was not, by any en-
deavours, to be prevailed on to acknowledge
that such an instrument could, by any device
or contrivance, be rendered of service to the
brewery.

The fact was, that Mr. Martin had contnved
this instrument for the service of the distillery
only; and, so far as he had any conception of
its application to the brewery, had tried his
hydrometer in various kinds of beer and ale,
instead of (as he should have done) in worts
just boiled, and previous to fermentation: and
the specific gravities of such beers and ales
depending, in some measure, on the degree of
their fermentation, and on their casual state of
ripeness and clearness, at the times when these
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experunents happened to be made, and not al-
together on any other circumstances, he found
himself so bewildered, that he gave the matter
up. ‘
His surprise, however, appeared to be very
great, when he was first told the actual and
very material differences in the gravities of a
first, a second, and a third wort; a matter on
which he seemed to have never once made any
trials, notwithstariding he was the constructor
of an instrument sufficiently capable of de-
ciding thereon. -

Unsuceessful with this gentleman, the author
introduced himself to a late very eminent
brewer*; who entered very warmly into the
snbject and was so kind as to sign a declara-
tion in the manuscnpt before-mentioned, ex-
pressive of his opimion of the utility of the
instrument to the brewery . |

It would be tedious and uminteresting, to
relate all the means which were used to prevail
on this gentleman also to neglect the use of
the instrument; suffice it to say, that they
were of such a kind, that the author scorned
to give himself the trouble to endeavour to

* Mr. Thrale. o
+ See ‘the Declaration, signed by Mr. Thrale, in the
Introduction.
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counteract them. Some of the' hydrometers
intended for him proved very defective: and
thus the author was induced to decline all
thoughts of making the matter public at that
time ; contenting himself with applying the in-
strument daily in his own practice, and finding,
from every succeeding year’s experience, still
additional proofs of its extreme usefulness, as
well in respect to profit by the just directions
it has afforded in the purchasing of malt'and
barley, as also by its acting as the index to
the process of brewing, in shewing the different

effects of varying heats and operations. . .’

It will, undoubtedly, be suspected and said,
that the cause why the gentleman aboveé
alluded to, or the people he employed, rejected
the instrument in question, might be, the total
incompetency of Martin’s hydrometer in prin-
ciple, rather than merely to the inaccuracy or
defectiveness of the workmanship. -

It is readily granted, that much better instru-
ments have been made, ‘since that time, by
Quin and others. ' But this superiority consists
only in the workmanship, and in the strength
of the instruments. The form* of each'kind

* It is-to be noted, that we are here speaking of hydro-
meters. - The hydrostatical balance differs from such in
form: although not, in respect to fluids, in application.
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of them is the same; nor is there any distinc:

tion among them, provided they are equally °

well finished, save in the scale or sum of their
indications; of which we shall speak in an-
other place. Martin’s hydrometer ever was,

it may be asserted from long experience, as.

capable of perfection as any other; and it ap-
pears to be self-evident, that any instrument

which serves to shew the comparative specific -

gravity which one wort bears to another, with
the precise, or very nearly the precise superiority
of each such wort to water, in different situa-

* tions, (whether such an instrument may or may

not be sufficiently nice to satisfy the inquiries
of philosophy,) may be, and is, so great are
the differences between. the worts, fully com-
petent to the practical purposes and pursuits
- of the brewery ; in which, a small variation, as
far as five, or even more, in a thousand, can
never be an object worth notice.

"It has been already observed, that the hydro-
meter acts as the index to the process of brew-
ing, by shewing the different effects of varying
heats and operations: It is not hereby meant
that the hydrometer will inform the brewer
whether his process is just, to the obtaining
transparency, proper flavour, and the preserva-
tive principles; which, abstracted from more
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immediate views of profit, are the properties
mostly to be wished for in beer. But only that
" the hydrometer indicates to the brewer the
precise quantity of valuable matter, obtained
from any given quantity of malt.

- If, therefore, the brewer could by any con-
trivance, such as the taking unusual care and
pains in the mixing a certain parcel of malt to
the amount of his consumption during several
distinct brewings, make the whole exactly similar
in quality ; whatever difference then appeared,in
the total amount of the specific gravity of the
worts of each such brewing, must be imputed to
a difference in the heats of the water applied
in the respective mashes, or to some other varia«
tions in the process. And, thus, by the hydro-
" meter is discovered a rule for establishing the
best process, to the obtaining the greatest pos-
sible quantity of valuable matter, from any cer-
tain number of quarters of malt.

The other properties of early transparency,
similarity of flavour, and due preservation, are
- to be obtained by proper regulations of the

heats of the water used in the respective mashes,
and of the heat of the worts wmder the action
of fermentation. All which heats rest on the
brewer’s judgment; being obtainable to the
utmost degree of exactness and precision, by
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the use of another and better known instrument,
the thermometer.

- But te return to the hydrometen If the
comstant usé of this instrument were to become
universal in the brewery, the event would be,
the distinguishing which farmer produces the
best barley, and which maltster sells the best
malt. The real value of which, or the precise
difference between different lots or parcels of
them, may, by an hydrostatical apparatus, be
discovered to such exactness, as to a five-hun-
dredth part of the whole, if such exactness should
be required. The author has frequently found
such differences as from five to ten, and fifteen
per cent., in the goodness of malt made from
barley, even of the same season; and a still
greater disproportion, so much as twenty and
twenty-five per cent. in maltsmade from barleys
the produce of different years; which is surely
such important information, afforded by this in-
strument, as of itself to prove the extreme utility
" derivable from the continued application of it.
And, if this information were to become general,
it could be injurious only to such farmers as
may be negligent, and to such maltsters asmay
. be s0 unjust as to injure the quality’ of their
malt, in their endeavours to obtain an unreason-
able increase of quantity.
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The author has only to observe farther, on
the following sheets, that they are intended
chleﬂy for the use and-assistance of such per-
sons in the brewery, as may not yet have seen,
or, perhaps, ever heard, that there is such an
instrument as the hydrometer. This view, or
intention, will account for his being more par-
ticular, on some occasions, than may by others.
be thought necessary or proper. But-the majo-
rity. of readers will, he trusts, make allowances
for that particularity, which can have no other
object than their information and service *. .

* It can not be too strongly impressed on the mind of
the reader, that this was written ih the years 1784-5, be-
fore the use of an hydrostatical instrument was known in
the brewery.—J. H. B.

[ e I R e -
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HYDROMETRICAL OBSERVATIONS

AND

EXPERIMENTS IN THE BREWERY.

SectioNn I. On the Hydromster and the Hy-
drostatical Balance.

Tue Hydrometer is an instrument adapted tq
ascertain the specific gravity of all fluids, from
the most dense solutions, down to common
water, and from water to alcohol, or the highest
rectified spirit. And as the weight of some
fluids, and the lightness of others, are, generally
speaking, the most decisive proofs of their
respective values; it follows, that a judicions use
and application of this instrument must he of
very great service to all those who are inte-
rested in forming and vending liquid extracts,
of whatever denominations.

In many paris of the process of brewing, the
hydrometer will be found to be such a guide,
as to merit the most earnest attention. And,
indeed, although the operator should proceed
in the inost rational method hitherto knowa or
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practised, and regulate his heats by the direc-
tion of a thermometer, yet he cannot have the
satisfaction of knowing what quantity of valu-
able or fermentable matter he has obtained, but
by means of this other, most useful, instrument.

But the hydrometer is not intended to answer
the purposes of gratifying curiosity only. A
few examples of real experiments will serve to
evince that the instrument is applicable to some
other, and more important, ends in the brewery,
as well in regard to actual profit, as to the
credit and reputation of the art, by the assist-
ance which it affords towards reducing the prac-
tice to rules, formed on sure and smentlﬁc '
principles.

Before we proceed to give these examples,
'it may not be improper to take some notice
ofanother instrument, serving to determine the
weight, or specific gravity, of fluids, called the
'Hydrostatlcal Balance, which, it must be ‘ac-
knowledged, is, in its application, as effectual
for the purpose it was intended to serve, as any
other contrivance of the kind is or can be,
notwithstanding hydrometers are of later inven-
tlon

But the apparatus of the hydrostatical ba-
lance is so complicated and troublesome, and
so much time is required to make an observa-
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tion with it, that these considerations are suffi-
cient to determine the preference in favour of
the hydrometer; which is remarkably conve-
nient, and expeditious in its application, and
as well adapted to ascertain the gravities of
different fluids, although not at all suited to find
those of coins and other solids, as is the ba-
lance *.

These remarks being premised, we now pro-
ceed to shew, experimentally, the use and ap-
plication of the instrument.

Secrion 1L Application of the Hydrometer in
‘ examining different Waters.

IN making observations on the gravity of
liquors, due xegard. must ‘be had to the heat of
" the subject. '

If the liquor be either very hot, or very
- cold, a difference will ‘'be found, accordingly,

* Mr. Bate, an eminent philosophical instrument maker
in the Poultry, now constructs an instrument, which he calls,
aGravimeter, and which is in form similar to the hydrome-
ter. Mr. Bate finishes these instruments with such great
nicety, that, for taking the specific gravity of fluids, lighter
than water, as also of coins and other small solids, not
exceeding 300 grains in weight, they are extremely sen-
sible, and nearly as useful as expensive balances.—J.H. B.

C
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in the weight, of the very same fluid. For this
reason it; is; requisite- that we should have a
standard. of heat for all our experiments. The
most prqper, for the purpose appears to be a
temperate warmth, or the point. 55 degrees on
Kahrenheit’s thermometer. If the liguor ex-
‘ceeds this degree in heat, the grayity. of: it; will
be lessened ; and, on the contrary, if the liquor
he, colder. than. 55; degrees, its. w;elght will be
proportionahly.inereaseds

We will begin with water; a.subject of: no
small importance to the brewer; whom it be-
hoves to be well acquainted with that which
he uses, and«to choose such as is soft and thin ;
properties Whlch are indicated by its lightness.

T&ms thejar®, mtended fox the nge of. the

. Thls Jax is an appendage to the mstrument, and deh-
vered with it from the maker. It is usually of glass, or tin.
But the brewer, who uses ‘an hydrometer constantly, wnll
find it hecessary to have thret.of,them, and they. will be
more convenient, as being more stout, if made of copper.
Tin is much more ligble to be bruised, and cannot perhaps

'..bp, kept sq_securely soldered -as -copper, which:is a consi« -

‘deration of great consequence, seeing that there is almost
daily occasion to immerse these jars in. water, for the mope
expeditiously bringing the worts to an examinable tempers
ature. And, unless the jars are perfectly close, the watar.
might, in some-degree, communicate with the wort, to the

destruction of the accuracy of the observation,
’ ¥
»
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hyddoires; we filled'it néaHy to the top;, Wil
clean’ rdfi-witey, dfid puttihg: thé bulb of a
thernfBheter it tHe water, wi found' tHe tem-
paititiihe of it to be'4s" d%grees As'this was'
not' wardf’ éhodgh fbr 4" just experimiént,” we
dippéd'thé jar, abdiit thrée-fourths'of itd length,
imto’ sonmte” watér' which- was hotter, for a
 siintite;- ot unti} wé foutid; by the thermométer,
that' the' Heat™ of the subject was 55 degrees:
Habiify dbtiirled this' point, we proceeded to
put the instruftiént, with the water-weight
screwed’ on at' thé: bottom; intc tHe water,
our siubféct*. Thé’ value of this v&elght is'
to/'be estintdted as 1000. _
~ But! thé' watér' would* riot’ quite  support th&
instrinwent, while this weight was on ;' amd the
hydrertieter sunk-to the bottom:* We, theréfore,
took” the water-weight off; and, imr its' sféad,
screwed on the weight used for the examiration
of spirits; which weight, compared with the

* The msfrument hére spo'ken of is the original hydro-
méter of Mardin, thé” only‘otie thén mate'; ‘the ‘indications’
of whith maybe trafiflated into’ the language of Richard-
son's saccharometzr, with tolerable accuracy, by dividing
them (after havmg deducted the weight of the water,) by
207 This will be more “fully explained in the ) paper on the’ .
vafiou#’kifkls of ‘hydfometers ‘and ‘ sactharometers used in

the Brewery.—J. H. B,
, €2

}
i
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water-weight of 1000, may be estimated as
600 ; and, placing in the cup, at the top of the
instrument, several other weights, to the amount,
altogether, of 390 more; the stem of the hydro-
meter now sunk to eight of the divisions, which
are ten in number, marked on it. - Not content.
with its standing thus, as not bemg yet, per-
haps, perfectly assured of the truth of the actual
specific gravity of this water, by means of a
slight touch with a finger, on the top.of the
stem, we depressed the instrument four or five
divisions lower; but,on its re-ascendmg after the
removal of this pressure, it, in a few moments,.
settled at its first number of divisions, 8. The
sum of all these weights,. therefore, is as follows :

Proof-spirit weight - - - - - 600
Weightsinthe cup -. -. - - - 390
Divisions on the stem - - - - 8
Weight of rain-water as - - - 3‘.3_8.

In order to find how far rain-water is, in levity,
preferable to that which is used in our brew-
house, we filled the jar with some of this last;
and, concluding that this would be found. to be-
somewhat heavier, we took off the spirit-weight,
and put on the water-weight 1000. . Then
bringing this to the due temperature, or 55
degrees of heat, we placed the hydrometer in.
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it, and found the stem to stand at two of the

divisions, and that the weight' of the water from

our pump is .
Water weight - - - - - - - - 1000
Divisions on thestem - - - - - - 2

Weight of the brew-house water - - 1002-
By these two observations it appears that the

-water used in our brew-house is denser than

rain-water by .004, or 4 parts in- a- thousand ;
and accordingly we are hereby taught that
rain-water, if it was obtainable in a sufficient
quantity for our use, would be, in- thls propor-
tion, more beneficial.

The result of these two experiments suggests
to us, likewise, a conclusion, as highly proba-
ble, that the maker of the instrument, used on
the present oecasion, -purposely adjusted it to
sink to its due point, (viz.; & within the top of
the stem,) in"Thames or in New River water,
rather than in rain-water. In which intention
there .could be no impropriety ; seeing what
immense use is daily made of those two waters,
in' various chemical and commercial operations ;
and viewing, also, the impracticability of pro-
curing, with certainty, asufficient quantity of
rain-water for: any - such - purposes ; : whatever
desire there might be to use the one; in pre-
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ference to the ather. [f, thereforg, fhis com-
clusmn should be admitted, our ‘qbgwata,qp wall
stand thus ; oiz.:
Rain-water - - - - - 998
Thames, or New Rlver - - 1000
Water from brew-hqgse well - 1002

" Seomon IIL  Use of the Hydrometer in dis-
covering the value of Hops.
A

It has long been an important view, among
those who profess to brew on rational and sci-
entific principles, to find out a method of prov-
ing, to a certain degree of accuracy, the intrin-
si¢ value of the hops employed; and thereby
to distinguish, with all imaginable precision, the
smallest’ differences between hops of- different
samples or plantatlons, as well as between the
growth of even the same plantatlons, in differ-
ent years or seasons.

For this purpose, it has been recommended
to boil a certain weight of hops in a given
quantity of water; on the supposition that the
application of a thermometer to this infusion,
while it is boiling, will enable us to judge of
the quality of the hops, by the increased num-
ber of degrees to which the thermometer then
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rises, from the khown heat of boilhrg Water, or
212 ‘degrees. But this is, in our opinion, a
rule By no means sufficiently accurate. The
hydrometer may be dertainly brotight to ‘an-
swer the putpose much more effecthally.

The first attempts which we made én this:
subject, were directéd to the first extract or
wort; of which we endeavoured to find the
value, or speciffe gravity; previously to its guink
into the copper, {o bé boiled with thé allowtad:
quantity of hops. Could we have succeodtd
ini this endeavour, the addition, oreasioned by
any given quuntity of hops; would bé shewn by
the addiichial density oft boiled wort, comparet
with the- sdme wort while tat 'Antt ninifiixed!
with the hops; 4 Hue allowance beitig made for-
- the evapordtion durtrg the gction: of bbiling. -
But the difference between the first and last
- pants of thé sate wort, while frumiihg frot the
mash-fun to the umier-back we found to be
such, as to render it lmpractlcable to obtain a
just or equal sample of the whole ; which is riot
fo be doné, until such wort is reridered uniform
by somé more strong motion or agitation than
«that which can be occasioned by its merely
rurming down from the mash-tun to the under-
back. Nor do we think, from the frequent™
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trials we have made, that any dependence is to
be placed on the application.of the instrument
to the wort from the taps, or in the under-back,
even when the whole is down *.

‘We therefore determined to take another
method, and to try what would be the effect on
our instrument, occasioned by boiling a given
weight of hops in a given measure or quantity
of water. Accordingly, we protured a copper
pot, which was well tinned within, and provided
with a close cover, capable of .containing three
pints of water; into which vessel we put an ex-
act quart of water from our. pump, which we
placed on the fire until it became boiling. The
instant that it began to boil, we took it off,
and put into the water (still in our three-pint
measure) two ounces of the hops, the value of

* A much-valued friend of mine, who has studied the
subject with a degree of application surpassed by no one,
and whom I have no hesitation in pronouncing to be a
_ most scientific brewer, places great reliance on the samples
of his worts from his under-back: Every opinionof this
gentleran on the subject is of sterling value ; but, as far
as my own experience extends, I am compelled, though
with much reluctance, to differ from him on this point,
and to assent to the assertion, in the text, that no depend-
ance is to be placed on the application of the instrument tb
the worls from the taps.—J. H. B.
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which we wished to ascertain. When these
two ounces of hops were so fully saturated as
to be quite covered by the water, we again put
the whole on the fire, until it boiled. Then
fixing the cover on very closely, so that none
of the liquor could escape, we let it continue to
boil exactly ten minutes by a watch. As soon
as the boiling was thus finished, we strained

. the whole, through a fine hair sieve, into a clean
tin pan. Then taking a sufficient quantity to
fill the jar so high as to admit the whole length
-of the hydrometer, we proceeded to find the
specific gravity of this extract.

So soon as this, after standing a moderate
time in the jar, appeared somewhat.cool to the
finger, we applied the thermometer, and found
that our subject was at 64 degrees of heat.
We, therefore, placed the jar, about three-fourths
of its length, in'a vessel of cold water, from the
pump, until the contents were sunk in heat to
55 degrees; and now putting the instrument,
with the water-weight screwed on, into the de-
coction, and adding the two small weights mark-
ed 40, and 10, in the cup, we found the stem of
the hydrometer to fix at the fifth division.

The value of the hops, then, is thus disco-
vered :
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‘Wader-weight - -~ - -+~ 1000 :

- Weightintheoyp - - - - 40
Do. do. - < - - - - 10

+

Divisions‘'on the.stem - -~ - 6
B | 1055
Deduct weight of water - - 1002

. Value of the hops, or increased
density in the water occasion-
- edby the hops - « - - -~ 53

In order to prove the accuracy of the expeti-

meént, we repeated it. But in this thé nicest-

skill and care are absolutely necessary. If we
deviate, though in the smallest degree, in any
one part of the process, a difference will be

An enumeration of those, particulars whick
require great caution, will appear to be a res
peated description of the whole process. But
still, since the hydrometer camnot shew the
comparative value of one sample of hops to an-
other, with that degree of accuracy and preni-
sion which is necessary, unless great diligence:
and nicety are observed, whatever tends to di-
rect us im the performance of the experiment
cannot be unserviceable. - -

First, then, we must take care that the cop-
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per pot into -which the water-is put, be very
“elean; and that not the least portion of any
other fluid, or. matter, be joined to that water
which is iptended for the experiment.

Secondly, We must be particylarly exact in
the quantity of water and of hops ; taking great
care that the weight of the one, and the mea-
sure of the other, be precisely the same, for
qne and every subsequent experiment; and, to
this end, the measyre, weight, and scales should
be Pl‘@erved for, and used in, &is single pur-
pose.

. Thirdly,- We muyst diligently observe the wa-
ter; sa as to remove it from the fire at the first
moment that it boils, previausly to adding the
hops. For the action of boiling, by ¢xpelling
the air put of the water, renders this last so
much heavier in proportion ta the time it is suf-
fered tg hoil, that a difference would he found
in the density of the decoction, proportionable
to the ipcreased density of the water, before the
‘hops are added to it,

Fopsthly, Mugch the same reason may he as-
signed, for a diligent observation of the time
when the infusion first boils.

_ Fifthly, Not less is the necessity of confining
all the water, during the time allowed for the
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b0111ng, by putting the cover on very tlght, so -
that none can fly out at the top for, as we find
that simple water is ‘considerably hghter ‘than
our infusion, it follows, that the specific gravity
of this last will be in proportion to the greater
or less quantity of water; supposing the quality
and quantity of the hops to be the'same. ’

It may not be unnecessary to observe here,
that the quantity of any fluid, to serve for a
subject for the hydrometer, makes not the least
difference, as to the gravity of it; when it isin
the jar; provided there is sufficient to suspend
the ball, and cover the stem of the instrument.
The hydrometer being formed on such princi-
ples, that it is not the quantity of the liquor in
the jar, which-adds to or diminishes the appa-
rent specific gravity thereof—but the ‘more or

less dense quality of the subject ; which suffers
- the hydrometer to otcupy such a space only in
the liquor, as is proportioned to the density of
the fluid, when compared to the power given to,
the instrument by the proper and due addition
of weights in the cup, at the top of ‘the hydro-
meter..
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Section IV.  Use of the fofregoihg
Experiment:

Having given these directions for the per-
formance of our experiment on hops, we shall
now proceed to shew the use and application of
it; -and endeavour to convert it to such pur-
poses as, it is conceived, must be of great ser-
vice, in directing and informing the brewer what
quantity of hops, of a certain quality, (thus as-
certained,) will be sufficient to answer any re-
quired purpose.

Suppose. 1121b. of -these Lops, the value
whereof is as 53, to be, on due proof, a suffi-

 cient quantity to preserve a brewing or guyle
of beer, for a length of time suitable to the
. brewer’s demand and intentions.

It is required to know what quantity must be
used, in order to answer the same purpose, of
another growth .or parcel of hops, the value
whereof, subtracting the gravity of the water,
is as 56 ?

Rule. Multiply the value of the first sample,
53, by the number of pounds, 112, and divide
the product by the value of the other growth
or sample, 56.

-~ N - N -

L i e o R T e - MRt
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Work - - . . 53
112

108
. 588

56)5986(106 pounds

‘Thus we find, that 106 pounds of the hops of
this. last sample are equivalent in‘use to 113
pounds of the other.

Suppose, - on- the other hand, the value of
another sample should be no more than 48,
what quantity of that growth will be required
to answer the same purpose ?

Work' -+ - .- {lfg -as befére!
. ——" pounds.”

48)5936(128,66
113

176*
320
320

—

Answer 128,66, ot”say' 124 pounds of" this’
sample equivalent 'to 112 pounds”of the firét, or
to 106 pounds of the second sample.

I{ is presunied that'the use‘of these etperi-
menhts, and ‘the advantdges which nii‘gli’i:‘ "be ob-
tained from a-fréquency of “them, if made’ with'
due precision, and exactly minuted and ‘notéd,’

?
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must be obvious to every ome. Generally

speaking; an oppertunity might be obtained to
prove a sample of hops, ‘or to examine a choice
of samples, by- our instrument, previous to an
absolute purchase of them. In this casé, it
might happen, also, that an equal or higher
price might be demanded.far. the. lot, the value
of. which. we have found to be only 48, than
for the lot of the value, of 56.

But whatevyer prices may be fixed, the brewer
has hereby.an opportunity of ascertaining the
precise quantity, of unctuous (which is the pre-
servauve) matter, and of détermining aceord-
ingly on the, price, to. great. advantage It is
true,\therg_manother property in hops, of great
congsideration, which is wholly out of the reach
of any, instrament, and that is flavour ;. which
is still, howeyer, open to the usual mode.of
discrimination, and therefore what we assert is,
that if it.should be. found that our. sample 56

* is equivalent 4 flapour to the lot or sample 48,

—the former is, on the whole, preferable te the
latter, in the same proportion that five pounds
and twelve shillings are: prefera.ble to four.

- pounds and sixteen shillings. .

v4
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SECT!ON V. Use of the Hydxrometer in dis-
covering the Value of Worts, and in ascer-
taining the mean Specific Gravity of two
Worts. - -

TrusTiNG, therefore, that enough has been
said to prove the utility of the instrument, so
far as it may be applied to ascertain the in-
trinsic value of the two preceding subjects,
water and hops, we shall now proceed to
illustrate the uses of the hydrometer still far-
ther, by employing it to discover the specific

gravity, and thereby the strength and true.

value, of the different extracts, or worts.

In the country brewery, the length or quan-
tity of beer is, most usually, formed by two
worts for strong, and a third, or the last wort,
for small. In the London, and in some large
country breweries, this length, as it is termed,

is most commonly made by uniting the three

worts in one _fermenting guyle. The rules,
which we shall give for explaining the present
design, will be founded on examples taken from
the practice in both these instances.

We conclude that the copper, coolers, and

every other vessel and utensil, egaployeds during
any part of the process of brewing, are kept

S
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scrupulously clean. When the worts are duly
and sufficiently boiled with the hops, they are,
each in their turn, struck or drawn off from the
copper, and running through a hair-cloth, or
false bottom, they are thus strained from the
hops, and pass regularly into the'backs, there
to lie in order to cool, previous to fermentation.
The two worts, intended for one guyle of strong,
must, so long as they remain in the backs, be
kept separate and distinct from each other;
which is very easily accomplished, provided the
brew-house is constructed, and "the coolers are
fixed, pursuant to the modern convenient plan.
The worts having been so long in the coolers
as to sink to a fermentable heat, or nearly
thereto, we take the jars, appertaining to the
instrument, and dipping them in the coolers, in
such a gentle and careful manner as not t¢ -
move any part of the sediment from the bottom
thereof, we take out a sufficient quantity of
each wort as a sample, for the experiment ; and,
bringing each to our standard temperature, or
55 degrees of heat by Fahrenheit’s thermo-
meter, we apply the hydrometer, (with the
water-weight fixed on at the bottom,) and,
placing such a number of additional weights at
the top of our instrument, as each wort will

bear respectively, we -thereby discover the
D
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precise density of each. For instance, to prove
the first and strongest extract, or wort, we
severally place on the top of the instrument
the two weights marked 300 and 100; but,
finding that the density of the wort still keeps
the ball of the hydrometer suspended consi-
derably above the surface of the liguor, we
take off the weight 100, and in its stead place
- the weight 300. As this is not yet sufficient
to sink the instrument, we add the small weight
40, and to this the weight 30.. And the appli-
cation of this last causes the hydrometer to
sink to the bottom. We,therefore, remove the
weight 30, and place 20 in its stead. And
now the instrument, after moving gently up and
down, fixes, but without touching the bottom ;
and examining the stem, we find that five of
the divisions remain uncovered by the wort.

The sum of these weights, therefore, is as
follows :

Water-weight - - 1000
Welght at the top of the sem - . 300
Do. Do. - - - 200
Do. Do. - - - 40
Do. Do. - - - 20
Divisions on the stem - - - 5
1565

- 1002

Deduct for weight of water -
Specific gravity of the wort - - 563*
* See note in page 19.
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Having thos folied the weight df the first
wort; we proceed by the sime mearns to dis-
tower the value of the second. .

We dsegin, accordingly, with plecihg ex she
stem the weight 300 and; fmding that -this
power is nearly sufficient vo siak thi ball of
the hbydtometer, we add only the sshsillest
seeight 40, and then perceive dhé stem to fix
and three divisions t» remain above the susfica

The valueof this wart, therefbrs, is
Water-weight - - < - 1008
Weight on the stem - - - 809
Do. - .- - - - 10
Divisions - - - - - 8
' 1313
Deduct weight of water - - - 1002 -

Specific gravity of second wort - 3l

The difference titweon these two worts ap-
pears to be 252, or as about 6 to 11, which is
not a great way from two to one. The mean
value of the two worts is readily discovered,
provided the quantity of each is equal

Tirst wort - - - - 583
Second wart - - - - 311

874
The medium - - - . 43T
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But if the'quantity of either wort is greater
or-less than:the other, still the mean' value of
the two is to be found very exactly. - We will
suppose these twoiworts to.lie: in two backs or
coolers, the dimensions whereof. are eqnal;
the depths of the worts different. -: -

Taking. the depth of the. first wox:t tobe 2.8 |

inches, and.of the second to be.2.3 inches, what.
is.the mean specific. gravity.?2 . °. -

Rutk. Multlply the: weight: of ; theJﬁI'st Wort
563:by its depth in the cooler, 2.8.- Add the
two products, and divide by both depths. R

Work - 563 - 311
2.8 2.3
450.4 933
1126 622
28 1576,9 715.8
23 7158 ' T
5.1) - 2891.7(449 the mean,gravisy of these twowois?.
251, . .
.477.

18 . ’

——— 1

The same rule will lead us to the discove;rs"

# This certainly is the mean gravity of the two worts ;
but the actual quantity in barrels and decimal parts, gives
a far better factor than the depth in inches.—J. H. B. '
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of-the mean valye, .when the <quantity-of-the
second:exceeds that .of the first.

.. As supposing the: depths of each wort to be
- vice versd ;

568 T 311
T 2.8 . - 2.8
1689 2488
1126 622
28 12049 8708
2.8 8708
5.1) 21657 (424 is in this case the medium occasioned by the
125 variation in the quantities, although the spe-
_— - cific gravity of each wort, distinctly, is the
237 * same as in the former example.
33 '

This shews the necessity of attending scru-
pulously to the_quantity of each wort, in form-
ing our average, or mean. Since we find the
difference in ‘the two cases to be very nearly
6 per centum. The preceding rules for dis-
covering the mean density of two worts, are
founded on’ the presumption that~ the areas
of each cooler are equal. But if it should
happen -otherwise, the medium may ‘never-
theless be fourd with equal precision, by a
proper use of figures. “We will suppose-the
area of the first cooler to be 192 gallons, and



» HYDBOMEWRICAL OBSERVATSONS XND

the second to be 175 gallons, the depth inenck
cooler, and the specifit' gyavity of each worts
to be the same as in the first of the two
preceding examples; what is'the mediwe walne
of the whole guyle, or brewing?

Rule. Reduce the contents of each cooler
into barrels; multiply the weight of each wort
by its number of barrels ; add the two products,
and divide by the contents in barrels ix the
whole guyle.

Gak

Work 1983 175
38 A %8
163.6 525
884 v 850

36 )587.6(1498 -$6)402.5(31.18
177 42
grllngin gt
838 65,
199 20
— } -

- The question is now reduced to the following
state o '
Wort. Barrels, - $p. G
First,- - - - - 1493 563
Second - - - - 1L18 311

Whole guyle - - 26.11 T
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Proceed thus

563 311

14.93 11.18
1689 2488
5067 811
7882 3421
. e——
Value of 1st wort 8405.59 3476.98

Value of 2d wort  8476.98

Divide by - 26.11)11882.57(455  the mean gravity of the
whele guyle or brew-
14385 ing for strong.

13307

252

The same rule will of course serve, supposing
the depths to be changed.

In this case, the mean gravity will be found
to be not quite 419. It is hoped that the pre-
ceding rules will not appear so troublesome and
perplexing, as to occasion their being totally
neglected, or to cause the instrument to be
brought into disrepute. Nothing is more easily
or more expeditiously disposed of, than ques-
tions depending on figures, when an habit is
once obtained of recurring to figures frequently
In the case before us, we have been fractional-
ly exact; principally with a view to obviate
any objections which might be urged against
the accuracy of our instrument, or of our mode
of applying it. But, in actual practice, this is
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not strictly necessary. To exemplify this, let
us, instead of 14.93 barrels of our first wort,
take the quantity to be 15 barrels, (the differ-
ence being not three gallons in 540 gallons,)
and, instead of 11.18 barrels of second wort,
take the whole number 11 barrels, disregarding
the fractions, amounting to 6.5, or 6 gallons
and a half. In this situation, the question be-
comes exceedingly simple, and answerable by
very few figures.

563 311
15 11
. Barrels. _—
15 8445 3421
11 3421 |
.26) 11866(456 the mean gravity.
146
166
10

Here we find a difference of 1 only in 456,
which is surely not worthy the least notice, in
any person’s practice.
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Secrion' VI.  Application of the Hydrometer,
in discovering the mean Specific Gravity of

. three Worts, and in forming Standard Gra-
vities, with either two or more Worts.

‘THE preceding examples are founded on a
supposition, that the two first worts are intend-
ed to form one guyle, or quantity of strong
beer; and-that a third wort is afterwards ob-
- tained from the same grist, or mashing of the
malt, of a quality serving for small-beer. This
third wort, when put in estimation with the two
former,. will be found to be in quantity about
equal to either one of them; and in quality, as
100, or 120, by our instrument.

In small breweries it may happen, that the
demand for table-beer may be in this propor-
tion, v42., one of small to two of strong. - In such
cases, the former mode of brewing is suitable
ant advantageous, as providing a proper supply
of both strong and small, constantly and regu-
larly. But in larger breweries, generally speak-
ing, the case is very different. Where a very
great quantity of strong-beer is demanded, the
providing of table-beer is left to those who
may. find it-to-be worth their .while to make a
distinct business or employ of - brewing this
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sort. Or, if in large breweries it is found ne-
cessary or convenient to produce any small-
beer, the proportion to the quantity of strong is
usually very little.

Where, therefore, a brewery is established
on this plan, the quantity of malt mashed at
each time is very large; the first extract or .
wort very dense and rich, and the succeeding
two worts, as well as the first, preferable in

- quality to the extracts produced from smaller

mashes. The water being proportionally more.
abundant in those brewings where it is intended
to make strong-beer of two worts, and small of
one, than in the brewings we now purpose to
treat of ; in which the three warts are intended

. to form one guyle or quantity, of one quality

or strength, for strong-beer.
Suppose that from the quantity of malt wet-
ted, and of hops boiled with the extracts, the

produee should prove to be,
Barrels. Wort. Gra,
42.5 first at 626
2% second 364
428 third 155
130.0

What is the mean value or specific gnamty of
the three worts ?
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Midtiplying the gravity of each wort by its
respeetive quuntity, and dividing the aggregate
sy By the whole rumber of barrels, 130, the
quotient, 880.8, or say 381, will shew the mean
specific gravity of this guyle.

After what has beerr said on the method of
finding the mean value of two worts, it is pre-
sumed that this single instance will be a suffi-
cient direction to ascertain the mean of three
worts,

A more important consideration arises from
the premises; which is, the application of the
information pointed out to us thus by our in-
strumeit. We shall, aecordingly, endeavour to
shew some of the advantages resulting to the
brewer from a due attention to the material in-
formation here afforded, by adapting it to an-
gwer some desirable and advantageous ends, in
the practieal parts of his business.

The eandid and fair trader cannot but enjoy
a very pleasing reflection, when he finds that
he has secured to himself the favour and good
opinion of his customers.

For this purpose, # is incumbent on the
brewer to use such means as a rational theory,
confirmed by his own practice, teaches him are
most ¥kely to conduce to the improvement and
perfection of his beer. But, as it is necessary,
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as.well for-the credit of the-brewer as of his
product, that this last should, among other de-
sirable properties, be of a sufficient strength to
~extend thé sale of it; so must it be useless,
with respect to the consumer, as well as.a con-
siderable loss to the brewer, in a deduction of
his profits, that he should send out his beer of
a quality superior to what is. expected or de-
sired, by his customers. The position which
we here mean to lay down, and which we pre-
‘sume cannet be controverted, is, that supposing
the extent and the degree of the fermentation to
be the same, the strength of the beer, in a drink-
able state, will be tn an exact proportion to the
specific gravity of the worts from whence such
beer 1s formed. ‘

It.is absolutely impossible here to fix on such
a point of density as may be said to be a true

. value or standard for any sort of beer.- All that
can be said on this head is, that-a few observa-
tions on different guyles will teach the brewer
how- to adapt the density of his worts te .his
own price and profits, as well as to the taste
and expectations of the consumers.

These being different as the different local
trades in this branch throughout the kingdom,
we shall exemplify the means of attaining ave-
rage standard gravities in two extremes, name-
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ly,-the London porter brewery, in which the
length is very large, and the country pale-béer
brewery, in which the quantity drawn from a
" given number of quarters of malt is propertion-
ably much less.

It is-to be observed, that we do not venture
to give these examples as the actual standard
in either case. All that we intend or propose,
is to give such explanations as may serve to -
direct the practitioner to make up his own
standard, in any instance which may occur;
which standard, as has been observed-before,
varies with situation and price. Was the au-
thor to give here his own real specific gravities,
it could be of no service to any one in another
part of the kingdom.

We. will suppose ‘then, that after a proper
variety of trials made; in regard to'the palates
of the:consumers, a degree equal to 450 should
prove to be a saleable density for strong-beer,
or: strong-ale at 40s. per barrel, and that ‘360
should be a satisfactory gravity for inferior
beer; which, as it is charged with the same
excise or duty, may perhaps be sold from 30s.
to 34s, per barrel. We will, accordingly, call
these points, or 450 in one instance, and 360 in
the other, our standards of density. And now,
in all our future brewings, we must add to the



46 HYDROMETRICAL GQBSERVATIONS AND

value-of our werts so often as they happen to
be less than our stamdard, and reduce them
when their mean specific gravity exceeds the
standard *.
As the reduction must be performed by a
~ greater quantity of smaller wert or beer, so the
addition of gravity must be effected by a greater
proportion of such wert or beer, as is consider-
ably stronger than the mean of ¢hat which is
deficient.

- We shall give an example in each sase, and
shew that the quantity which may be required,
either for additien or teduetion, is discoverable
with great ease, and te great predision, byihc
use of ﬁgum :

- And first, in the instanee of two worts in-
tended to form ene guyle of strong, Suppose
we find the coolers to contain of worts, when
sunk to a fermentable degree of heat, or very
nearly thereto, 23 barrels of the grhvity 558,

and 23.5 barrels of the gravity 305, What .

methad is to be takem to improve this guyle,
(the mean gravity whereof will be found to be
no mone than 430,) so much as te bring it to
our standard, 4507

* It must be remembered that this was written in the
year 1769, and consequently has refarence te the prices of
that day.—J. H. B.
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Either an additional quantity of first wort
should be introduced during or subsequent to
the fermentation, or else a certain portion of
“the second wort should be kept back, just as
may be most convenient to the brewer’s pecu-
liar process, or to the construction of his office,
and number of utensils. To know how much
of the second wort should be reserved, the fol-
lowing rule will direct :—

1st. Find the difference between the mtend-
ed standard, 450, and the gravity of the second
wort, 305.

2d. Find the difference between the mean of
the present brewing, 430, and the second wort,
305. : ‘

Multiply the length, 46.5 barrels, by the
smallest differenee, and divide that sum by the
largest ; the quotient shews what must be the
quantity of the guyles and the difference be-
tween this quantity and the length, 46.5 bar-
rels, is the quantity of second wort to be re-
served. -

Work 450 required mean.  Bar. 430 present mean.
305 seeond wort. 46.5 805 seeond wort.
— 1 —
1st dif. 145 ' —— Bar. 125 2d difference.
145)38125(40.08
6.42 .of the second wort to
.—— e reserved,

48.5

e ——
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The guyle will then consist of 28 barrels, of
558 specific gravity, and 17.08 barrels, of ‘305
specific gravity.

To prove the rule and the work, see what

will then be the mean :
558 . 305
23 17.08
1283 5209.40
Add- 12834

Divide by 40.08)18043.40(450 the mean.

A question now follows; viz., How this quan-
tity of 6.42 barrels of wort, of 305 gravity, -is
to be disposed of, or what use is to be made
of it? ‘ ;

It may be:fermented by itself, and reserved
as the means of reducing some future brewing,
perhaps the operation of the very next day,
which' might be purposely performed with a
less allowance of water, witha view to bearing
such a proportion of inferior wort.

If, therefore, the produce of the next ‘en-
suing, or any future process, should prove to
be 22.3 barrels of the gravity 604, and the like
quantity of a gravity 336 ; the mean of such a
guyle would be 470. Let us then see how much
of our wort, of the gravity 305, not before
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disposed of;: these 44.6 barrels of 470 will bear,
so as to leave the guyle of a value not less
than 450. . ,
- Rurk. Find the difference. between the
standard 450, and-the reducing wort 305.

2dly. Find the difference between the mean
of the present brewing 470, and the wort 305.
. Then multiply the length 44.6 barrels by the
largest difference, and divide by the smallest ;
the quotient shews what must be the quantity
of the whole guyle ; and the difference between
- this quantity, and the length 44.6 barrels, must
be supplied from the reducing wort.

450 required mean. 470 present mean.
305 reducing wort. 305 reducing wort, or
— : . = beer
145 44.6 165
165 -
2230
7136
Bar.
145)73590(50.75
44.6

6.15 of 305 gravity.

The guyle will then consist of 44.6 barrels,
of 470 specific gravity, and of 6.15 of 305,
which brings. the mean to 450, as proved.by
the following work : :

Bar ,

446 x 470 = 20962
6.15 x 305 = 187515

50,75 divided in - 22837.75(450 the mean.
E
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It is presuimed that these two examples will
suffice, in directing the brewer to form the
standard specific gravities, with two worts.
The addition of the improving or reducing
wort may, as has been before observed, be
made either in the fermenting ton, or by a due
division of the whole quantity among the casks,
according to their contents, when in the cel-
lars*. This must be left to the brewer’s own
judgment, as depending on, and varying with;
the particular circumstances of his trade, and
conveniency of his utensils.

Indeed, it may be asserted, once for all, that
to make any use of the instrument on any
one occasion whatever, an habit of attention,
no less than a perfect knowledge of the prin-
ciples-and practice of arithmetic is absolutely
necessary.

But it may, at the same time, be said, that no
part of this is difficult, or that at all events, the
whole of it may be speedily obtained by due
industry and application, accompanied with a
moderate share of skill and ingenuity.

We shall now proceed to point out our me-
thed of forming standard grav1t1es, w1th three
worts.

* Supposing such wort-to-have-been already fermented.
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. Suppese that from any given quantity of
malt and hops, the produce in coolers, taking
out samples of each, and bringing them to the
temperature 55 degrees of heat, should be

Bar. Grav.

Wort 1. 39.5 622
2. 43.7 316

3. 458 118

The specific gravity of each wort being mul-
tiplied by its own quantity, and the sum of the
whole heing divided by the total number of
barrels, 129, the mean density will be found to
be 339.

Now, this being a quality not likely to prove
perfectly satisfactory to those consumers who
have been accustomed to malt-liquor, formed

- from worts of the density 360 ; so much of the

third or lowest wort (of 118) must be kept

_ back, as will serve to leave the remainder of the

guyle at the standard 360. The quantity to
be reserved is shewn by the rule befare given,

reversing the operation.
_ 860 required: graity. 839 present mean.
118 third wort. 118 third wort.
1st. dif. 242 129 221

e

242)28509(117.8 barnels at 360
11.2 ditto 118

129 . ES
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The guyle will then consist of the following

component parts, v2z. :

89.5 barrels at 622 24569
48.7 ditto 816 13809
34.6 ditto 118 4082.8

—

117.8 which when divided in - 42460.8 shews 860
With 11.2 barrels at 118 reserved.

These 11.2 barrels of third wort are of a
very suitable quality for small-beer. And,
indeed, as almost every public brewery has
some occasion for small-beer, a more conve-
nient mode, to produce a supply, cannot per-
haps be adopted than to make long lengths (as
is the technical term) with a view to reserving
just so much of the last wort, for small-beer, as
may be found to be requisite to the bringing
the two former worts to our standard, whatever:
that may be*.

To reduce’ the aggregate value of” three

worts, - ‘when their mean exceeds the standard

determined on, either an additional quantity of
inferior- wort- must be introduced, or a part of
the strongest extract reserved. Taking, there-
fore, our example, page 42, as the subject of
our operations, let it be required to say what

# If this method should not be approved of, less quan-
tities of water in the second and third extraets of the future
operations of the season will, of course, bring the three
worts nearer to the standard. '
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-quantity of wort, such as we last reserved, .
(of 118) must be. added, pr what quantity of
the first extract of our present example (of 626)
must be deducted, to reduce the mean of these
three worts 381, to the standard 360.

360 381
118 118
—_— Bar. —_—
242 130 263
130
242)34190(141.28

130. ‘ :
11.28 of 118 must be added.

The exact mean will be then found to be 360.

. Or 626 626

360 381
Bar,

130 245
130
266)31850(119.73, or say 119

266

barrels §.
10.26 barrels, therefore, must be deducted from

the first wort ; the guyle will then consist of
the following parts:
Grav.

32.24 of first wort at 626
4.7 second 364
42.8 third - 155

——

119.74 the mean whereof will be four}d to
be 360.617.
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“The inconvenience and trouble attending the
: d1sposal of the resgrved wort may be urged,
perhaps, as a strong objection to the whole of
our gystem, by those who may eitertain sach
an aversion to trouble of any kind, as to choese,
on that account, to trust to chance, rather than
by rule and method to obtain precision and
certainty. It is to be expected, that all our
recommendations of the instrument, as well as
all our directions as ta the application of it,
will be wholly thrown away on this description
of persons. In large and extensive breweries
where the operations are daily, this trouble
will be proportionally greater than in sma.ller
trades. -

But here it might'be exceedingly well worth
‘the proprietor’s consideration, to appropriate a
fermenting ton, of a siZe suitable to the occa-

' sion, fot the putpose of receivitig the surplus of
worts, in either or any case. Aud, it might
frequently happen, that thus the surplus of one
day may serve to correct the deﬁclency of a
former, or succeeding guyle.

But this is one of those cir¢umstances which
(as has been said before) must be left to the
brewer’s own determination and contrivance.
Another and more forcible objection may be
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made against.thay method of reduction, which

governs our last example ; namely, the reserv-
ing a part of the first extract ; inasmuch as we
thereby deprive the remainder of the guyle of
a considerable portion of the most nutritious,
most balsamic, and most highly-flavoured pro-
perties, both of the malt and hops. This, as
we have said, is an objection truly forcible.
And, therefore, the method should not be
practised, without great necessity, which will
seldom be found to occur, to an  ingenious
operator. At least, if it happens once in a
season, from the unexpected richness and good
quality of the malt, the intelligent brewer will
take care to provide accordingly in future, or
80 long as he is using the malt of that
season, and so far as he can judge of that value,
by employing a greater abundance of water in
the second and third extracts. For any thing
farther on this part of our subject, we shall
refer the reader to the remarks we have made
on occasion of reserving 11.2 barrels of the
third wort, in our example of improving the
mean specific gravity of a guyle, page 52.
Adding only thereto, that this is, in our judg-
ment, the method of all others hitherto recom-
mended for applying the instrument. the most



56 - HYDROMETRICAL OBSERVATIONS AND

practicable, the most accurate, and the most
beneficial *. '

Secrion VII. Use of the Hydrometer in dis-
covering the precise Value of different Mashes,
or Parcels of Malt.

Tue hydrometer, by discovering the mean
gravity of the worts, points out to us a method
of ascertaining the whole value of the mash, or
parcel of malt, employed in producing such
worts; and thereby the exact value, to one penny
or less, of each quarter composing such mash,

* Since this was written several methods have been
proposed, and are practised, for reducing the mean density,
when it exceeds the intended standard ; almost any of
which are preferable to that which is here suggested,
namely, keeping back a portion of the first wort ; but, we
must bear in mind the length of time since this was written,
and that our author lived to alter his practice very consi-
“derably in this respect. The best method of improying the
density is by using a less portion of the third wort, whilst
the best method of reducing it when it exceeds the acquired
standard is, by adding a portion of a weaker beer from a
former brewing, or of liquor to the worts before they are

ruck from the copper ; but no general rules can be given;

e intelligent brewer must use his own discretion, and

actise that mode which lecal circumstances may point

t to his judgment as the most proper for him.—J. H. B.
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or whole grist. The method is, to reduce each
quarter of malt to a certain produce of density,
by dividing the whole sum or value of the mash,
by the number of quarters used.

- Suppose, that from 20 quarters of malt we
should extract a guyle, containing 44.6 barrels
of 425 specific gravity; what is the value of
each quarter of malt, indicated by the sum of
its density ? . e
. RurLe. Multiply the gravity 425 by the
number of barrels 44.6, and divide the product
‘by the number of quarters of malt employed, 20.

425
44.6

2550
1700
1700

Divide by 20)1895.50 amount of the aggregate value of the -
whole grist.
947.75 density of each quarter.

Again. Suppose that from the same quantity
~of malt we should obtain a guyle of 45.4 bar-
rels of 466 specific gravity ; the density of each
quarter- will be then found to be as 1057.8.
.Now setting the price of the malt used in the
latter example at 36 shillings per quarter, what
price ought to be given for a quarter of that
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malt, the sum of the density of which is only

as 947,77 say.
If 10578 — 86 — 9477
36
56862
28431
8.
1057.8)34117.2(32.25

Thus we find that 32.25, or 32 shillings and
three pence, is the precise value per quarter of
one lot or parcel of malt, when put in estima-
tion with the other sample, which was to he
purchased at 36 shillings the quarter. The
same rule will serve in all instances. And we
can with confidence assert, that such a differ-
ence as we have here specified, is to be dis-
covered almost every season, in malts appa-
rently nearly equal in value, as judged of only
by the usual and common modes of examina-
tion ; and when, consequently, the difference
in their prices is so trifling, a8 to bear po pro-
portion to the difference in their intrinsic worth.
Placing our two samples or parcels of malt in
.another point of view, and inyerting the sums
of their densities, we learn that 947.7 quarters
of one quality are equal in the production of
wort or valuable matter, to 1057.8 quarters of
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.the ather, or that nine quarters of the one are

as valuable as ten quarters of the other.

But, supposing that the two mashes or par
cels of malt, which were employed to produce
the two preceding guyles of this different den-
sity, were, nevertheless, taken from one and the
.same heap, or large parcel of malt.

We will go farther, and conclude that this

, whole heap of malt was made from a quantity

of barley, the produce of one and the same

Afatm ; that the process observed in malting
-each different wetting and floor of this corn,

was as nearly as possible the same; and fur-
thermore, in order to render this whole parcel
of malt perfectly equable, suppose that a proper
number of persons were employed to screen
and throw the whole ta and fro, so often as to

‘mix and unite the whole most intimately and
quniformly. -

In such a case, to what shall the brewer im-
pute this material difference in the density of
his worts, and the yield of his malt ?

Is it not obvious, that he must have varied in
‘his operations during some part or other of his

process when brawing ?

Will he not accordingly refer to the book
‘wheve we conchude (if he acts prudently and
vationally) eack part of the process observed
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in every day’s brewing, is exactly and con-
stantly noted and minuted ?

Will he not there principally and most atten-
tively examine what were the several degrees
of heat at which his different quantities of water
were turned out of the copper, for the mashes ;
what were the calculated heats of these mashes,
and what the actual heat of each tap when
running ; and how far these calculated and

" actual heats differ ?

Thus, though it must be by the use of a
thermometer only, that we can obtain any
required heat for the different mashes, (a part
 of the process of brewing, which is. universally .
allowed to be of the utmost consequence,) yet is
it manifest, that the hydrometer is the best guede
to direct us in the discovery of this very capital
and important desideratum, the most profitable
degrees of heat for the mashes; by shewing, as
we see, the different effects of different degrees
of heat. ,

And surely we may hence very reasonably
conclude, that by a due attention to the circum-
stances of different brewings, (we mean of such
brewings as are regulated by a thermometer,)
- and by an observation of the different effects of
varying operations, as ascertained by:the hy-
drometer, the brewer may, in due time, hope to




EXPERIMENTS IN THE BREWERY. 61

arrive at such precision in his art, as will make
him ample amends for any application or pains,
which may be ‘necessary.

Secrion VIIL * Of ‘the different Kinds of
 Hydrometers.

Tre preceding rules are formed on the scale
of Mr. Martin’s hydrometer ; but they are just
as applicable, and that with the greatest ease,
to any other hydrostatlcal instrument.
~ This leads us to speak more particularly than
hitherto, of the various kinds of hydrometers
now made. Some of them, by their makers,
claiming the merit of being single in utility;
and condemning all the’ others ‘as totally inef-
ficient.

Whereas the fact is, that they are all or any
one of them, provided they 'are well finished
and perfect of their kind, fully competent to
their proposed end. The principle of their
operation not admitting of any considérable
variation in their form; and the difference
among them all consisting principally in the
scale, or in the sum of their indications.

In the construction of this instrument, the
first thing required to be done is to adjust it,
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so as that it may sink t6 very nearly the top of
its upper stem in rain-water, at 8 certain tem-
perature of heat to be determined on by the
maker. The whole length of this stem should
be equal in estimation to the smallest of all the
designed weights, and graduated in a certain
number of divisions, amounting altogether to
-the difference in value between the lowest and
thie next incréased weight. Suppose the lowest
weight should be estimated as 10. The dif-
ference between the top and the bottom of the
upper stem should be equal to this weight.
The intermediate gradations en the stem will
then serve to shew by due notations and divi-
. sions ‘being tmade thereon, the* tenth parts of
this smallest weight, as the addition of weights
placed op the cup or top of the stem shews by -
the sum of such weights the whole value,..or
specific gravity of the subject.
~ When the instrument is so adjusted as to sink
to the top of the stem in raim~wader, every
other water ‘to which it may be applied will
otéasion it to rise by just so many divisions. or
* By noting the distance between any two of the divi-
sions where tl'le instrunment may fix, we are shewn the
specific gravity of the subject to the twentieth part of the

stem ; if curiosity, or any other motive, should at any time
induce us to-be so exaet.
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tenth parts of the stem, as such water may be
inferior to rain. And, asevery other water isin-
ferior to rain-water, hereby the local differences
in water are found most precisely. Should it
happen that any water. should be so heavy as
to require a farther power to sink the instru-
ment to some part of the stem, the small weight
before mentioned then serves to represent tem
additional notations or divisions.

Having thus found the specific gravity of the
water employed in brewing, and deducted the
sumn of its weight from the specific gravity of
each wort respectively, the remainder shews,
by the same scale, the density or specific gra~
vity obtained in such wort or worts from the
malt. '

Now, whether this scale or sum is expressed
by any fixed and definite term, as grains, ounces,
or pounds; or whether it is pointed out to us
by a simple number, withoat any other mean-
ing than the relative proportion of 100 to 5§00,

“or to 1000, must be a miatter of the most per-
fect insignificance to us. For, where can be
tlie difference in the .conclusion or inference,
‘whether ‘we say that the specific gravity of a
‘wort, or the average of two or more worts,
athoutits to 26 ounces of fermentable matter;
‘o ‘'whether the acquired density is indicated by
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a certain number or. sum, as 200, 300 350,
§c. &e.?

- As a proof that the hydrometers made by
various hands ‘are, or may be rendered, equally
gerviceable, the author-has occasionally used
no less than five, all differing in their scales,
but each of which he has, in a-short time, with
little trouble, .and.to great or fully sufficient
exactness, reduced to one and the same:sum of -
. indication.- He has for several years past used
Quin’s hydrometer; still noting the value or
‘specific gravity of each wort, in the same terms,
and by the sum which the same wort would
cause Martin’s instrument to express. The
reason for which is nothing more than his hav-
ing long been in the habit of determining the
aggregate value of a givén' quantity of malt,
by the scale of Martin’s' hydrometer. Which
seale, as. it is thereby become familiar, more
readily gives him a reference to- the compara-
tive value of the same quantity of malt, made
from barley of the present or any precedmg
year. -

- The accuracy of any hydrometer is to be
proved most easily, and most effectually, by
mixing equal quantities of two worts, both of
which have been previously weighed by the
same instrument.  For instance, if the:specific
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-~ gravity of a first wort is exhibited by the power
600, and of a second wort by the force of 300,
equal quantities of the two would require just
450, to sink the instrument to the same point
1in their mixture, after it has been duly agitated
to make such mixture complete.

This, therefore, is a certain criterion of the
- goodness of the instrument. And if the respec-
tive weights are graduated as they ought to
be, the event will answer most precisely.

It may, perhaps, be somewhat amusing to
the reader to be told, that this was the objec-
tion which Mr. Martin himself urged to the
‘author against his own instrument. But the
truth of the proposition appeared to be so self-
evident, that the author had never troubled
‘himself to make any trial of it. Startled, how-
ever, at what had been said, he stated the mat-
ter to the gentleman formerly mentioned, who
the next day furnished him with the means of
determining it, by directing proper quantities
of a first, a second, and a third wort, to be set
apart in a due state for the purpose; when,
after assaying each separately, the mixture dis-
covered, to a five hundredth part of the whole,
the expected medium of the different worts;
thereby proving the extreme accuracy of that

very hydrometer, which its own maker had
F
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endeavoured to depreciate *.  The success of -
such an experiment as this must therefore be
eonclusive, as it must be sufficiently and fully
gatisfactory to the brewer, whichsoever hydro-
meter of the various kinds now made he may
think proper to employ. -

- If the weights appertaining to any of these
instruments are formed exactly true, and there
should, nevertheless, appear a trifling difference
between the calculated and the actual specific
gravity of a mixture, of worts; this may be im-
puted to the force of attraction or adhesion,
occurring in this instance mostly, if not exclu-
sively, in a first wort; which, in brew-houses
where large quantities of malt and hops are
used in each operation, is usually exceedingly
dense. And thus, on immersion of  the bydro-
meter in such an extract, some of the particles
of this wort, adhering to the stem of the instru-
wment, from their glutinous property, are apt to
destroy the accuracy of the observation.

To. remedy this inconvenience, a mixture of
such rich and dense wort with a second or third
extract, previously weighed, is effectual. .

Whatever inaccuracy may remain after this
decision, if carefully and skilfully performed,

"~ % See Mr. Thrale’s Declaratlon, S0 frequently alluded to.
. .H.B..
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may, as has been before hinted, serve to amuse
or to esaploy philosophers, but is wholly un-
worthy the attention of the practical brewer.

. Much of the accuracy of the instrument de-
pends on the ketping every part of it, together
with the weights, sctupulously clean and dry;
it shomld always be carefully washed, and
wiped with a clean: soft towel, after it has been
uved *,

The variations occasioned in the specific gra-
vity of the same wort, or liquor of any kind, by
the different temperatures of heat, are to be
noted ; and additions or deductions are to be
made, according to the tables of heat asually
delivered with each imstrument; which tables
are generally sufficiently accurate, as the vard-
ations need never be considerable. Their truth
may, however, be readily proved by the brew-
er's own experience and observation R

* | have seen some good brewers so inattentiver in this
respect, that: their hydrometers are constantly tarnished
and foul ; of course, when this is the case, all accuracy
and reliance on the instrument are at an end—and it is no
longer capable of those nice' indications which the subject
requires.—J. H. B. '
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- ‘Sgorion IX. ‘On Barley and Malt.

. "Tue frequent and material disproportion
which is by our instrument difcoverable in the
produce or real value of the malt made from
barley, the growth of the same neighbourhood,
perhaps of the same parish, arises principally
from the inattention of the farmer to the state
of the barley while in the field. " Immense is
the injury sustained by the consumer every
year, from the misconduct of mowing this kind
of corn a very few days before it ‘is arrived to
perfect maturity: The single and trifting cir-
cumstance of having no ‘other immediate em-
_ploy for a labourer, whose weekly pay and
- subsistence do not. perhaps exceed twelve shil-
lings; often outweighs every other considera-
tion, to the excessive damage of the corn; and
to the proprietor’s own considerable loss, ulti-
mately, by a deficiency in the yield or measure.
~ How strange does it appear, that people
more attentive generally to profit than to every
other concern, should escape the discovering
that they sustain more injury.by a servant’s
labour in such a case, during a part only of one
day, than is to be equalled by the whole amount
of his wages for the week.
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Some. pa.rt of the inferiority of barley is like-
wise owing to its being carried from the field
before it is perfectly dry or withered. And,
even if it-should have been sufficiently ripe be-
fore it was cut, and.no rain should have fallen
on it afterwards, such haste, by weakening its
vegetative properties, lessens.the. quantity of
sweet or fermentable matter othermse obtain-

_able from its malt.

The instrument of which we have been treat-
ing, although it cannot preténd fo teach us how.
to avoid .such inconveniences,- in the first in-
stance, will, most assuredly, in the event; afford
such .important information as cannot fail to
direct us in selecting those farmers, who,;as
sellers of barley, are, on account of their indus-
try and skill, most deserving of the brewer’s

_ encouragement and attention. .

Thus, if we brew .to-day with malt made
from barley_purchased of one farmer, and. to-
morrow with malt the produce of another man’s
corn, should we find any considerable difference

“in the yield of the two brewings, (the malting
of both being, as nearly as can be judged, simi-
lar,) hereby is afforded a direction as to the
price to be. given for each barley ; or if, which
is very .probable, no difference can be obtained



70 HYDROMETRICAL ORSERVATION® AND

in the price, the brewer will of course know
which to prefer in future, =~

It has sometimes happened, that at the com-
mencement of the barley harvest, a few days of
very fine weather have been followed by a con-
tinuance of rain for some weeks, hence the
barley has been exceedingly different. in ap-
pearance ; but, ewing to the first part of the
produce being cut some days before it was ripe,
we have known an instance when the intrinsic
difference in value, between the bright and the
stained barley, was not more than 1s. 6d. or
2s. per quarter, although the difference made
between them in price, in the markets through-
out the season, was 6s. or 7s. per quarter. :
- This ease happened within the very first
year that the author had provided and turned
his thoughts to the use of an hydrometer;
which, therefore, was serviceable to him to the
positive amount of four shillings per quarter on
the remainder of his purchases of barley, dur-
ing that season, or after he had, by the use of
the hydrometer, aceording to the preceding
rules, informed himself of the actual and pre-
cise value of each sort.
. 'This was in some measure the case, likewise,
with the barley, the produce of the harvest
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-1782. The very small portion whereof, which
was free from stain, selling at a greatlyin-
creased price, compared with what éould be
obtdined for the far greater part of the barley
of that year; which indeed was remarkably
dark and damp. But that which fétchéd the
highest price wds very thin, light; and uripe;
consequently, the malt was very poor amd wn-
prodactive.

. In the beginning of that seasoh we made
some malt, which, estimated trith the prodace
of the year 1781, was only as 29 to 54, which
is an inferiority in the quality only (and not to
mentiox the advaiiced prite of the barley) of
46 per cent. |

" 'This however was particular ; but the ave-
rage value or produce of our malt in 1788,
oomparéd with the malt made from the barley
of 1781, wat as 89 or-40to 54; whieh is az in-
feriority of 36 per cént.

- It may be fairly presumed tlat thts extrems
diffstetice was pretty general throughout the
kivgdowi:. Notwithstanding which, the brew-
érs; for the most part; drew longer lengths from
the ixalt of that bad seasony thazi had been at-
{emipted when the guality was so much supe-
Hor as peshaps to have boriie such increase of
quaatity. This was done with a view to mpake
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themselves some amends for the extreme high
price of this malt; what. then must have been
the condition of the beer? '

That there was a necessity either for an ad-
vance in price, or for a reduction in quality, -
must be allowed ; but the measure of such re-
"duction could be known only by the use of an
hydrostatical instrument ; because the difference
- in the quality of the malt, compared with the
produce. of former seasons, was greatly beyond
. what was generally imagined.

A

Section X. On the Thennometer..

ALtHouGH it was not a part of our present.
“plan to say much of the thermometer, yet fre-
quent mention having been unavoidably made
of that instrument, the use of which is necessa-
rily involved in our present subject, as well as
in other material parts of the: process of brew-
ing, it may not be superfluous to take a little
farther notice of it; more especially since, not-
withstanding the extreme usefulness of the
thermometer is now generally known -and ac-
knowledged in the brewery, it will still be said
by some, that much better beer is brewed in
private -families, or, as it is more commonly
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ecalled, in the home-brewed manner, without a
thermometer, -than is obtained by the public
brewer, with all his instruments and all his art.
And that, moreover, a thermometer appears to
be. wholly useless as to the extraction or mash-
ing, since the boiling heat, without which some
people persuade themselves they shall never
procure any malt liquor which will be drink-
able; or keep sound even for a few months, is
discoverable in water by the eye, on the first
instant that the fire has brought it to that
‘point. :

We shall answer such remarks by an asser-
tion, which we "will be confident to make,
namely, that the indiscriminate use of boiling
water only, applied to the malt, is an absolute
waste or loss of one-fourth, and in many cases
of a still greater part, of a]l the malt that is so
treated; or that, in other words, three portions
of malt wetted with water of the proper degree
of heat, will positively produce as great a quan-
tity of wort or beer, of any certain required
strength, as can be obtained from four like por-
tions of the same malt, if wetted with all boil-
ing .water; which, instead of extracting the.
valuable properties of the malt, hardens it into
balls and clods, and prevents it from yielding
any other extract than such as to resemble
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whey, and, though twbid, greatly deficiéit.in
sweet, which is the valuablé matter: - Fot,
heavy to the eye, and thick, as sueh a wort
tnay be, it will bs foiind to be of much less
specific gravity, ad well as less in quantity,
than that which is to be obtdined by a mote
tild and gentle infusion, which; ptovided the
heat is proper, that i¢, neither too high nor tod
Jow, both of which are équally to be avbided,
produces & wort clear even fo transpareticy,
rich and sweet to the taste, and duly tinged
with the colour of the malt, according te thd
degree of heut which was obsetved in diyig it
of the kiln, The product also, pfovided the
other parts of the process ate conducted Hd
they ought and may be, will in oné instance be
perfectly finé and bright at the enid of a ve#y
few weeks, and continue in a $tate of preserv -
tion or soundness &s léng s can be heeded or
required. Whereas, ifi the otlier ease, the beef
will have no teridency to clearness for several
months; and should it eventually become bright;
it will probably be harsh and stubboin to thé
taste, and heatitig and unwhelésome i its -
effects.

This last consideration is the only one th#t
may be likely to have any force. With the
- private brewer, whose huhout mixy fead hiti
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to wish to excel his neighbows in the ootas
sional production of this liquor at table, the
cost of it is seldom much regarded. I ten
bushels of malt are not found sufficient to ob-
tain an hogshead of very stout beer, twelve,
fourteen, or sixteen bushels are allowed. 8o
likewise, if the beer does not become fine at
the end of ten, twelve, or fifteen months, it is
suffered to stand untouched for the space of
eighteen or twenty-four months; and the age
of the beer, which is in fact nothing more than
the consequence of ignorance, 'is then men-
tioned as one of its strongest recommenda.
tions.

The case of the public brewer is extreniely
different : under all the disadvaniages of an
high price for barley or malt, and loaded with
an heavy excise om his beer, be is required
constantly to produce a clear and nourishing
Kquor, at such a price as will enable the re-
tailers to sell as cheaply as was done in most
parts of the country sixty or eighty yeass ago,
when the prices of corn and the attendant
charges did not amount to one-half of the pres
sent cost. He cammot, therefore, afford to be
regardiess either of a waste of malt in the out.
set, or of a loss of time m the conswmption of
his beer. The soomer this can be rewdercd
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" saleable, the less will be the weight on .the
brewer occasioned by his. sto¢k; which, al-
though it is in all cases in this business un-
avoidably great, may be made to vary, so as
effectually to answer every fair and desirable
intention, simply by using proper heats in the
two most important parts of the process of
brewing, extraction and fermentation.
" . And these heats, which are also to be various
as the different kinds of malt used, as the sea-
sons of the year, and as the inténtions or views
of the operator, may be obtained at all times
by the thermometer, to the utmost precision
and exactness. Yet it is not to be expected
that every one who uses a thermometer can
benefit by it, to any . considerable degree, at
the first. Put a watch into the hands of a pei-
son who has never been used to a time-piece,
and he cannot tell you what is the hour.
Here, however, is the best field for obtammg
such right information from experience as is
not otherwise to be expected; for the boasted
* experience . of ‘practitioners, - in common, is
founded on no kind of rule or basis. The eye
or the touch can afford no tolerably certain
direction as to the heat of water below the
‘boiling point, or as to the heat of worts, other-
wise than according to the accidental warmth
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of the. finger at the time it is applied. ~The
natural heat of the human body, in health, is 96
degrees by Fahrenheit’s thermometer. In the -
summer ‘months, the touch applied to worts
_somewhat below that degree will indicate them
to be cool, when, perhaps, their actual heat
may be such as to be very unfit for the pur-
poses of a profitably vinous fermentation. On
the other hand, the external air, in severe
weather, being at or below the freezing point,
‘a vapour will be seen to aséend from worts,
and the extremities of the body being also at
such time most liable to be affected by the
cold, the finger may likewise then. discover a
comparative warmth in‘ worts, although -they
may be sunk - considerably below ‘that heat
‘which might be requisite to excite and sustain
a'due and complete fermentation.

Secrion XI. - Application of the Hydrometer
© tn directing the Extraction and Fermenta-
- tion of Sweets.

We have said that the hydrometer is of great
service to all who aré interested in forming
Hquid - extracts, of .whatever denominations.
The process of brewing for the malt distillery
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being exactly similar to the hrewings for ale
and beer, excepting that in the farmer the hops
and of conrse the boiling are omitted ; what has
been observed, relative to the forming average
or standard gravities in the brewery, will apply
also to the malt distillery, as well as to making
vinegar from malt. ' '
. Inthe business of sweets the case is different.
The extract yielded from the usual subject,
dried fruits, is obtained not altogether by infu-
sion, but in some measure by the operation of
fermentatiom. That is, after the water and the
fruit have been so long together, as that some
portion of the sweet is extracted, this extraet
being fermentable matter, a fermentation arises
spentaneously ; which fermentation acts with
increasing force on the sweet remaining in the
subject until the: whele s extracted, as is proved
by tasting the husks, which will be found to be
vapid, and void of all sweetness. At this crisis
the liquor sheuld be drawn ftom the fruit, in
order to its becoming completely vineus by such
farther fermentation, time, and different rack-
ings, as experience or the particular circum-
stances . of the wine itself may appear to
rsquire. '
This being, we: believe; the process com-
monly observed in the making of wise:foom
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sweels, we will venture to propose a method of

_ applying the hydremeter herein, which appears

to be practicable to considerable advantage.

. The weight of the water being fiest ascer
tained, and the fruit having been infused therein
a few days, it may be proper to draw a sabple
of the liquor or extract, and, taking the specific
gravity thereof, to nete it in a boek kept for
the purpose. Suppose, aceording to the scale
whieh we have all along observed, the density
acquired in this time shoyld prove to be as 109
by oyr isgirwmeni—suffering the whale to
remaim two oy three days loager, we shall per-
haps find i t@ be ay 200, on drawing and
examinisg a like sample, FProceeding ix this
manner to make observations, on ous suhjeet
avery two or three days, we shall prohably find
the specific. gravity thereof to be in a dye time
ag 18 or 20, days, as much as 600. 'The magter
mow becomes critical ; and, therefone requires
examination eyery twelve hours, Should we
st length obtain such & density as 700, and at
our next examination (twelve hours afterwards)
find. that the spacific gzavity is sunk down to
'680, or in. short;. to. any number less than 700,
ane we. hereby taught that the extraction. is
completed, and that the only proper office now
remaiing for the fermentation, is to attenuate
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the extract so much as to produce a perfectly
clear and truly vinous liquor ; which purpose is
from this time effected to greater advantage
with regard to flavour and preservation, if, as
before mentioned, the liquor is drawn from the
husks, which can now communicate no property
in the smallest degree desirable or advantageous
as to the wine. Whether they may serve for
any other purpose worth attention, as the
making of -vinegar, or assisting thereto, is
another consideration. A

The application to be made of these exami-
nations of the liquor during its continuance on
the materials employed, (but more especially
of the last examination) is analogous to the
inferences which we have drawn from the spe-
cific gravities of worts. As we are there taught
the precise value of different lots or parcels of
malt or barley, together with the means of
having our beers uniform in strength ; kere we
gain'a clue to discover the precise value per
hundred weight of fruits of all denominations,
- together with the opportunity of making up
sweets or the wines from them, to any required
or standard strength ; which, as in the case of
beer from worts, will be found to be ih an exact
proportion to ‘the highest gravity, ever dis-
covered in the different infusions or extractions.
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The liquor or extract, thus impregnated with
all the sweet obtainable from the fruit, and
being separated from the husks or skins by
racking, is now in a very high state of fermen-
tation; which continues until the fermentable
matter is thereby so far attenuated, as to change
from sweetness to vinosity. Here again is a
field for advantageously employing an hydro-
meter; first monthly, and after some time
weekly. The gradation is, however, reversed ;
for in proportion as the sweet is lessened, the
liquor now becomes more spirituous, and there-
fore lighter ; which effect will be progressive,
as the instrument will demonstrate, until the -
liquor (then wine) is reduced in gravity to an
equality with, or a trifle less than water.

When the fermentation, however, has pro-
ceeded so far as to reduce the specific. gravity
from its highest point down to 150, or 100; it
is prudent that the wine should be a second
time racked from its lees, as well to give it an
opportunity of fining more effectually, as to
restrain in some degree the fermentation. Which
might otherwise proceed from the vinous to
the acetous, and thus produce vinegar instead
of wine. Yet the moderate check which it
receives from this second racking is not suffi-

cient to destroy the desirable attenuation of the
. G
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remaining sweet. Sp long gs any portion of
that exists, the fermentation will continue.
But, in the instance we are now putting, the
.operation will be so gentle as to contribute to
the soundness and preservation of the wine, no
Jess than to its clearness and spirituosity.

This method of regulating the fermentation
of sweets by the application of an hydrosta-
tical instrument, will be found to take away.
- the necessity of adding spirits, in order to pre-
serve or improve them. Which practice, al-
though it is very common, is not only uselessly
expensive, but also highly injurious to the
flavour of the wine, and perhaps to the health
of the consumer. It has, accordingly, more
than any other cause, tended to bring these
wines into the disrepute they generally lie
under. The spirit usually introduced herein is
British, and probably not always the best even
of this sort; but is new, coarse, and fiery;
communijcating to the wine a. disagreeable
flavour, and a mischievous quality.

Would those housekeepers, who undertake
to form this liquor for their own table, give
themselves the very small trouble to make an
arithmetical calculation, as to the difference in
expense attending the addition or omittance of
spirits, they would discover that the cost of the
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portion (required to have an effect of any kind)
of the cheapest brandy, would serve to present
to the wine an increase of fruit, amounting to
nearly two pounds per gallon; and the product
of such an extra allowance of the fruit, ex-
tracted and fermented with skill and assiduity
under the guidance of an hydrometer, would
not fail to remove the prevailing notion that
this wine is not to be made without the addition
of brandy, as well as the common prejudice
against it as an unwholesome liquor.

G2
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APPENDIX.

IT was very much our author’s wish to avoid
all occasion of noticing a late publication on
the preceding subject. But, as that work may,
by some, be thought to have precluded the
usefulness of the present treatise, it becomes
incumbent on us to make some remarks on the
differences which will appear in our mode of
forming average standard gravities (which is
the foundation of the principal advantages to
be derived from the instrument,) and in that
method which is recommended in the Statical
Estimates.

It may be observed from a.ll that we have
hitherto said, that in principle we agree with
that author most entirely; in practice we differ
from him very materially.

It is no more than justice to Mr. R. to say,
that his last and former publication shew him
to be possessed of more knowledge in the
brewery, than any other person who hitherto
appears to have written on the subject. His
instrument likewise may, with some alteration,
be rendered as proper for the brewer to adopt,
as any other of the kind.
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But, with regard to that part of the saccha-
* rometer, which is the only novelty of it as an
hydrostatical contrivance, the regulator, impar-
tiality demands of us to say that this may be

dispensed with, even to the improvement of the
instrument, as well, with regard to accuracy as
to the convenience and despatch of its ap-
plication.

Having gone so far as to assert this, it will
be required of us to explain our reasoms for
entertaining this opinion ; and also, to propose
some other means for discovering the differences
in water, which is a circumstance allowedly
essential, This then may, in our. judgment
be done effectually, by making the lower stem
of the saccharometer fixed as the upper, and by
having the whole instrument so adjusted as to
sink to® © (fig. 1. in the plate engraved for
the Statical Estimates) in rain-water.

Every other water will then occasion the in-
strument to rise in proportion as such water is
heavier than rain*; whereby the differences in
‘water might be found most precisely. -And
thus the regulator, which is a great incum-
brance, would be rendered unnecessary.

To thig it may be added, that, notwithstanding

* Vide page 62. °
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all the care and skill of the maker (which are
not to be disputed,) it appears to be scarcely
possible where the instrument is daily or much
used, to prevent the regulator from being moved
from its station, by very slight and unavoidable
incidents.

For the friction, by frequent use, will be found
to wear the pistor and the tube, so much as to
occasion the movement we have just mentioned.
And, when this is the case, it can no longer be
expected that they should be perfectly air-
tight, as they are intended, and to be useful,
- most assuredly ought to be. If it should be
asked how we can judge of the practicability,or
otherwise of eonstructing any part of the instru-
ment, we must answer, that our observation
this caseis drawn fromwhat we have experienced
im a saccharometer ; which, we doubt not, be-
cause we were so assured by the maker, was
one of the best that had been constructed.

But a still more exceptionable part of Mr.
R’s. system, is his method of forming average
and standard gravities. All the philosophical
micety and attention which he has bestowed on
the regulator, even if they were of any use,
are much more than counterbalanced by his
manner of determining this, which is the grand
essential point. It is beyond measure sur-
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prising that a person of Mr. R.’s knowledge
should have been so much mistaken, as to
neglect a plain and easy road, and to be found
wandering in the paths of doubt and uncertainty.
What occasion can there be for the brewer, in
order to learn the average gravity of the
day, or to form the standard density of his
guyle, to perplex himself with the gravity of
his worts, in the under-back, or copper? Or
why trust to what is supposititious, when he
may, with less than a tenth part of the same
time and trouble obtain a certainty ? Why,
instead of making a great variety of trials on
the worts in the copper, and depending on cal-
culations as to the quantity to be evaporated,
and as to the expected final density of his
worts ; why not wait for their actual density
when in the coolers ? At which time also, and
not till then, the quantities of each wort may
be precisely ascertained; without which, all
decisions as to the average gravity must be
vague, and in no case to be relied on.

It may be said that the whole business is
rendered certain by means of tables and calcu-
lations, formed on purpose to ascertain the final
quantity and quality. We forbear to say much
on this head; because Mr. R. acknowledges
that these calculations do not always corre-
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spond with the event. Nor is it probable that
they would serve as directions in all other
offices or situations, even if they were less
fallible in that brew-house, where they were
first formed.

In forming average standard gravities, either
with two or with three worts, the foundation of
Mr. R.’s system is to reduce the quantity of the
last wort by evaporation, so much as to leave
the quantity as well as quality, just such as
will serve the intention.

Thus, in the case of a guyle compounded of
two worts for strong, fixing the average at 29.8
pounds per barrel, and finding the specific gra-
vity of the first wort to be 34.25 when cool ;
the second wert, on a supposition that their
quantities were to be finally equal, must be
of the density 25.35, to produce such average.

Now, this second wort when raw, proving to
be no more dense than as 17.6 pounds per
barrel, (but being improved by the hops and
the first wort retained in them to 20 pounds
per barrel) must be evaporated, by boiling in
the copper such a length of time as serves to
bring it to the density required, or 25.35. This
is to be effected by evaporating 7.4 barrels out
of 29.4 barrels.

Of these 7.4 barrels, 5.4 barrels are to waste



20 EXPERIMENTS IN 7HE BREWERY.

in the copper; the remaining 2 barrels are sup-
pesed to evaporate in the passage of this woet
from the copper to the eooler, including its
continuance therein.

Again, in the case of three worts intended to
form one guyle, fixing the average at 25.55,
and finding the amount of two parts (the two
first worts) to be as above, 59.6; the third
wort, on a like suppesition that the final quan-

tities are to be equal, must be of the density

17.05, or say 17, to produce such average.

This last wort, therefore, which, while raw,
goes into the copper at.a gravity of 9.25 pounds,
and by the addition of hops and of second wart
left in them is increased to 11.5 pounds. previous
to boiling, must be evaporated by such: a con-
tinuance of boiling, as suffices to bring it. to its
required density 17.

In all these cases also, the quantity to be
turned out of the eopper is to be judged, not
by guaging, for that Mr. R. says is here im-
practicable, but. the whole amount of ferment-
able matter contained inthe wort.in the: copper,
being reduced to one sum, or aggregate; is
supposed to. be fixed ; or, ini other words,. as the
quantity lessens by evaporation the quality of
the remainder is improved.

'Fhus, the present wort consists of (including
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- what is added to it by the heps,) 30.26 barrels
at 1.5 pounds; the aggregate or whole fer-
mentable matter whereof is, therefore, 347.99.
If, after it has boiled two er three hours, we
take an observaticm, and should find the specific
gravity te be 14.5 pounds, dividing this im
3417199, the quotient says that 24 haryels only:
are: now remaining out of the 30.26 barrels
which wené, into the copper. Anrd the brewer
is to form his final quantity as well as qualidy,
by means, of a frequency of such examimations
of his lagt wost, while ia the copper.

The quaatity of raw wort which went into
the: copper, was 3026, or say 30 basrels and a
quarter. Teo eccasion a sufficient increase in
the density of this wert, so as to form the ave-
rage required, no less than one-third part of
that whole quantiity is to be evaporated.

Let the practical hrewer consider well this:
circumstance, and, passing over the doubt and
uncertginty of ever hereby obtaining the pre-
cise specific gravity required, let him observe
somewhat on the great waste of time, fuel, and
of so much of the pleasing qualities of the
hops, as may yet remain in them, caused by
this method.

Whenever it happens that the worts, all or
any one of them, are inferior in gravity to the
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example, (which we have taken from the Sta-’
tical Estlmates,) the evaporation of, the last
wort becomes, necessarily, still greater. And
what the produce of the malt may be, no one
can foresee, or venture to judge. For our own
part, we should be unwilling.to speak within
five per cent. of the expected value of the malt
used in the operation of any one day, previous-
ly to having ascertained the yield, when in the
coolers, by our instrument.

- Putting the case, therefore, that three worts
are intended to form one equal liquor, by being
fermented together, and that on examining the
two first worts, already boiled off, and laying
in the coolers, and taking also the third wort
in its raw state, in order to attain the means of
producing the average gravity required, the
quantities and qualities should respectlvely be
found to be as follows: »:z., '

Barrels. Pounds.
First wort . 21.5 at 33.25
Second . 22. at 245
Third (raw) 30.26 at 8.25

Pursuing the method of calculation laid down
in the Statical Estimates, we find that the
third wort, which in its raw state was no more
than 8.25 pounds, must (in order to render the
final quality of the aggregate 25.55) be im-
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" proved by evaporation to 16.9 pounds of fer-
mentable matter per barrel, which - will require
a decrease in the quantity of 13.86 barrels out
of 30.26, or 499 gallons out of 1089 gallons.
Of which 499 gallons, 434 gallons are to evapo-
rate while the wort is boiling in the copper, and
the remaining 65 gallons are expected to fly
off in the passage of the wort from the copper
to the cooler, including its continuance therein.

We trust it cannot be said that we have here
made an unfair statement, by putting a case,
as to the yield or value of the malt, not likely
to happen. Neither will the brewer have it in
his power to prevent the necessity of such ex-
cessive evaporation, by judging previously of
the quality of his malt, or by forbearing to
apply the usual quantity of water in the third
extract, on finding the specific gravities of the
first and second worts to be inferior to his ex-
pectations. For the third wort, according to
the necessary procedure, is wholly run off from
the malt, and lodged in the copper for boiling,
previous to the examination of the two first
worts in the coolers. So that no opportunity is
afforded of lessening the quantity, with a view
to improve the quality of the extract, other-
wise than by evaporation, so far as that goes.
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The inferiority of the malt in the present
example, compared with the actual brewing -
in the Statical Estimates, is not 7 per cent,
And as to the probability of the brewer being
mistaken in the previous judgment which he
may form of his malt, to such an amount as 6
or 7 per cent., we shall not refer to what we
have ourselves already said on that subject, but
shall quote the remark of Mr. R., Statical
Estimates, p. 73, where, speaking of two speci-
mens of the produce of the same find of barley,

" under the management of two different mali
" sters, he says, « In the former there is a supe-
riority over the latter of 9 per cent, a con-
siderable difference, to an amount which, in
most commercial concerns, is deemed ‘a fair
profit ; and yet these two parcels of malt would
have passed, among common consumers,. with
this simple observation, that thzs sample ts freer
than that; the difference in sale would not,
perhaps, have exceeded a shilling per quarter,
and the brewer would have thrown them indis-
criminately into his mash-tun, drawing his usual
length from each, to the positive loss of 9 per
cent., either in the quality of his liquar from the
latter parcel, or in the obtainable profits of his
trade from the former, whichever might happen
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te tally with the general quality of the malt he

We agree most cordially with Mr. R. in
every syllable of the above remark ; as we do
with him, we can with strict sincerity say, in
every part of his book, excepting all that re-
lates to the means of obtaining average and
standard gravities, which, we are sorry there-
fore to observe, is the corner-stone of the
whole. ‘

We forbear to comment at large on the me-
thod of forming the length, by frequently taking
the specific grayity of the last wort in the cop-
per. We believe that very few brewers will
trust entirely to such observations in this point,
however much they may be assisted by the
tables and calculations formed purposely for
their direction herein.

We imagine the operator will take a single
gauge of his worts in the coolers, which cannot
engage him more than a minute, just to note
how nearly this aétual quantity (which is finad
and certain) corresponds with those calcula-
tions, the observance of which has necessarily
required his previous attendance at the copper-
side during several hours.

And what if he should then find (which is a
case not at all unlikely to happen) that the ac-
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tual event, both as to quantity and to quality,
should be widely different from his expectations,
as grounded on the tables and calculations?

Would he in such a case, we say, govern
himself with regard to his length, and the
- standard average gravity of his guyle, by this
actually final event; or would he finish the
operation of the day, not regarding what his
quality really and truly may be, but what it
ought to have been according to the calcula-
tions? .

To conclude. In all that has been said on
the subject of Mr. R.’s saccharometer, and on
the method of applying it, we trust that we
cannot be suspected of having any other mo-
tives than what arise from an earnest desire to
render the use of an hydrostatical apparatus
less difficult, in order to its becoming general
in the brewery.

With regard to the mstrument, we have no
maker whom we wish to recommend, or to pre-
fer, on any other consideration, than as the in-
struments themselves may be well finished, and
.perfect of their kind. In this view Mr. Trough-
ton stands as forward as any one we know, or
have heard of. And if the regulator must not
be given up, let the practical brewer inform
himself, by a few observations, what are the



APPENDIX. ' /3

differences occasioned in his worts by the pis-
ton of the regulator being shut wholly into the
tube. Suppose the difference between the fix-
ing the regulator at the point required to sink
the imstrument to *©, and between the shutting
- it wholly in, should be 0.6, or six-tenths of a
pound. If a wort should contain 24.8 pounds
of fermentable matter, as exhibited by the sac-
charometer when the piston of the regulator is
quite closed into the tube—the brewer has only
to call the specific gravity of such a wort 25.4
pounds; in order to be: fully as aceurate as he
would be by setting the regulator..

As to the method of forming average or
standard gravities, it must evidently be a mat-
ter of indifference what are the means made
use of, provided the end is obtained. Our own
general observations during the process of brew-
ing, and indeed an experiment which we made,
purposely with a view to judge of the propriety
and practicability of excessive evaporations, are
not at all in favour of that method. We choose,’
howevet, to leave the decision of this matter
to the practice and examinations of other brew-
ers, who may, perhaps, perform ‘the operation -
with more success. Observing only, that al-
though it should be found to be practicable, it

must unavoidably be tedious and inconvenient.
H
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'And even if -the brewer should have so much
perseverance as to disregard-all-other consider:
ations, one still remains which is of the utmast
importance in the present. concern; .namely; the
doubt and hazard of ever hereby obtaining
the exact’ average or standard gravity re-
qured. - :

Those brewers, thenefore; who may be'inm»
duced: to use an hydrostatical instrument con»
stantly, will, of course, adopt:that method which
they may severally find. to be to themse]wes
most easy, most.convenient, and, in the fina)

event, as to. quanmy as well as qua]:ty most
certain *. '

*.See the note at the énd of Section VI, -




ADVERTISEMENT.

The Witer of the v Hydrometrical Observations and- Expe-
riments n the Brewery,” finding that seme paris of his
Book have been misrepresented, judges it proger to sub-
Join the following few Remarks in explanation.

Tre discovering of the differences in water
is an essential circumstance; because a small
difference in its quality, as indicated by its spe-
cific gravity, will produce effects, proportion-
ably, far more different in the brewery. Thus
2 in 1000, in the water made use of, will be of
much more. consequence to the brewer’s trade
than I0 in 1000 in the gravity of his worts,
unless some important parts of his process
should be varied accordingly; to which varia-
tions a previous knowledge of the quality of
the water is necessary..

The value of most herbs, whether green or
dry, may be ascertained by the specific gravity
of their decoctions. And to such purposes the
rules on the subject of hops, as given in the
Hydrometrical Observations, will, it is con-

ceived, be found serviceable.
H2
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" With regard to the use made of the weight
of water in discovering the value of worts, it
has always been the rule to express water by
the sum 1000. The writer found, that the
water in his brewhouse would not permit Mar-
tin’s hydrometer to sink to the point which
Martin intended for water; by two divisions on
the stem: that water was, therefore, called
1002. Where extreme accuracy is required, it
is easy to allow for this addition to the weight
_ of water, by deducting 2 from the worts. But
this, as has been said before, is material as to
the water, but not as to the worts.

When the brewer is provided with an instru-
~ ment which sinks to any given point in water,
whatever increase of gravity he obtains in his
worts will be shewn by the power required to
sink his instrument to the same point in such
wort, and the amount thereof may then, surély,_'
be as well comprehended if expressed by num-
bers of any kind, as by pounds or ounces. Let
it, therefore, be remembered, that 563 and 311
signify the proportions which these worts bear to
each other, in valuable matter obtained by the
water from the malt. It would be absurd in-
deed to imagine, that if any given quantity of
water weighed actually 1000 pounds, the same
quantity of strong wort would weigh nearly
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1600 pounds. Al the hydrometers now made,
those iftended merely for spirits excepted, spealt
a language expressive of the superiority or in-
feriority of worts to each other; and that, be-
sides shewing the differences in water, is all
that a brewer has to require of the instrument.

In forming average gravities, to give positive
directions, suitable to every brewhouse, is not
to be -expected or attempted. A general no-
tion of the design or object aimed at ought to
suffice. -The plain question is, whether it is
more. easy, as well as more certain, to ascertain
the’ average gravity of several worts, and to
form any required standard of strength in malt
liquors, by examining the worts of each day’s
brewing in the copper, or by waiting until all
such worts are separated from the hops, and
disposed of in the different coolers? This must
be determined by a majority of those gentle-
men in the brewery, who may be induced, by
the arguments of any writer on the subject, to
:make the experiments. As to the objections
likely to be made to the latter method by the
-officer of excise, none such can arise. The
brewer is not compelled to declare his length,
or, i other words, to say what portion of the
day’s brewing is strong, or what is small, beer,
-until -long after a full opportunity has occurred
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to- him of determining on this matter, by ex-
amining the quantities and qualities of each
wort distinctly.

The excise laws forbid mixtures of strong
with- small beer, when the length is-once de-
clared by the brewer, and gauged by the ofli-
cer. But until then, the brewer may lay his
worts off, or divide them in the coolers, which
are (or ought to be) several in pumber, as he
pleases. And that part which is declared to he
strong, or that which is small, may, withomt
offence, be at any time afterwards mixed with
the beer or wort which has paid the same duty,
of any former or succeeding brewings; the

- whole being presumed.to be dene with ¢he
knowledge of .the officer.

The process of mixing crude wort with deer
was never thought of ; but it may,- without in-
jury or disadvantage, be added to other far
menting wort, of the preceding day’s brewing;
the additional wort containing .a proper degree
of warmth, with a due proportion of yeast, and
the whole being then fermented to its just-crigis.

What was said of sweets was intended, chief-
ly, to shew that the utility of hydrostaties is
not confined to the brewery. That a ferment-
ing power assists in extracting, may be proved
by introducing a few hops in a net, into a guyle
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of beer under fermentation. it has been as-
serted: by ‘these who have made the experi: .
ment, that a far less proportion of hops would
serve as a preservative, or to communicate fla-

vour, if it was the practice more frequently to
introduce a part of the quantity allotted into
khe guyle:ton: such is 'the extenmve powa- of
férm@ﬁtatwn :

T Judgmg of the value of the fruit, from
w‘lnch sweets are extracted, if the observations
are ‘taken ' ‘regu}aﬂy, and wore “particularly to-
"wards' the ‘Ufisis, on comparing the preatest
" ‘gtavity ever observed in one infusion, with the
‘gteatest ‘gravity ever didcovered in another df
‘equid] quintity, “each- ‘may be ‘concluded to-have
13‘eén ‘draw from fruit, valuable in proportion.

- With regard to the use of spirits in ‘wines,
théy' miay be necessary fot foreign wines; on
theit 'béing ‘conveyed by 4 -sea voyage from
“oie “kirlgdorn or- climaté o undther: but the
‘wities “aftuded to ifi thie ‘Hdrometrical Obser-
atiohs Hré dily Briglish-mads wines, which, it
is presumed, are not ‘frequently, if ‘ever, ©x-
‘ported: And it is, moreover, proposed to make
an addition to their strength by an extra allow-
ance of fruit ; as more pleasant, as well as more
wholesome, than British spirits from corn.
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‘The writer has met with no other remarks on
his beok, which appear to require any notice.

AvtoN, Nov. 10, 1785.

.. Tur foregoing advertisement was occasioned
by some remarks which the observations, in
the Appendix to the Hydrometrical Observa-
tions, on his mode of forming Standard Gravi-
ties, called forth from the author of the < Statj-
cal Estimates.” What these remarks of Mr.
Richardson's were, I dont know, or I would
insert them; but I possess a letter from Mr.
More, the Secretary:to .the Society of Arts, to
my father, dated 3d December, 1785, on this
subject, in which he says— Your answer to
Mr. R. I think fully sufficient, and am much
pleased with your resolution of paying no-far-
ther regard to what they may say ;,for-as one
of them is, I believe, a professed pamphleteer,
he will be bappy in any opportunity of exercis-
ing his vocation.”—J. H. B.



The following little Tract was not printed for sale, but was
distributed by the Writer among his Friends and Cus-
© Zomers. : ‘

KPR . :A SHORT

. ADDRESS TO THE PUBLIC;
T R

‘PREJUDICES AGAINST 'THE ~BRE‘WERI:E'S\.

Bx JAMES BAVERSTOCK.



ADVERTISEMENT.

I~ the following attempt. to remove a severe-
ly.injurious impression, the writer trusts that he
will not be suspected of other motives than

. such as arise from the fullest conviction of the

public mistake in the case ; and that an effort,
however feeble, to correct a misconception so
universal, is, at all events, excusable.

A part of this popular efror is owing to the
general unacquaintance with what matters are,
and what are. net, * fermentable.” Awd’ from
this ignorance, some few, even of those who are
deemed brewers, may hot be exempt. Such
uninformed persons, as well as publicans and
others who bréw for themselves, will perhaps
derive some new information from the assertion,
that ¢« Malt and Hops are the cheapest,” as well
as, in every respect, the most beneficial, « arti-
cles,” that can be used * in'brewing Beer, Ale,
or Porter.” Which information may, also, be
new, to those well-meaning gentlemen who are,

“at this time, promoting the establishment of

Subscription Breweries, in different parts of the

kingdom.

AvtoN, April 6, 1807.

James BaversTock.

|
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&ec. .

Persuapine myself that a communicasion,
-which may contribute to remove error, will be
£avourably received by the candid and unbiassed
part of the community, I am mduced to offer
the. following observations on the prejuidites
which prevail against the public brewsries:
Whierein Tishall endeavour to shew, that = xery
wide distinetion .exists among the practitioners
an this consadenble bmnch of tha nnnoml
trade.

If, then, I ammld that ‘“some: bw!versme
other materials than malt, hops, :yeast, and

water, in making their beer, ale, or porter,” I
wnswer, most confidently, that such men are
entirely unacquainted with ithhe most wvaluabte
principles of their busimess, and are, also, most
contemptibly ignorant of their own interest;
for that all the money which -is \paid for such
additional matbers; s far. worsexhspmed\of than
if it avere thrown ino the sea. -
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Every brewer of beer for sale must have two
leading objects in view. First, to provide a
liquor which, by obtaining a preference with
the consumers, obtains, also, a ready extension
~ of sale—and, secondly, to make that liquor of
the proper and required quality, at the least
possible cost to himself.—This required quality
comprehends flavour, strength, and transpa-

. With.regard to rLAvOUR, those who are the
imost concerned in the sale of beer have the
best opportunity of «knowing,” that the flavour
-which is' yielded by malt and hops alone, is
:abgolutely inimitable, and unattainable by any
‘substitute whatsoever; and so. decidedly is it
preferred by -all ranks of consumers, that every
-attempt to. counterfeit it must be expected to
. produce a sensible decrease of demand for the
“beer.. Nor can such an attempt be concealed
from. those who are, in any degree, judges of
malt liquor; to whom the imposture must, at
:once, appear so puerile, as to become highly
ridiculous and contemptible.

~ No peppers, no aromatics, can be used, 1sth-
out leaving a pungent heat in the throat, and on
the palate ; which, of at all attended to, can
never be mistaken for spurituosity. And. it is.as
easy to distinguish between that fine flavour
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which aceompz;nies the bitter of the hop, and
that of those ingredients which are said to be
used as a. substitute for it, as between the
flavour of the finest champagne and the most
ordinary cider. Besides, it is not only the pe-
culiar bitter and fine flavour accompanying it,
which render the hop so essential to the brewer,
but its peculiarly preservative properties, which
no substitute has ever been found to supply,
and without which, no bitter can be of any real
use in beer*. -

As to sTRENGTH in beer, as in wines, cider,
and every fermented liquor, the foundation of
it, in all, is «Sugar,” viz., the sugar of the
malt, of the grapes, and of the apples.

Now, the saccharine matter obtainable from.
well-made pale malt is, (under all the present.
high duties) positively, the cheapest sweet that:
- is, by any art or in any manner, procurable from,
any other British or foreign production. - .

* A wine-glassful of beer, thrown hastily into a clear fire,
will afford a certain and easy test by which we may detect
whether the warmth on the palate be the effect of genuine
spirit, or whether it is artificially given by aromatic drugs.
If it be caused by the presence of actual spirit, it’will im-
mediately blaze through the bars of the grate; but if it be’
merely the effect of spices, the Beer will not burn, and will-
operate on the fire only as so much water.—J. H. B.
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' Fo- the years 1799 and 1860, Parliamerrt
judged'it expedient to allow the use of sugarin
the Breweries—and, although the price of barley
was thenr more than- 4l. the quarter, to which
was to be added the duty on malt, it was dis-
eoveralile by a very cheap and easy experi-
ment, that the saccharine matter obtainable
from malt, was more than 20 per cent. cheaper
than sugar, for the purposes of making Beer.

So that tke indulgence was of no use to the
well-informed part of the trade ; although a few
of the most ignorant persisted in, and pleased
themselves with, the use of it.

Should any confirmation Be required of the
cheapness of malt, compared with sugar or
with molasses, it is to be found'in the practice
of the distillers, who are not restrained' from
uiing those or any other articles} yet they
constantly prefer malt and barley only—finding
these to be the most productive of spirit, in
proportion to the respective costs of all the
subjects.

It follows, therefore, that the introduction of
any other ingredient than malt, to communicate
strength to Beer, is a positive waste of money ;-
for, it is a mark of the greatest ignomnce to
expect that peppers, or any ‘- unfermentable”
matter whatsoever, will contribute to vinous
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spivitaésity. - Where then cam'be the tempti
‘tion‘t6 any brewer, who is acquaintéd withs lus
business, to substitute any matters fosd 1bose
highly valuable materials, malt and hops?’ In
truth; every attempt’ at such swbstitutien is a
 gross folly—andt surély, no-brewer who knows
how to use malt and hops properly in brewing;
(wherein lies the distinction between the well-
informed and the ignorant practitioner,) - would
subject himself to the severe penalty, as: well
as disgraee, which ke would: be Iable to, for
intfoducinig substitvites’s when he welt:knows
that the use of them' must: tend to the dimimal
tion of his trade, no less than to a: considerable
increase of lis expenses ; ih making a lessvm
luable, and a less saleable, commodity.

" The"elose connexion between flavour  asd
spirituogity, or strength, in malt liquors, inay be
easily discovered by an examination and-comp
parison of the different fine country ales-sold in
London, where the brewer can always obtain
a price equal to the strength and quality of his
beer ; by whiech he is-enabled to produce an
article made from the most curious extracts of
the choicest malt and hops. And the superior
and popular ales in demand, ought to be dis-
tinguished by their strength and fullness of
flavour, in proportion to the several prices
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obtained- for them. For, so intimately con-
nected and blended are spirituosity and flavour
in all liquors, that the one cannot be-diluted
without the other, which may be exemplified
by mixing water with wine; in doing which
it may be observed, that the flavour and spiri-
tuosity are at the same time reduced. .

The next conmsideration relates to: TRANS-
PARENCY. .
* There are two parts of the procness of Brewmg
which chiefly require the brewer’s skill, because
THEY. PRINCIPALLY affect both his profit and
his repute. These are, first, the extraction of
the fermentable matter from. the malt," by t.he
water .applied in the different mashings ; and
secondly, the conversion of the worts, s0ex-
‘tracted, into the desired vinous liquor, by a
properly conducted fermentation. On the heats
of the water so-applied, and the modifications
of these heats in the different infusions;,. it
greatly depends whether all- the ‘saccharine
matter which the malt is capable of affording,
be extracted; and on these heats depends also
the aptness of the produce to attain early and
spontaneous fineness*: which is still farther

* The extractable parts of malt are saccharum’'and miuci-
lage. Some portion of the latter is necessary—yet a super-
abundance prevents transparency, and induces: greyness.—
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promoted by suitable heats and the changes

thereby produced in the subject, while under
the action of fermentation. All these heats
rest on the Brewer’s judgment ; and, when de-
termined on, are applied with the greatest pre-
cision, by using the thermometer. While the
strength of the worts is adapted to the price to
be obtained for the Beer, with equal precision,
by the use of the hydrometer; even to less
than a thousandth part of the whole fermentable
matter contained in each wort.

Beer, Ale, or Porter, brewed with the assistance
of'these instruments, and according to established
rules gained by diligent attention, and proved
in a long succession of events to be correct,
will stand in need of no art to produce trans-
parency, provided it be allowed to remain in a
proper cellar, undisturbed for a reasonable time,
after it is removed from the store of the Brewer.
Such removal cannot take place without causing
temporary turbidity; and, as in situations .
where the demand is the greatest, the rents
are also high, and the room most generally
scarce, so the retailer has it not always in his’
power to keep a sufficient stock of Beer, to

The soluble parts of malt are not merely saccharum.

and mucilage, they consist likewise of gluten and
starch.—J. H. B.

I
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avoid the necessity of some oecasional use:of
isinglass. I know of no other matter as at all
applicable or ‘assisting, to fine malt liquors:
and, as this article is well known to be not only
perfeetly innocent, but also so salubrious and
‘ratritious, as to be given to the most delicate
invalids, and to be introduced. in several forms
as’a luxury at the tables of the most opulent,
it is strange in the extreme that the use of it
shoald not be legally admitted in the Brewery ;
for to many of the trade it is indispensably
necessary, on frequent occasions ; while to some
it ‘may not be: necessary at all, or but very
rarely.

It is but fair to observe here, that the com-
plaints against the reduced quality and altered
flavour - of the London porter, are extremely
uncandid. Let it be considered that the excise
on Beer ‘is increased- 50 -per cent. and the duty
on ‘malt. more 200 :per ‘cent. in the last four
years:; and:the price-of barley hearly 100 per
eent. since. 1'790.

‘To these must-be added the great increase
in the confingent -expenses:of labour, .taxes,
horses.-and- their .food, and withal, the large
addition of capital required to pay for all the
articles and charges. Notwithstanding all these
disadvantages, the public so unreasonably, yet
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se powerfully, oppose.any (even small) advance-
on the retail price of Beer, and particularly in
London and its vicinity, that the Porter Brewer
“can anake no attempt to compensate himself,
atherwise than by overwhelming his malt with
four portions of water instead of three, as for-.
merly ; the effect of which on the Beer will, I
presume, be sufficiently understood. And, it
must hence be allowed, that the diminution in
the quality er this liquor is not attributable to
the Brewer, s0 much as to the present state of
the national concerns ; and to the.choice of the
public, in preferring .a low priceto.a more nu-
tritious. artigle. o
‘To speak now .moye:particularly of the pre-
judices against all the public Breweries. It is
extremely unjust and .a great misfortune to
them, $hat those Brewers, ;who, by study .and
well-dirgcted ohservation, have.attained a moze
scientific,and therefore a more successful,prac-
tice than seme others, should be, generally, the
" first objects of suspicion.and distrust—while thoge
remain unguspected, who are of inferior educa-
tion and knowledge. Whose minds being
unused -to subjects of so comprehensive and
intricate .a nature, as constantly occur in a
Brewery, are jutterly incapable of conducting
the,process.; and.-who do not, therefore, make
12
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a wholesome, palatable, and transparent liquor,
oftener than as the wildest chance. may lead
- them to success.

It requires the laborious study of a whole life
to establish an uniform practice in the Brewery
—such as may be, generally, successful. The
whole process requires to be watched, from the
infusion of the malt to the cleanse from the

. fermenting tun, and to be conducted by the
means of the best instruments and the nicest
calculations, through all the various changes
and modifications to-which worts, beers, and all
fermentable subjects are liable. They cannot
be wholly left by night more than by day, until
the effect to be produced is completed in them,
and until they are brought to a perfection equal
to the-practitioner’s wishes.

After all his labour and success, how into-
lerable must it be to the ear of such a Brewer
10 be-told, that some low fellow (probably con-
nected with a neighbouring publican who brews
his- own beer,) is taking every means in his
power to raise an odium against kis Brewery.
That such a man goes into a house supplied
by the Brewer, and orders some other sort of
liquor—declares “ hé is particularly fond of
malt liquor, but can never drink (such-a)
brewer’s beer, on account of some matter being
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put into it, which always disagrees with himi—
but that the home-brewed beer of his friend
is particularly fine and good, and never hurte
him in any respect, §¢. &c.”

Should curiosity or accident afford the Brewei'
an opportunity to examine this celebrated
«“ Home-Brewed”. Beer, he finds it nineteen
times out of twenty to be foul, and of every
hue that is unnatural to good malt liquor—
offensive to the smell, harsh, and every thing
but well-flavoured to the taste ; and withal, so
strongly tinctured with other ingredients, as
evidently not to be manufactured from- malt,
hops, yeast, and water only. Yet, as such

beers are made by an ignorant hand, and bear -

the name of “ Home-Brewed,” they are out of

the way of suspicion—although a liquor, con- 3

taining not half the like ill qualities, would
be, speedily, destructive of a public brewer's
trade.

It is not then the intelligent and successful
Brewer who is a proper object of suspicion, but
the ignorant ; and those who are in so small
a way of business as to be capable of intro-
ducing their nostrums with their own hands.

Utterly incapable of using the necessary instru- .

ments, and too ignorant of the principles of
arithmetic, to work the intricate and nice cal-

.

— ke
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‘culations which' are required, they at énce
attribute the succéssful praetice of the Brewer
to the use of drugs y and, in a false and fancied
idea of following his ptocéss, attempt to imitate
his beers, by introducing all sorts of trish into
-the composition of their own. For which they
have the opportunity, without suspicion y owing
to the implicit and improper confidence which
is, too generally placed in all malt liquors; sold
under the mame of « Home-Brewéd Beer.”

I wotild hot be understood to insinu#te that
évery retail Brewer; or man in & small way of
business; is an unfait trader ; or that the extent
of a man’s trdde should be at all a critérion of
his intelligence and rectitude. For, there are
many of the former déscription without doubt;
who are men of chadracter and reputation;
while there atfe, unfortunately, some few engaged
in considerable country Breweries, who, from
want of education and want of common abilities,
are extremely ignorant, however opulent. Be-
tween men of this description, and the intelli-
gent, welkinformed; and truly respectable
Brewers; a distinctioh ought to be made.

For; a man who is not possessed of some
other sort of information than generally serves
to conduct most of the trades, is no more
capable of brewing uniformly (without which
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all is hazard,) thap a country batgeman is qua-
lified to navigate a vessel through the ocean, tg
any proposed port-or peint without a compass.:
or if he had one, without a ngpt knowledge pf
its application. _

From what has been- saad 11; may be, }udged,'
that a successful practice in the Brewery is pot
a 'matter of chance, but of valuable knowledge,
Which is also yseful to the public; in providing
them a wholesome, palatable, and spontanep
clear liquor, made from the choicest malt an
hops; but without that most serious waste of
these costly articles which constantly attends
the placing them in the hands of an igno-
rant practitioner ; whether in-public or private
Breweries.

Yet it has, most unfortunately, and most un-
justly, happened, that in proportion as such
described malt liquors have been most generally
produced by any public Brewer, what should be
‘deemed creditable and meritorious, is by the
ignorant perverted, by being imputed to sophis-
tications, which malicious calumny often de-
cides to be of a deleterious nature.

But I trust it will be perceived, that the great
. number of very respectable and well-informed
gentlemen who are now engaged in this branch
of trade in every part of the kingdom, ought to
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stand in the public opinion, far above all such
suspicion. Seeing that it can be’no more their
inclination than it is their interest, to substitute
in the manufacture of their beers, any ingre-
dient for malt and hops, because no matter can
be procured of equal value to them, at so cheap a
.rate ; nor can any extraneous matter be intro-
duced in any way into the Brewer’s practice,
without causing a diminution of his trade, his
profits, and his repute.
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POSTSCRIPT.

. Tre imputations against the Breweries are
greatly owing to the artful practices of some
travellers for the druggists. Who intrude them-
selves by first offering isinglass for sale; and
take that opportunity to watch, according to
the reception they meet with, how far they may
be likely to succeed, in imposing upon the igno-
rance and credulity of a Brewer, when they
tell him they can supply him with an ingre-
dient, which is a most cheap substitute for
malt and hops. Now, second to malt, no dry
Jermentable matter can be so valuable to a
Brewer, as sugar—nor can any matter be so
likely to answer the intention of the Druggist,
in the case, as sugar; disguised probably by
some mixture of quassia, and ground together
Hence the combined sweet and bitter serve to
persuade an ignorant publican, who brews his
own beer, (and perhaps at some times an igno-
rant public Brewer) that this ingredient will
save him largely, both malt and hops. The
temptation is great on both sides. The Drug-
‘gist “knows” that if he can sell such a matter,
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he gains a profit of more than cent. per cent.—
while the weak and credulous purchaser hugs
himself under the impressiem, that he is in-
. debted to this ¢ most civil and kind” gentleman

for a secret, which will make him a rich man
“ in no time.” _

He proceeds accordingly to lessen the allow-
" ance of malt, but not of water. The result of
which is, that his beer is poor and thin, from a
want of spirituosity, and so ill-flavoured from
the portion of quassia introduced, as to be ut-
terly unsaleable. And this without the smallest
recompense for the money expended.

This, however, is but a part of the injury
occasioned by these men. In their pressing
solicitations for orders, some of them will not
‘scruple, most falsely and basely, to adduce the
example of some eminent Brewers, as purchasers
of their trash. And, it is this very description
of persons, who, more than all others, contri-
bute to promote the popular prejudices; it
‘being their interest to persuade every ignorant
Brewer, whether public, retail, or private, of
the usefulness and cheapness of their drugs.
‘Whereas, I will assert, that the entire stock in
trade of any druggist, although the value of it
may amount to 20,0001 for other uses,isnot worth
the cost of a single shilling to any Brewer, for the
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pdrpeses of imiproving the fhiveur, or in any
way contributing to the strength, of malt li-
quors, otherwise than as the articles may be
saccharine.

- And what may be the inducements to a
Brewer to exchange malt for any other saccha-
~ rine matter, will be seen in the following state-
ment (if it be credited) of the result of various
and répeated experiments, on a great number
of the differemt sweets in domestic use. Acs
eording to which, I have found that a quarter. of
middling pale malt, such as niay now b¢ bought
at Mask-lane for 70s., will make as mwch wort,
beer, or vinous spirit, of certaiti given qualities,
as 1801b. of sugar; such ag, I learn, may be
bought for 60s. the 1121b. But the best pale
malt, stich as a brewer would cause to be made,
under his own directions and inspection, at the
cost of '76s. the quarter, is equivalent to

200 1b. of sugar, at 60s.
226 of honey, at  80s. } 112 1b.
240 of treacle, at 42s. '

I do not think it possible to find cheaper
(fermentable) matters than malted corn, and
the éther articles above mentioned. If, there-
fore, I am correct in the prices of the last three,
(and the error, if any, is not, I presume, very
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material,) the following will be found to be the
relative costs of their saccharine matter, when
equalized with a :
Quarter of Malt,at . . . 76s.
viz., Treacle . . . 90s.
Sugar . . . 107s. .
Honey . . . 16ls.

The public, therefore, can be at no future
loss to decide on the sort of temptation, which
can lead an intelligent Brewer to listen to an
insinuating druggist. -

To conclude. The Brewer who does not
«“ know” that all substitutes for malt and hops
are, “ very far, worse than useless,” cannot be
otherwise than too ignorant, also, to conduct a
single day’s process in a brewery, with any
probability of deriving adequate profit or repute
from his labours.—J. H. B. : :



CORRESPONDENCE

BETWEEN

OUR. AUTHOR, UNDER THE SIGNATURE OF
“ A HAMPSHIRE BREWER,” AND A GENTLEMAN,
WHO SIGNED HIMSELF « CANDIDUS.”

PRINTED IN COBBETT'S POLITICAL REGISTER, IN 1808..



Tue following controversial Correspondence,
between our author and a gentleman in the
North of England, appeared in Cahbett’s Re-
gister, during the months of November and
December, 1808.

I have given the letters of “Candidus,” as well
as those df the-« Hampshire Brewer,” in -order
to explain the latter; and . in candour 1 must
admit, that the remarks of -Candidus gre ex-
tremely forcible. This public correspondence
led to a private one, .in their real names; and
Candidus at length applied for instruction from
the Hampshire ;Brewer, which, however, was
not communicated. I possess this gentleman’s
letters to my father, but I do not consider my-
self at liberty to publish them.—J. H.B.




CORRESPONDENCE,
&c.

. To WILLIAM COBBETT, Eso.

SIR,
Persuapine myself that a communication, which
- may ‘contribute to remove-error of any sort, will
be favourably received by you, I am induced to
offer the following observations on a subject of
general concern, inasmuch as it relates to the
purity, and other good qualities, of the national
beverage, beer.—What ‘I am desirous to im-
press on the minds of the community is, that
the production of uniformly. good beer is not-an
arbitrary matter, as is-commonly supposed,and
which may be accomplished by any -and -every
person who :cheoses to take on himselfthe -of-
fice of a brewer. For a man:may be willing to
sacrifice a large allawance of the choicest ma-
terials, without having the power, after all, to
make a: palatable, early, and spontaneously fine,
and: consequently-a wiholesome, malt liguor, un-
less ‘he is provided with, and fully understands
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all the uses of some far more secure guides,
than the discriminations of his own senses alone
will prove. A studious observation of the pow-
erfully different effects of the different degrees
of heat in the water used in the several extrac-
tions, and of the heat in fermenting the worts,
80 extracted from the malt, is of the very first
importance and necessity.—The last is an ope-
ration of such influence in the case, that, in con-
junction with the precautions required to be
observed in the mashings, fermentation' deter-
mines the early or the later period of natural
_ fineness, as well as a distinction of flavour, ac-
cording to the several stages of its progress,
and, withal, fixes the principles of preservation
in beers. Hops afford the basis of this last-
mentioned and desirable property; but all the
benefits of the hops are destroyed by a few
hours only of too long protracted, or otherwise
erroneous, fermentation.—The several degrees
of heat critically suitable to these two leading
parts of the process, rest on the brewer’s expe-
rience and judgment; and, when discovered
and determined on by him, are applied, most
precisely, by the use of properly-constructed
thermometers. But these heats cannot be
judged of, to any tolerably sufficient degree of
correctness, by the perceptions of the touch
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alone. Neither is the exact quantity of saccha-
rine matter, afforded by the malt, which is the
foundation of all the strength in the beer, to be
discriminated by the taste. It is, however, ne-
cessary that the precise amount of such sweet
should be constantly ascertained; because,
without a knowledge of this product, (which
varies surprisingly according to the different
quality of the barley, and the method of malt-
ing it) the brewer cannot maintain that unifor-
mety in the strength and flavour of his beer,
which is the only true criterion of a well-regu-
lated practice—This valuable information is
afforded by a suitable hydrostatical instrument ;
which shews, by the specific gravity of small
- portions or samples of the different worts, and
by ‘their several gauged quantities, the total
amount of such saccharine or fermentable:
.matter contained in each brewing of malt, to a
thousandth part, or less.—It will be evident to
every reflecting mind, that, without a know-
ledge of the uses of these two instruments, so
often as a practitioner succeeds in producing
- good begr, he is indebted to chance alone— and
that he retains no sure means to repeat his for-
tunate operation. Time, indeed, will produce
much change, and, generally, some improve-
ment in beers brewed at such random; a remedy
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which may be afforded, and is, also, greatly
relied on in family brewings. But this cannot
be otherwise than highly disadvantageous to
the public brewers in the present state of their
trade, by causing a necessity for a burdensome
stock of beer, prepared from barley at an ex-
cessive price, and loaded with enormous duties
on the beer, and on the malt.—The employ-
ment of the two instruments is now become
pretty general in the trade ; yet the advantages
derived from them are but partial—always
varying with the degree of experience and judg-
ment possessed by the different practitioners,
in establishing a set of rules for conducting the
operations, It is, therefore, severely injurious
that, owing to the generally prevailing opinion,
that the business of brewing is-merely practical,
and therefore performable by persons of the
meanest -education, those who have been some:
what more successful than some others, in dis.
covering the beneficial points and uses of the
instruments, have become the objects of misre-
presentation and detraction; and this, directly
through the ignorance of the uninstructed part '
of the trade, or of other persons who are
equally uninformed in the matter. Much
calumny has been disseminated in a charge of
their using other articles than « malt, hops,
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yeast, and water,” or it is chiefly pointed at a
supposed use of substitutes for the two first. I
shall endeavour to shew that the brewer, who
expends his money in any such substitutes, or
in any extraneous matters whatsoever, is most
despicably ignorant of every advantageous
principle of his business, and of his immediate
interest in a pecuniary point of view ; for that
malt and hops are not only the most bensflcial,
in every respect, but, also, the cheapest, articles
that can be used in a brewery.—It is well known
to the Distillers, as well as to the intelligent
among the Brewers, that it would be no more
fatile to attempt to make saleable bread from -
sawdust, than to make any sort of vinous liquor
(such as beer) from any matters whatsoever,
except from some matter which is saccharine.
¥or no other subjects will yield an extract
which is capable of the vinous fermentations
without such fermentation no strength or spi-
rituosity can be produced ; and the quantity of
ardent_spirit, (provided the fermentation has
been properly conducted) is ever in proportion
to the quantity of stoeet contained originally in,
-and therefore extractable from, the subject or
matter employed; and so very exact is this
proportion of the spirit to the sweet, that the
distillers can ascertain, to mathematical cer-
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tainty, the precise number of gallons of proof
- spirit which will be yielded by their fermented
liquor, (called by them wash,) previously to
committing the latter to the still. The same
rule extends also' to, and is practicable in,
.the brewery. Of all the saccharine matters,
whether domestic or foreign, procurable in this
kingdom, the three -cheapest, comparing the
produce with the cost, are malt, treacle, and
sugar. The proportions which these bear to
each other, are as eight bushels of malt, so are
196 Ibs. of sugar, or 240 lbs. of treacle.—The
introduction of the smallest quantlty, of either
of the last two, subJects the common brewer,
by the excise laws, to the penalty of 200l If
then it were even desirable to substitute such
sweets for malt, could, let me ask, any useful
quantity of such bulky matters be introduced
into any considerable brewery, without the
knowledge of every individual employed on the
‘premises, who, as informers, would partake of
the penalty? Would, therefore, any prudent
man render himself liable to such mean tyranny,
or to such exposure and such penalty? With
‘regard to treacle, must not every person, how-
éver unacquainted with the practice of brewing, .
perceive, that a very small portion of this coarse
-and black article could not fail to destroy the
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sale of all beer required to be pale ; and as to
sugar, the cost of 196 lbs. is 107s.*, while a quar-
ter of the very best pale malt is to be made or
purchased at 20 per cent. less; even under the
present unusually high price of barley. Which,
therefore, of all the saccharine matters, is the
most desirable one to a brewer, in producing
the most saleable beer, at the least cost to him-
‘self?—The use of hops in brewing, exclusively
of their desirable flavour, is to preserve the
worts from becoming acid; as they would,
without this preventive, at some seasons, even
in the first stage of the fermentation. For, the
introduction or the omission of this ingredient
constitutes the chief difference between the
operations of making beer and vinegar from
malt. More powerful bitters than hops may,
perhaps, be procured, but the bitter is of no
use without the preservative property. Gentian
and quassia are wholesome and useful as med;-
cines ; but, if introduced in beer, they cannot
fail to cause a rapid decrease in the brewer’s
trade; owing to their total want of the fine
aromatic flavour, as well as of the preservative
qualmes discovered, hitherto, in hops alone.
Hence there can be no inducement to an under-
standing brewer to use any substitute what-
) * In the year, 1808.
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soever for hops ; since it must be plain to every
- one, that a prosperous trade is no otherwise to
be gained, or to be preserved, than by pleasing
the palates of the consumers; and no other
matters will afford so saleable a flavour in beer,
as choice hops united with well-made malt.-—
But, the most important of all the considera-
tions connected with the case, relates to the
wholesomeness, or otherwise, of the different
malt liquors, brewed in the kingdom.—It is
owing to the general ignorance among the ma-
jority of practitioners that scarcely any beers
‘which are brewed by them will become natu-
rally fine in less time than twelve months ; when,
they are, most commonly, hard, perhaps crabbed,
and are, accordingly, deemed by all the medical
men unwholesome. On the other hand, that
species of malt liquor is allowed, and found to
be the most wholesome, which becoming spon-
taneously bright at an early period, will so
continue, without tendency to acidity, during as
many months as may be required for consuming
it. These desirable properties are to be ob-
tained, constantly, only by a knowledge of the
proper heats which are suited to the critical
parts of the process. While uniformity in
strength, proportionate to the price obtained
for the beer, is gained by the right use of an
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hydrostatical instrument. It will, probably,
be remarked, that the well-known impgrtations
-at the custom-houses, of certain articles, sup-
posed to be used in the brewery, establish the
proof that such matters are used in beers. It
may be se.. I am not atiempting, nor am I at
all desirous, to defend the practices, of the
grossly ignorant. What I affirm is, that no
truly intelligent brewer would so waste his
money to no other object than to deteriorate
his beer, and thereby impede the sale of it. In
‘situations where public breweries abound, it is
little imagined how very scarce they are in
other parts of the kingdom ; insomuch that it
was stated to a committee of the House of Com-
mons, about eighteen months ago, by Mr. Jack-
son, one of the commissioners of excise, that
.the number of common brewers amounted only
to 1,400, while the brewing publicans were so
numerous as 23,700 ! !—If the community could
be prevailed on to believe, that a generally
successful practice in brewing is really and
-truly a matter of science, and not attainable
without laborious study, and the constant assist-
ance of aceurately made instruments, which last
can be of no use whatsoever, unless they are ac-
-companied with some portion of mathematical
knowledge, it would be evident that the greater
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bulk (if not all) of the 23,700, together with
very. many of the 1400, in the country, must
be utterly incapable to apply the: instruments,
and to conduct such an intricate process, with
any. approach to certainty ; and, that, unable to
account for the disappointments, which they
must incur, wholly ignorant, also, of any cor-
rect means to judge of the comparative values
of the very best materials for brewing, and #ks
very worst, they are open to the insinuations of
the .venders of the drugs alluded to, who, it is
well known, hesitate at no falsehoods to.per-
suade these uninformed people that the success
of the reputable practitioners is owing tothe
use of the contemptible trash for which they
pressingly solicit orders. These, therefore, if
any, are the brewers who, through the grossest
ignorance, become the purchasers of ingredients,
utterly inapplicable to the purpose; and which.
can have no other effect than to increase their
difficulties, as well as their expenses. On the
other hand, the most wholesome, and generally
preferable, malt liquors, are .chiefly to be ex--
pected from the efforts of men of better educa-
tion, engaged in considerable breweries, wherein
the. principal himself, and not an ignorant de-
puty, directs the process. To such men the
study of the practice affords a pleasing amuse-
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ment, which leads them to ascertain the quali-
ties of, and rightly to distinguish between, tke
Jour only articles which are useful and neces-
sary, and all others which are very far worse
than useless. ~ Besides, it is not in-the power,of
any brewer, however well experienced and in-
structed in the business, to obtain so large a
proportion of vinous strength, as well as some
other of the most desirable qualities in beer,
from small as from larger brewings.—This is no
chimera; for a powerful cause might be de-
duced from theory, if that were wanting, to ex-
plain the fact. This disadvantage, togéther
with the general want of system among the
imferior - brewers, cannot fail to occasion the
Very serious waste of one-fourth part of all the
malt committed to their injudicious treatment.
Any remarks on the effects of this annual loss,
amounting, as might be shewn, to 400,000
quarters of barley, from the national stock of
corn, would lead me farther than Iintended, and
would also intrude more on your' valuable
‘paper than T could expect will be allowed.
: . I am, very respectfully,
Sir, yours, &e.,

o A Hampspire BREWER.
~ Nov. 4th, 1808. ‘ ‘ '
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. BREWERIES.
Siz, _ A -
In, your Register of the 12th inst. I-was
much pleased with the perusal of a paper signed
« A Hampshire Brewer,” the production of 4 per
son evidently competent to the discussion of the
subject he has brought before the public: and
I have only to wish that the paper might have
a circulation commensurate with its importance
to the comimunity. His general ideas on the
production of an uniformly good and wholesome
malt liquor are such as can only have been de-
rived, either mediately or immediately, from an
extensive practice, aided by a close and philo-
sophical course of observations. From sucha .
writer I am sorry to. differ in any thing; but a
strict regard to truth, and especially a truth in
which men are practically interested, induces
me to trouble you with a few observations on
some remarks in the gentleman’s paper ; and
for which, I trust, he himself will not deem. it
necessary to offer any further apology.—It is
stated by the writer that the relative value of
malt, sugar, and treacle are, * as eight bushels
of malt, so are 196 lbs. of sugar or 240 lbs. of
treacle.” I wish the writer had furnished us with
the precise grounds of this stated ratio of value,
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and of the method by which he formed it.  Ax
it is, we are left to infer, from other parts of his
paper, that his conclusions are built on hydros-
tatical experiments: and I am the mere in-
clined to suppose so from repeated trials, in
which a given quantity of saccharine substance
put in solution, whén examined by the instru-
ment, has not increased in density scarcely one
third of the gross weight of the substance dis-
solved : a proportion, I believe, that will nearly
correspond ‘with the statement which he has
furnished us with. But I entertain serious
doubts whether any instrument we now have
use is adapted to shew us the relative value
of two musts, the one prepared from malt and
the other from either sugar or molasses. My
reasons are these: Inthe extract from malt a
considerable portion of mucilage or viscous
matter is blended with the saccharine which is
obtained, while the extract from molasses, for
instance, is nearly a pure saccharine liquor.
Now, as the action of any statical instrument
must be in proportion to the specific gravity
of any liquid on which the experiment is made,
it is evident that the spissitude of the malt ex-
tract must far exceed that of the other. But
is it philosophical to conclude from thence, that
the one mus¢ necessarily be richer and superior
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to the other? T ‘appeal to the Hampshire
Brewer himself. - Does he consider that his last
wart, which, for the sake of argument, we will
.suppose. to ‘weigh .10 lbs: per barrel, equal in
point of quality to a one-third portion of his
first wort, which we will conclude to weigh 30
. -Ibs.per barrel ? Why not ? Because, though the
latter possesses an abundance of mucilage, yet
it possesses a much greater proportion of sac-
charine also. It is with justice that he consi-
ders « sweet” as the basis of vinous fermenta-
tion; for it is very certain, that the vinosity of
any liquor, (the fermentation, &c., being equal)
will be in proportion to the quantity of the ori-
.~ ginal base which it possesses. I may, therefore,
be. allowed to doubt whether the instrument
alluded to, be capable of that extent of applica-
tion which is attributed to it, and whether the
value of the three sweets he has mentioned be
correct. I would be very far from being under-
stood as intending to depreciate the merits of
the instrunient. I know its value too well.
‘But.though it will answer every useful purpose
.to a brewer, where the extract is from malt
-alone, yet philosophical precision requires it to
.be stated, that the one which is generally used
canpot with any very great propriety of term be
called a « Saccharometer.” If in a solution of
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sweets it can only indicate -about one-third of
the value, we may ask, what becomes of the
remaining two thirds? Are they evaporated ?
Or do they remain in the liquor, enriching its
quality, though in such a'rare elastic form as

to elude the test of the instrument? "I think

the fact cannot possibly be doubted. -Mr. Rey-
noldsen, somewhere speaks of a friend of his (I
think a Mr. Bent) having a method of sepa-
rating the mucilaginous from ‘the saccharine
“parts of a wort. Could such a method be
generally adopted, we then might have some
certain data, from" which we might fix a scale
for the valuation of any extract.- The penalty
on the use of either sugar or molasses in the
brewery is too serious to risk the actual em-
ployment of them, though were the -circum-
stances of the times to make a revision . of the
act expedient, I think that they might be par- -
tially used to advantage. I say partially, be-
cause, if used in too great a proportion they .
+would destroy the characteristic taste and
quality of the beer itself. The principal obsta-
cle to their use would be in the want of a pro-
per apparatus for estimating their value. Could
that be effected, I should have little doubt but
a fair comparison would evince an advantage
of 40 per cent. in a limited use of them, instead
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of a loss of 20 per cent., according to the esti-
mate of the Hampshire Brewer. And so far
from deteriorating the beer, they would contri-
bute to its excellence, and be a means of reme-
dying the defects of beer brewed from inferior
and ordinary malts. But on the use of every
nareotic drug, let just censure fall in due ven-
geance; and the trade perish, that cannot sub-
sist, but with the use of materials, the natural -
tendency of which is to bring on debility and
disease! The evil has of late been considera-
bly increasing, and calls for some effort to avert
ite baleful effects. I am glad of the testimony
that has been borne by this gentleman on the
subject, and only regret that in a paper of so
much merit any opinion should be advanced
that will not bear the test of rigid examination.
To you, Mr. Cobbett, I owe an apology for the
~ length of this letter ; but when I say, that the
subject has some considerable importance at-
tached to it, in a chemical, as well as political
and economical, point of- view, I trust that
such a consideration will be deemed a sufficient
one, both to yourself and your readers, from
Sir, yours, &c.,

Caxpipus. -

* Malton, 15th Nov., 1808.
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BREWERIES,

Siz,
, IN writing the letter on the Breweries, in.
serted in your Register of the 12th November,
my view was to rescue the intelligent part of the
trade from the aspersions thrown on all of
them, through the ignorant practices of many,
(therein described,) who are engaged in that
business ; and this, chiefly by shewing that
there could be no temptation to a man of une
derstanding, to substitute any articles for malt
and hops, because the latter are not ‘only the
most suitable, but undeniably the cheapest, that
can be procured. I am so desirous to avoid
obtruding on your valuable paper, that it is
with no small degree of reluctance I once
more, and, as I hope and intend, for the last
time on this subject, solicit your indulgence to
notice, as concisely as in my power, the re-
marks of a gentleman who signs himself «Can
didus” in your Register of the 26th ult.—He
wishes I had stated the grounds and the me-
thods, whereby I formed the ratio of the value
of malt, compared with sugar and with treacle.
My answer is, by hydrostatics, as he supposes.
He: doubts the competency of any instrument
to shew the exact difference between the sac-
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charine matter extracted from malt, and that
which is afforded by a solution of sugar, or of
treacle, in pure water, on account of the mu-
cilage'in the first, which, he concludes, affects
the accuracy of the rule. This is the (now
fully exploded) objection which was urged
against the hydrometer so long ago as in the
year 1770, by the then principal brewer in
London, in a conference which I obtained with
him on the subject; but who changed his
opinion a few years afterwards, and adopted
the constant use of the instrument, in which he
was gradually followed by the other considera-
ble brewers. But the proof of this, and also the
following question between us rests in distilla-
tion, of which Ishall speak hereafter. I stated
that malt was 20 per cent. superior to sugar, on
. a comparison of the produce of each with their
- respective costs. This gentleman thinks there
must be an advantage of 40 per cent. in favour
of sugar; without, however, offering any other
grounds for this opinion, than his doubts before-
mentioned, as to the effect of the mucilage
.combined with the sweet of the malt on the
different gravities of the two musts, there is
the very serious difference of 60 per cent.in
our opinions. One of us must be under a very
great exror. I could, if it were not rendered
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unneoebzaty by their being the same, as he
will hereafter find described by a scientific and
pragtical gentleman, Mr. Martineau, to a
committee of the House of Commons, give a
sgries of éxperiments on sugar and treacle,
made many years ago, accompanied, also, with
a set of twelve distillations (in a still of a suit-
able size which I procured to be made for the
‘purpose,) of small portions of beer formed from
as many different original specific gravities in
the worts ;  which experiment I then entered
on, with the view to ascertain the fact of the
accordance, or not, of the final proportion of
proof spirit with the original gravity, as shewn
by the hydrometer; due reference being had
to all the circumstances: The results of each,
and. of all, of these eéxaminations did so remark-
ably correspond with the several circumstances,
as to afford the most convincing testimony to
my mind, that every hydrometer, now in use,
is- truly and correctly, a measure of sweets,
although that appellation is given to one only,
among the several sorts now constructed. But
I must not expect that my own experiments,
and consequent decision will be deemed of
suflicient authority to be conclusive with
others. I am happy, therefore, in the oppor-
tunity to adduce far superior proof, premising,
0
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that the average valug of each 8- bushels of
“malt is known annually to every brewsr -who
has employed an hydrometer, for a sufficient
time to understand its uses. I say, amually,
because the produce of saccharine mattér va-
ries with the favourableness of the harvest and
season to the barley 5 as well as very materis
ally according to the method of malting it.

But a quarter of malt, weighing frora 300Ibs
to 336lbs., usually yields from 75 to 80lbs. of
saccharine matter. A like quantify and no

more is afforded by 185lbs. to 196lbs. of su~

gar, or by 224 to 240lbs. of treacle. The pro-

duce of the last two is found merely by 4 so=
lution of them in waters ; ‘and finally, the se-
parate value of all the three is found by the
production of spirit, uniformly corresponting
with the gravities of their extracts or solutions:

The evidence I have' alluded to is taken from
a parliamentary ¢ Report of the Sugar Dis-
tillery Cammittee,” ordered by the House to be
printed 17th of February, 1807. The object
being to inquire how far relief might be af:
forded to the West India proprietors by the
use of sugar in the breweries -and distilleries,
the committee after having examined (from the
2nd to the 13th January, 1807,) the persons
most competent to give them information, say

e o il
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in page 4 :— It appears to the committee that
* taking the price of the quarter of malt, capa~
“ ble of producing 801bs. of saccharine matter at

- ¢ 82s., the quantity of sugar, necessary to pro-

% duce an eqaal proportion of saccharine matter,
<t must be 1 cwt. 3 qrs. 1 1b. (1971bs.) which at
¥ 58s.* the cwt. would amount to 101s. 6d. ih
“ price, making a difference, in favour of the
t"‘ ‘malt, of 19s. 6d. in that given quantity. It is
« stated, besides, in evidence, that the beer pro-
% duced from sugar, even if the prices would
<¢ admit of it, is not equal in any degree to that
« produced from its equivalent quantity of malt;
* and, consequently, that the brewers would not
“ use sugar tn thesr manufactory, unless theywere
« prohibited by law from using grain”’—In page
16, Mr. Jackson, commidsioner of excise, ex-
amined by the committee, says, * I recollect that
about the year 1800 or 1801, when sugar was
by law permitted to be used in the brewery, on

“account of the scarcity of grain at that time,

very little sugar was used. One or two brew-
ers in London, two at Manchester, and some at
Liverpool, were the only brewers I recollect

* My estimate of the price of sugar was 61s. a'nd my
quantity 196lbs., the cost of which would be 106s. 9d. I
believe it is now dearer than 61s, .

L2
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to have used it, and they very soon discon-
tinued it. = The price of malt at that' time
was, as far I recollect,- five guineas a quarter,
and sugar, including the duty, about 52s. the
cwt.”—In page 20, Mr. Martineau, an eminent
porter brewer in London, examined, and to ques-
" tions put-to him, says, *I have never brewed
beerfromsugar, but have made such experiments
- as 'to -convince my own mind, completely.”
And being desired to state the opinion he had
formed in consequence, said: “I have a very
short statement shewing the comparative value
of malt with sugar, and of molasses with malt.”
Mr. Martineau then delivered in the following
paper to the committee, which was-read.— De-
cember 14, 1799, experiments on a sample of
brown Muscovado sugar at 53s. 3d. per cwt.,
and the same on a sample of molasses at 40s.
~per cwt. One pound .of the above sugar was
dissolved in a gallon of water, and then boiled
half an hour; it lost by evaporation rather
.more than a quart, which quantity being re-
stored with cold water, and reduced to the heat
of 60 degrees, it then weighed by Quin’s hy-
- drometer 14lbs. 8-10ths. ; (consequently) 75lbs.
of: the same extract, which is about the fair
average produce of a quarter of malt, would
consume 185lbs. of sugar, which, at 53s. 3d.
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per cwt. is 87s. 5d. One pound of molasses,
treated exactly as the sugar had been, weighed
‘by the same instrument 12]bs. 4-10ths ; there-
fore 75lbs. of the same extract would consume
216lbs. of treacle, which at 40s. the cwt. is
77s. 1d.” To other questions put to him by
the committee, Mr. Martineau answered, « that
he took not the best malts that such malt as
would yield 80lbs. of saccharine matter per
quarter would require an equivalent of 197lbs.
of sugar, and 230lbs. in treacle ; that he never
tried either sugar or molasses in brewing,
being so perfectly satisfied, by the result of the
experiments, that they made so completely
against the use of sugar, that he never was in-
duced to try itin the brewhouse.”—Candidus
may- still think “that it is not philosophical to
conclude, (even from this useful examination
by Mr. Martineau,) that the extract -of malt
must necessarily be richer and superior to the
others.” Such, however, was the conclusion of
the committee, in their report to the House;
and who will depreciate the further proof that
is afforded by distillation? In pages 22—24 of
this report will be found the examination of
~ Mr. Smith of Brentford, and of Mr. Benwell of
Battersea, both very eminent and extensive
@istillers. They state *the then prices, (in
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January, 1807,) of- the différent materials suit-
able to their use, to be barley at 44s. and malt
81s. the quarter, and sugar 61s. to 68s. the ewt.3
but that the price of sugar should be from
32s. to 33s., to induce the distillers to use that

article in their trade; and that even then the .
spirit distilled would not be either of so good

a quality as that distilled from malt and barley,
or so disposable in the market. Also, that to
tempt the distillers to use molasses, ¢ should
(to bear a proportion to barley at 44s. and malt
at 81s. the quarter) bear the price of 24s. the
ewt., and eyen then the molasses is considered a
worse article in: the distillery than sugar.”

Now the judgment of these gentlemen, and -

by which they govern their practice in busi-
pess, is founded on the actual produce of
ardent spirit obtained from the different quan-
tities of the several materials, and which, as
was observed in my letter, at page 770 of your
Register, is well known to them to be ever in
a ratio to the original gravity of their worts,
and of their wash, as acertained by hydrosta-
tics, from whatsoever saccharine and ferment-
able matters such musts and wash are drawn.
—Other parliamentary inquiries and reports on
the same subject might be adduced, in confir-
mation, particularly the first, second, and third
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reports of the committees en the distillation
of sugar, ordered to be printed 15th of Juns,
-1808, any part of which it must be unnecessary
to qaote. Icamot, however, refrain from stating
the following proof that the mmcilage is of no
consideration, to destroy the brewer’s confi-
" dence in the competency of hydrometers to ex-
hibit a just comparison between sweets. In
the years 1805 and 1806, three gentlemen, dis-
tinguished for their abilities, and well-known ac-
quirements in chemistry, (viz., Drs. Thompson,
Hope, and Coventry,) were selected by Govern-
ment to inquire into the differences in value
between the English and Scotch barleys and
malts; for which purpose they took- with them
some practical assistants to conduct the opera-
tions of both brewing and distilling. I have un-
fortunately parted with their very valuable re-
port, printed by order of Parliament, containing
the particulars of numerous trials made by
them. I recollect enough, however, to be able
to say that their uniform rule, for finding- the
differences between the two grains, was by the
gravity of their extracts, as shewn by the hy-
drometers of various constructions. From
which gravities, and the constant agreement
of the produce of spirit with them, they formed
a numerical rule for ‘ascertaining at once the
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proportion of alcohol, and, consequently, of
spirits of every degree of strength, produceable
from every given gravity of must. The ope-
ration of their thus discovered (decimal) mal-
tiplicator on the gravity of must, taken with the

. attendant circumstances, as the multipbcand,

affords such very close agreement with the
evidences in the above “ parliamentary reports”
as to remove every particle of doubt, as to the
.conchusions to be drawn in the present question.
One other remark calls on me to be moticed,
“that a third wort of 10lbs. per barrel cannot
be so valuable as a third part of the first wort
of 30lbs. per barrel, because the latter contains
a less proportion of mucilage to the sweets
-than the- last worts.” Agreed; but what then
would be the produce of a fourth liquor on the
grains, which, according to the inference,
‘would contain a still larger proportion of mu-
‘cilage to the sweet? 1 say that this produce
from the previous exhaustion of the grains
.would not exceed, in mucilage and saccharine
. ‘matter combined, 2 or at most 3lbs. per quarter,
-which is a quality that is inapplicable to form
any sortof beer. And even in these 2 or 3lbs,,
-not the mucilage, but the remnant of saccha-
‘rum, constitutes the whole of the nutritive
quality, without which the refuse (usually left
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in the grains) would not deserve the low price
at which it is sold. With every sentiment of
-respect towards this evidently able, though
-mistaken, gentleman, I appeal to himself
whether the testimony of the several scientific,
practical, and truly respectable men I have
quoted, from such unquestionable authority, is
or is not conclusive ? And if so, it is surely fair
to ask, what becomes of the alleged advantage
of 40 per cent, in favour of sugar; and, also,
whith of us is it who “has advanced an opinion
tha:. will not stand the test of rigid examma

?”
I am, Sir, yours,
_very respectfully,
A Hamesuire BREWER.
Dec. 5, 1808.

~ P. S. On your account, Mr. Cobbett, as well
as my own, I decline all ‘future public discus-
sion of this subject. But if this respectable
gentleman wishes to know me, he may satisfy
his curiosity by addressing a letter to M. B,
(with his own name and address,) at No. 11,
Princes Street, Cavendish Square, which shall
be noticed in return to him, w1th all respectful
attention.
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ON the perusal of controversial writings, we
may ohserve that a general pertinacity attaches
to most of them. We defend a position merely
because we have advanced it; and are inge.
nious in framing arguments, by which our fa.
vourite hypothesis may be supparted. It was
under a full persuasion that there is in the
human. mind a tendgncy to this sort of obstic
nacy, that I ventured my remarks on the first
paper of the Hampshire Brewer. And as we
are all desirous of taking credit fo ourselves,
for our full share of candour and ingenuousness,
I trust I may be entitled to a presumptive credit
for my own openness to the full force of my
respondents’ arguments, and a readiness to ac-
knowledge my conviction, should they be able
to effect it. There can be no reason sufficient
to induce an honest man to persist in- error,
after he is convinced of it; neither can there
be any, for renouncing an opinion without its
being fully confuted. Had the reply of the
Hampshire Brewer been such as to satisfy my
mind, it should have been followed by an ample
acknowledgment ; but I should deem it worse
than folly, to admit the force of arguments, of
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- the illegitimacy of which I am firmly persuaded.
- That gentleman has shrouded himself under the
protection of names, the greatness of which no
one will dispute. To some of them, particularly
to Dr. Thompson, I own myself under consider-
able obligations, for the satisfaction and plea~
sure I have received from his writings. And
when, from a comparison of dates, I learn that
the writer himself was able to confute a * now
long-exploded” doctrine, several years befare I
was born, I almost feel bow unlucky a wight I
am to venture into the field against so much
age, 80 many great names, such long experi.
ence, and such unquestionable abilities. The
Hampshire Brewer appears to me to mistake
the question at issue between us, as all the
experiments.-he produces either prove what I
readily admit, or what with me prove pothing
to the purpose. When he speaks of me as
reviving the long-exploded opinion, as to the -
inadequacy of a statical test of a malf evtract,
I can assure him that he is entirely mistaken ;
and I cannot conceive from what part of my
paper he has drawn such a conclusion. Com-
petent experience will prove the accuracy of
the instrument for the general purposes of the
brewery ; but it is no reflection on any human

invention, that it is not capable of an applicatios
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to every purpose. A malt and a molasses ex-
tract are very different; and as the original
qualities  of which they are composed, and
which they possess in common, are combined

~ in ‘different proportions, they must require a

different mode of valuation as any one quality
prevails in the combination. Where mucilage .
prevails, there will be an increase of spissitude
without an increase of value;-and there may
be a liquor of greater tenuity, which possesses
more saccharine virtue, and is capable of be-
coming an article of superior flavour and vi-
nosity. I am not so fortunate as this gentle-
man in having a number of learned authorities
to quote ; but, however, I have one, and that
in itself a host ;—it is the Hampshire Brewer
himself. When he admits that a third part of
a wort of 30lbs..per barrel, is superior to
another of 10lbs. per barrel, merely because of
the greater prevalence of mucilage in the
latter, does he not by this concession establish
that opinion which he is labouring to overthrow,
and prove that the instrument, indicating in
both instances an equal gravity, is insufficient

" 'to shew their relative value ?—Mr. Martineau’s

experiments nearly coincide with my own, as to
the final gravity which will appear by the
instrument in a separate sohation of either malt
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or sugar; but, I think, neither of them, suffis
cient to form the basis of a decision. From
many experiments which a private friend of
mine has made on the subject, and which have
been frequently repeated under my own eye,
with the most critical exactness, I draw a eon-
clusion very different from that gentleman’s.
In two gyles, the one brewed from malt only,
and the other having in it a solution of sugar,
in the proportion of one-tenth part of the total
aggregate of fermentable matter under opera-
tion ;—the malt in both instances being from
the same flooring, the fermentation similar, and
the final gravity equal, per the instrument;
and yet the latter product has been found uni-
formly superior to the other as an agreeable
and vinous beverage : it possessed a greater
- fulness on the palate, and was a liquor to which
the best judges would give the preference.
‘That the superiority of the one was owing to
the sugar that was used, there can be no doubt;
nor can there be any, that the instrument was
incapable of shewmg that superiority. It was
with this fact in view, that I wrote my former
letter; but I do not know that it will have the
same weight with the Hampshire Brewer, that
it has with me. As to the result of distillation,
however conclusive he may deem it, I must
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*

beg leave to differ from him. The question is
not as to the production of the greatest quantity
of ardent spirit, but as to the value of either
sugar or molasses used in a limited proportion
in the brewing of malt liguor. The production
of a wash suitable to the distiller's purpose,
will certainly requirte a mode of management
different from that which will be pursued by an
intelligent brewer. Will not two worts, of equal
gravity, yield a different quantity of proof spirit,
as they are fermented either in the best way
for boer, or as they are usually fermented for
wash! Next to potency, two of the most de-
sirable qualities in malt liquor are early rans-
povency and fulness; but were the distiller’s
method of fermentation to be followed in the
brewery, I think we should be hardly able to
obtain either. While it must be acknowledged,
that the particular method, which is most
proper for obtaining them, would be inimical
to the production of spirit by the still. As the
two purposes, then, require two different me-
thods of treatment, what may be an infallible
test of value in one case may not be so in the
other. And as the quantity of ardent spirit
will depend upon the fermentation of the wash,
as well as upon its previous gravity, its product
cannot be a certain criterion of the value of its
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original materials, any forther than a:similar
treatment obtains, but will be unavailing when
treated in & different manner and for a different
purpose. ' As to the testimony of Drs. Thomp-
son, Hope and Coventry, which the gentleman
has introduced, I consider it as quite irrelevant,
as it has no bearing on the question immedi-
ately at issue. - Their marner of estimating the
differences between English and Scotch barleys
and ‘talts wis - certainly judicious. And what
does that prove? Why nothing, but what I
am "as well- convinced of as the Hampshire
Bréwer himself. But though I am compelled
thus to differ from a gentleman of such abilities,
experience and information, yet it will be im»
possible fot such difference to lessen that re-

spectful gsentiment I felt towards him on the

perusal of his first valuable paper. I now close
the ¢orrespondence on the subject by thanking

" him for the frankness with which he has oom»

municated his sentiments, and by claiming for
myself a right to dissent from the greatest au.
thorities when I have reuson to doubt whethar
their arguments are founded on legitimate
reasons. 'To you, Mr. Cobbett, I am indebted
for your impartiality, and for the space you
have allowed for the discussion, and am obliged

Oy



e

160 CORRPSPONDENGR.

by the readiness' 'you have shiewn in gmng
insertion to the correspondence— : :
' s I remam, Sir, &c.—

. ' CANDIDUS.
MavuroN, 19th Deceml_ter, 1808,

" BREWERIES.

Siz,

It is rather’ tu:falr to'make your valnable
Register a medium of discussion on any par: -
ticular art or manufacture, but as you have
already admitted the subject, I am induced te
trouble you for a small space in a paper of such
general instruction, for a few observations on
the statement of the gentlemen who sign them-
selves « a' Hampshire Brewer” and ¢ Candidys”
in your Registers of the 12th and 26th of No-
vember, and 10th of December.—The differ-
ence in the opinions of these gentlemen, on
a subject which the former has so laudably
brought before the public, seems to arise solely
from Candidus’ supposing that nothing but a
saccharum is capable of the vinous fermenta-

‘tion, and that therefore the instrument used in

the brewery cannot be an accurate ‘ measure
of sweets;” so far he isright, for although it
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oamot possibly express the quantity of sweets
contained in any extracts, it ascertains exactly
their .relative value, or amount of fermentable
matter, under which term is comprehended
saccharum, mucilage, and perhaps a little oil ;
in short, whatever is extractable from corn or
grain, or soluble from other substances, where
a small portion of saccharum is. present—from
all which, experiment proves that equal specific
gravities will give equal quantities of ardent
spirit, thereby exploding the commonly re-
ceived opinion that sweets alone are capable
of. producing alcohol.—Candidus, however, had
great reasons for his inquiries on the subject,

wlnch I presume will be farther elucidated when
&t is explained (if explanation be necessary to
gentlemen who handle the subject so ably) why
the saccharometer in general use will not indi-
cate above one-third of the * gross weight of
the substance dissolved;” for as it is impossible
that either of those in question can undergo
solution without increasing the bulk of the
solvent, therefore a saccharometer, (I wish I
could find a better term for the instrument,)
indicating the difference of weight between a
batrel of water and a barrel of wort, on which
scale those in general use are, I believe, formed,

can by no means express the quantity of fer-
: M
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mentable matter in pounds avoirdupois, cons
tained in such . barrel of wort; which may
however be discovered, very nearly, by multi-
plying the amount per saccharométer by 2,73
as is proved by ascertaining the weight of malt
before brewing, and the grains (being com-
pletely dried) afterwards, Instead, therefore,
of a quarter of malt weighing from 300:to 336
pounds, yielding from 75 to 80 pounds of .sac-
charine (fermentable, I presume,) matter, it really
produces from 202 to 216 pounds avoirdupois.
~—As to the brewery in general, sugar cannot
be introduced to advantage, for it is' by no
'~ means a superabundant saccharum which is
there required, but an extract where mucilage
bears the greater proportion.—With every apo+
logy for continuing-a subject whlch can interest
so few of your readers,

I am respectfu]ly, Sir, &c.
‘ L. H.

GUEBNSEY, December 19, 1808 *.

* T have not the slightest suspicion by whom the letter
signed I. H. was written; it is not I think the production
of any gentleman in the Brewery, but it bears such evident
marks of intimate acquaintance with the subject, and
evinces altogether so much science, that I cannot withhold
it.—J. H.B. :
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THE PREJUDICES AGAIi\IST THE BREWERY.
WHEREIN

) 'i'HE TRUE PRINCIPLES OF THAT PB.OCESS,. WITH THE
’ CAUSES OF THE UNCERTAINTIES EXPERIENCED BY
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BY
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INTRODUCTION.

- THe following few pages are submitted to
the consideration of the candid and more dis-
cerning  part of the community, as an humble
endeavour to rescue the Public Brewery from
the aspersions which are thrown on it, owing
to the misconceptions of persons unacquainted
with the true nature of that concern: for, if
the plain and elementary principles of the pro-
cess were rightly understood, it would be seen,
clearly, that no benefit can be derived, by a
Brewer, from the use of matters « not ferment-
able,” and that all, or any of such, instead of
beinig serviceable; must be preventive of the
most desired intents in the business. .

That branch of chemistry, which chiefly me-
rits the inquiries of the Brewery, teaches

First—That all the spirituosity or strength
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in beer, (wines, and cider,) is the production of
vinous “ fermentation” only.

Secondly—That no such fermentation can
exist, except in a liquor that is drawn from some
subject that is « saccharine.”

Thirdly—THEREFORE, peppers, spices, and
matters of every kind, not saccharine, being
« utterly unfermentable,” tons of them are not
worth the cost of a single shilling, for use in
any way, or to any purpose, in a Pale-Beer
Brewery.

The writer does not except even Isinglass;
so far as relates to any part of his own practice ;
but this article is generally deemed necessary:
to fine Porter*. | :

- Further—If the public at large could be pre-
vailed on to believe, that among the numerous
discoveries and improvements in the arts and
menufactures of the kingdom, during the pre-
sent reign, a more sure system of brewing, as
founded on rational, unvarying, and strictly
correct principles, has been gradually unfolding
and extending itself in the trade, the imputa-
tions ought to cease; at lezst with respect to
those who may be observed to produce, most
commonly, similar. (and approved) beer—Be-

' ® See pages 185 and 186.A
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‘cause, -such similarity is pot attainable other
wise than by a systematic and uniform practice ;
the Tules for conducting which are not compre-
hended by those who are usually employed to
brew in private families. And even, if such
system were fully understood, it cannot be acted
upon adequately, and in every point, in any
brewings of small quantities.

On a subject, which must be new to many,
the aim has been to render it intelligible, rather
than to be studious as to any other manner of
treating it. This intention will, it is trusted, be
accepted, in excuse for such repetitions, or other
inaccuracies as may, without doubt, be noticed
by the reader. ' '

The design of the writer, in this publication,
being liable to be misconceived, he begs it may
be observed, that in no part is it asserted, that,
foreign matters are not introduced by some
practitioners, in the Brewery.

It would be taking too great a burden on him-
self, were he to assume to say, what may be
the conduct, or the judgment, of each indi-
vidual, engaged in this concern, in every part
of the kingdom.

What he endeavours to shew 1is, that, ¢ all
such matters are much worse than useless;” that,
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the Brewer who employs them defeats his -own.
purposes ; .and must, also, be totally ignorant
.of the true principles of the procm - See
Pages 191, 192. B

Alton, 1812,




“ PRACTICAL OBSERVATIONS,
" &e.

SectioN L.

So much prejudice has prevailed, of late
years, against the Brewery, as to create an
almost universal belief, that this business is 7o
where carried on,- without the use of certain
adventitious or foreign matters ; and which are
further concluded to be of an injurious nature
to the human constitution. o

This wild and unjust notion has the effect to
deter some persons, who otherwise are ‘fond of
Malt Liquor, from indulging themselves in the
use of it, in situations where the supply is af-
forded from the public Breweries only. It

-~ would, therefore, be serviceable to the commu-

nity, if this matter could be so clearly explain-
ed, as to be rightly understood ; and the minds
of the people be relieved from a’ suspicion,
which is attended with inconvenience, because
with privation, to many among them. While a
process, which requires the unceasing researches
of many years to develope all the intricacies of
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it, is degraded in the opinion of the public in
general, and considered as no more than a
merely practical operation, requiring no farther
qualifications to conduct it, than are possessed
by the meanest description of persons.

In attempting to correct these unfavourable
impressions, I must not expect to produce that
full degree of conviction, which the case justly
deserves. Assertion, alone, is but a weak ad-
vocate, in whatever cause it may be employed,
and the persuasions against all the public Brew-
eries are so deeply rooted, that the most acute
writer, perhaps, would not be able, at the pre:
sent time, to remove them entirety. - -

Since, however, the truth must be best known
to those who have been long engaged in the -
concern ; and, especially, if the time has been
assiduously devoted to an endeavour to discover,
and to establish, such-a system of uniform prac-
tice, as might, most commonly, produce a uni-
form beer ; it may not be wholly useless to lay
the result of such observations, as are conneécts
ed with the subject, before the public, who
have a claim that their minds should be set at
rest, if possible, herein. Feor, next to food, an
wholesome, palatable, and clear malt liquor, is
desirable to the bulk of the inhabitants of these

kingdoms.
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In no undertaking is a wider distinction obe
servable among the practitioners, than in Brew-
ing; as is shewn in the numerous and strange
varieties of the beers produced ; and especially
in the small brewings of the publicans, and of
private families, all of whom are amazed -at
the dissimilarity in their beer from the same
choice of the materials, and, as they imagine,
from the same method of treating them. But

therein lies the error.
 Brewing is a branch of technical chemistry ;
and in this, as in every chemical operation,
variations occur continually, which have a de-
cisive influence, although the circumstances be
so minute as not to be distinguishable by ordis
nary means of observation.

And, the process consisting necessarily of se-
parate parts, and each of them dependent on
_the others, an error in either one of these parts
materially prevents the desired effect in the
whole. :

It is, then, a widely mistaken, although a
commonly prevailing, notion, that the brewing
of any sort of Malt Liquor is entirely optional,
and that it may be petformed successfully, and
at all times, by any and every person who
chooses to assume the office, provided he be not
limited in the quantity and quality of the ma-
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terials : for a man may be willing to sacrifice a
large allowance of the choicest of these, with-
out having the power, after all, to make a palat-
able, early and spontaneously fine, and, conse-
quently, an wholesome malt liquor ; unless he
be provided with, and perfectly understands all
the uses of, some far more secure guides, than
the discriminations of his own unassisted senses
will prove.. -

A studious observation of the powerfully dif-
ferent effects of the different degrees of heat,
in the water used in the several mashings, and
of the heat in fermentingthe worts when drawn
from the malt, is of the very first 1mportanee

‘and necessity,

.The last is an operation of such great in-
fluence in the case,—that (besides the principal
action of converting the sweet of the worts into
vinous spirit) fermentation, in conjunction with
the precautions required to be observed in the
mashings, determines the early or the late pe-
riod of natural fineness. The wholesomeness,
or the unwholesomeness, of Malt Liquors de-
pends chiefly on this, the most interesting part
of the process; it creates a distinction in the
flavour from the same materials alone, accord-
ing to the several stages of its progress; and,
withal, fixes the principles of preservation in
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beer.. Hops afford the basis of this last men-
tlon_ed and desirable property ; but all the bene-
fits of the hops are destrayed in a few hours
only, of too long protracted, or otherwise erro-
meous, fermentation.

" The various degrees and modifications of the'
heats, (as being severally and critically suited
to" the two leading parts of the process,) rest

" on the experience and judgment of the Brewer;

and when known, or determined on, may be
applied most precisely, by the assistance of
properly constructed thermometers. But these
heats are not to be judged of to any nearly
sufficient degree of correctness, by the percep-
tions of the touch alone. Neither is the exact
quantity of the saccharine and .fermentable
matter obtained from the malt, (which is the
foundation of all the strength in the beer,) to
be dis¢riminated by the taste. It is, however,
absolutely necessary to a public brewer, that
the precise amount of such  sweet ” should be
constantly ascertained; because, without - a
knowledge of this produce, Ewhich varies sur-
prisingly, according to the quality of the bar-
ley, and the method of malting it;) he cannot
maintain that uniformity in the strength and
flavour of his beer, which is a chief criterion of
a well-regulated practice.
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. 'This valuable information is afforded by an

. hydrostatical instrument, adapted to the purs

pose; and which shews by the specific gravity
of small portions, or samples, of the worts, as
compared with water, and by their several (as

accurately gauged) quantities, the total amount

of such fermentable matter contained in each
wort, and consequently in any given quantity
of malt, to a thousandth part, or less. It will
be obvious to every reflecting mind, that with-
out-a knowledge of the uses of these two in-
struments, all attempts to obtain uniformity in
beer must be unavailing ; and, that if an un.
taught person succeed, occasionally, he is but
indebted to chance, and can retain 70 sure means
to repeat his fortunate operation.

Age is the apparent remedy for all the errors
of a random practice. But this would be highly
disadvantageous to a public Brewer, in the pre-
sent oppressed state of the trade, by causing a
necessity for an increased and burdensome
stock of beer, prepared from barley at an ex-
travagant price, and loaded with excessive dua-
ties on the beer and on the malt. And, although
such age is usually boasted of in private famis
lies, and among the publicans who brew, they
may rest assured, that the liquor is net nearly
so wholesome as that, which having been brew-

—— .-
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¢d and fermented, according to established and
confirmed principles, becomes naturally fine at
an early period ; and continues so, witheut ten-
dency to acidity during as many months as may .
be necessary to its consumption. Which is a
further proof of a correct practice.

. Besides, as is well known to chemists, it is
ndt practicable to produce such wholesome beer
from a fermentation of two or three hogsheads, -
because it cannot be so complete, as from the
much larger quantities usually fermented at
one operation in any respectably sized Brewery.
This is no ‘chimera—nor an unfounded assers
tion—for it is to be satisfactorily accounted for
on theoretic principles. And hence, the medi-
cal men are justified in prohibiting, as they
often do, the use of the family Malt Liquors to,
invalids, and in recommending London Porter
in its stead. The superior wholesomeness of
which consists in the generally umform correct-
- ness of the fermentations.

These two mstmments, the Thermometer and

Hydrometer, are now in the hands of alnost
every common brewer; yet the advantages de-
rived from them may be presumed to be various,
as the degrees of experience. and - judgment,
shewn in forming rules for the application of
them. " It is, thep, severely unjust, that those
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who, by ihcessant observation, have discovered
the beneficial points and uses of them, and to
the attainment of a more sure system of, prac-
tice, should be the first objects of misrepresen-
tation—while those are unsuspected, or even
preferred, who are destitute of all knowledge
in the matter. . I allude, here, to the home-
brewing publicans, and to. those who are in-
trusted with this office in private families;
whose minds being unused to subjects of so in-
tricate a nature as constantly occur in a Brew-
ery, they are utterly incapable of conducting
the process; and do not make a wholesome,
palatable, and clear Malt Liquor, oftener than
as the wildest chance may lead them to success.
- It requires the laborious study of a whole
life, to establish a system of practice in the
Brewery, such as may be, most generally, suc-
cessful. And, even when such a system is dis-
covered, or known, it is necessary to the appli-
cation of it, that the whole process should be
attended and watched from the infusion of the
malt, to the cleanse from the fermenting tun;
and that the liquors should be conducted, by the
help of the most accurate instruments, and the
nicest calculations, through all the various
changes, to which worts, beers, and all ferment-
able subjects are liable.—They ought not to be
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left wholly by night more than by day ; until
- the effect to be produced is completed in them,

and they are brought to a perfection equal to
-the practitioner’s wishes.

After all his anxious labours, how painful
must it be to such a brewer, to learn, that all
his success in practice is imputed not to fair
and hardly-earned knowledge, but to mean, and
worse than useless, sophlstlcatlons And this,
partly through the ignorance (perhaps not un-

-mixed with worse motives) of the ¢ home-brew-
#ng” publicans; and partly through the miscon-
tructions of others, who are equally uninformed
in the matter : who, entertaining no idea what-
ever of a rational system; either as existing,
or as at all required in the case, attribute the
successful, and to them mysterious, practice of
the public brewers, to any and every cause, bfit
the true one. Whereas, whether a right sys-
tem is, or is not, known ; there is not, at any
rate, and there cannot be, the smallest induce-
ment to introduce any matter whatsoever, other
than malt, hops, yeast, and water, to make or ¢o
mend beer. For, a rightly-instructed brewer
knows that the two first are not only the most
serviceable, but undeniably the cheapest, articles
he can use. And that, if other matters are in-
troduced, they can only be by persons of no

N
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judgment ; and who must be as despicably ig-
norant of their own interest, in a pecuniary
point of view, as of a true practice.

As will be endeavoured to be shewn, more
fully, in the following section.

- Section II.-

Every brewer of beer, for sale, must have
two chief objects in view:
- First—to make a liquor which, by gaining
a preference among the consumers, produces a
-continually-increasing demand for it.

Secondly—To make such liquor from the
cheapest materials, that can be found to effect
the purpose. . |

The qualities required in beer, to promote the
consumption of it, are a pleasant flavour—a
degree of vinous strength, exactly proportioned
to the different prices obtained for it—and,
finally, transparency, without flatness or acidity.

With regard to flavour—that which is ylelded
from malt and hops alone, is positively - inimi-
‘table, and unattainable from any other matters
whatsoever. And so decidedly is it preferred,
by all ranks of consumers, that whenever it
comes in competition with beer, wherein other
matters may have been introduced, an imme-
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diate increase of demand for the first; and de-~
crease for the latter, are-sure to emnsue. To

this test, the brewer may securely refer his
ocause, and all his claims to credibility. For,

as far as other matters give any effect at alito

beer they must pervert the genuine flavour §
and if they should be peppers, or spices, they
may cause a pungent heat on the palate, and in
the throat; but which is of a quite different
nature from, and never can pass for, vinous
spcntuoszty

It is as easy, also, to distinguish between
that fine flavour which accompanies the bitter
of the hop, and that of those ingredients which
are reported to be substituted for it, as between
the flavour of the finest champagne, and the

most ordinary cider. Besides—the use of hops,
" in brewing, is to prevent the worts from be-
coming acid—as they would, at some seasons,
even in the very first stage of fermentation,
. without a sufficient allowance of this corrective.
For, the addition, or the omission, of this article
constitutes the chief difference between the
operations of making beer and vinegar from
. malt. More powerful ditters than hops may, -
perhaps, be found ; but the bitter can be of no
use, without the preservative property. Cen-

* See Note p. 109.

Ne
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tian and quassia may be wholesome and useful
when taken as medicines; but, if introduced in
beer, they would not fail to cause a rapid de-
crease . in the brewer’s sale; owing to. their
being totally destitute of the fine aromatic
flavour, as well as of the preservative qualities,
- discovered hitherto in hops.alone. :
Hence, there can be no inducement what-
ever, to a man of judgment in the business, to
use any substitute for hops; since it must be
plain to every one, that a prosperous trade is
no otherwise to be gained, or to be preserved,
than by pleasing the palates of the consumers
and no articles can communicate so saleable a
flavour to beer, as choice hops, combmed with
well:made malt. - ;
As to strength in beer, it has already been
observed, that every particle of it is the cfea-
ture of vinous fermentation; and that no such
fermentation can be excited, except in a liquor
that is drawn from some species of sweet. '
“ No earthly production that is not more or
less sweet, can be of more use to communicate
strength to beer, than if sand or .chalk were
taken for the purpose.”
‘And, provided the fermentations are simi-
larly conducted, the quantity of vinous -spirit
obtained, is ever in proportion to the *sweet,”
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contained -originally in, or extracted from, the

subject or matter employed.

"~ So very exact is this proportion of the spirit

to the sweet, that the distillers can .always
ascertain to a single gallon, what will be the-
prodirce of proof- spirit from 10,000 gallons, or
more of their fermented wash, previously to
committing the latter to the stills. Which cal-
culation is founded on an aseertainment of the
exact quantity of fermentable matter, contained
in a given quantity of their worts, whether
from sugar or from malt. The same rule ex-
tends to, and is practicable in, the Brewery.
" The inquiry then is—whick, of all the sac-
charine matters procurable in this kingdom,
and-at all applicable to make beer, is the cheap-
est, on a comparison of the produce with their
oosts '

- Omitting, for the present, to notice the prohl-
bitions by the excise laws ; the four cheapest
sweets, obtainable in England, are- ¢ malt

_treacle, sugar, and honey.”

- In stating the proportions which these bear
to each other in fermentable matter, it should
be observed, that sugar, being manufactured
uniformly. by being ‘boiled- down to a given
and equal consistence, very trifling or nova-
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riation is found in a given quantity of the same
sorts of it; although the quality of the cane
juice, from whence it is made, varies wvery
greatly, according to the dryness, or the wet~
ness, of the season in the West Indian Islands;.
and the same may be said, or nearly so, of the
treacle.

But the malts made in England differ greatly
in their value and usefulness; insomuch, that 8
bushels of malt, made from well-ripened barley,
> and in the Hertfordshire method, are equal in
fermentable matter, to (and, consequently, will

make as much beer, or vinous spirit, as) 1951bs. -

of clean and dry powder sugar, 224lbs. of
honey, or 240lbs. of treacle. While the same
portion of malt, if made from inferior barley, or

in the west country, or other coarse manner, is

not more useful, for the same purpose, than 170
to 176lbs. of the same sugar, or 196lbs. of
honey, or 210lbs. of treacle.

- Which is a matter well worthy the serious
consideration of the consumers, and also of the
-makers of malt. The majority of the last not
being aware, asT am willing to believe, of the
. injury and loss they occasion to the publie}
through the persisting in a-wrong practice.
For which, some excuse may be allowed, on

a0



PRACTICAL OBSERVATIONS. 188

the ground of their being wholly unacquainted
with the rules for discovering the precise dif-
ferences between the two methods.

Taking then, not the best malt into the com-

putation, but that of a middling quality, and es-
timating the cost of it at 80 shillings the quar-
- ter, in comparison with 180lbs. of sugar at 9d., -
2241bs. of treacle at 41d., and 208lbs. of honey
at 9d., the costs of an equal quantity of fer-
mentable matter, producible from each, will be
—malt—say 80—treacle 84—sugar 135—and
honey 156 shillings.

The reader may rely on the justness of thls
statement, as to the proportions, (or as nearly
so as can be required) which these articles
~ hear to each other, in the costs of such quanti-
ties of each, as will prove of no more than-equal
usefulness to a Brewer.

It is then submitted to him to decide, waica is
the material, or the ingredient, that is the most
desirable to be employed, to make the cheapest
and at the same time the most readlly saleable
beer.

Although the prices of all the four are con-
tinually fluctuating, the advantage has always
been in favour of the malt; as may be proved
by every one who will take the trouble to make

calculations on the temporary prices of the
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several articles. And this, either with, or with-
out, taking into consideration, that if sugar,
treacle, or honey, were to be used, in but a very
trifling proportion, in the Breweries, the prices
of them would be immediately, and very
greatly advanced ; and malt would be in a pro-
portionate degree cheaper. : "
* The next consideration relates to transpa-
rency; to attain which desirable property in
beer, it is necessary that the malt be fuirly
made, and that it be perfectly cured, or dried:
For the methods used by some of the makers,
‘to evade the duties, are preventive of those
properties in the malts, without which neither
fine nor sound beer can be made. A similar
disadvantage arises to the brewer, from the
malt being watered after it is dried off ; which
is practised by some of the makers for sale,
~with the view to increase the quantity of it.

- But if this, the chief material, be properly
made and chosen, a constant tendency to
speedy finenessin beer depends, as has already
been intimated, on the correct and established
heats of the several portions of the water used
in the mashings; and on the heats employed
to conduct the fermentations. For similar ef-
fects may be expected only ' from similar
causes. It is by fermentation only, that the
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saccharine parts of the malt are changed to
spirituosity ; and the worts rendered light, vi-

nous, and intoxicating. Not a particle of which
last-mentioned property exists in unfermented
worts ; however sweet and rich they may be. -

The expressed juices of grapes, apples, and
other garden fruits, ferment spontaneously ; and
thereby become wines, or cider. But the
worts from malt being much boiled, and with a
considerable quantity of hops, require yeast, to
excite that fermentation, without which, as al-
ready observed, the liquor would be neither spi-
rituous, fine, nor sound. When, therefore, the
whole process is finished, some particles of the
yeast will, from their lightness, be floating in
the liquor, and cause it to be cloudy. Some
heavier ‘matter than these particles is then re-
quired, to compel them to subside; and, espe-
cially, when beer is removed, as in the public
Brewery, from one situation to another, and at
a considerable distance. The, article used for
the purpose in the London, and in many of the
country, breweries, is isinglass, dissolved in old
beer; .to which there can be no objection, on
the score of wholesomeness ; nor daes it affect
the taste of porter; because this liquor being
" made from very highly dried and very brown
malt, -the. flavour of such malt predominates in
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the beer over all. Isinglass, however, produces
flatness, and that speedily, in all beers; and
hence, it is found, that the freshest porter is
procured from thosé public-houses, wherein the
consumption is s0 quick, that the cask is
broached, and emptied in the course of one
day. But, applied to pale beer, isinglass in-
jures the flavour very materially, especially of
the choice ales; and, also, induces a disagree-
able flatness, which is quickly followed by
acidity. The article, . then, which is the most
suitable to reproduce fineness on removals, and
with every advantage, in pale beer, is a small
" quantity of boiled and loose hops, which, imbib-~
ing the liquor, become thereby so heavy as to
sink from thetop to the bottom of the casgk, col-
lecting and carrying down with them, the light
feculencies above mentioned ; and, thus, leaving
the body of the liquor clear, without the aid of
other matter, whatsoever, than that which is a
necessary part of beer—hops; and which cost
the brewer nothing for the purpose of fining—
because those, which have been boiled in the
worts, are more immediately efficacious 'than
the dry hops. They will not, I am aware, act
so expeditiously, as the dissolved isinglass ; and
some days must be allowed for the liquor to
rest, after being removed to a distance, and
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while these loose hops are gradually sinking,
and thereby performing their office : when this
is effected, the superior benefits of them, as
compared with isinglass, for the same purpose,
will be shewn, undeniably, in the superior fla
vour and soundness of the beer.

Section ITI.

I have hitherto abstained from noticing the
prohibitions, by the laws of Excise, on the
Brewers, to use any substitutes for malt and
hops, under different and most severe penalties 3
one of which is the forfeiture of all the utensils,
viz., Coppers, Tuns, Backs, §c., which would
put a stop to the concern. If what has been
already observed should be insufficient to pro-
duce conviction, as to the inutility of such sub-
stitutes ; it may be submitted, to the incredulous,
how it would be practicable in an establishment,
wherein numerous servants are employed, (and
in different parties, according to the various
departments of the business,) to introduce dulky,
or any articles, without the knowledge, at some
time or other, of some one or more among
them, who, on information, would partake of
the pemalties. The same difficulty does not
occur to a “ Home-brewing Publican,” whose



188 EXPERIMENTS IN THE BREWERY.

extreme ignorance, in the case, might lead him
to waste his money and time in such a_con-
temptible way.

- The state of utter darkness in which the
Brewery lay, so lately as until -the latter part
of the eighteenth century, placed the then
principal brewers in London, in the same un-
. certainties, as to the practice, that are still
experienced by the uninformed practitioners.
Without instruments to guide them through
the process, isinglass was not always sufficiently
powerful  to produce fineness in the Porter
which is at all times more difficult than in pale
beers. Recourse was, therefore, at sometimes
had, by the ignorant ¢ abroad coopers,” who
were the beer doctors of those days, to stuff
of their own inventing, to assist the isinglass.
These practices, which were opén and noto-
rious, gave occasion for introducing a clause in
the Act, 1st of Geo. III., 1761, prohibiting the
use of several articles therein named, in the
Breweries,imder the penalties alluded to.

- The various regulations and additions to the
duties; since that time, have caused a necessity:
for new Acts on the subject; in which, as int
renewed Acts relating to other public affairs,
all the old clauses are retained, excepting thoss
which would affect the intended alterations. It
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would be difficult to account, on any other
grounds, for, the continued mention in those
Acts of the worse than useless articles, which
are thought necessary to be prohibited in the
present day; the gross futility of them being,
now, so well known to every rational practi-
tioner. R ' |

Yet this, so grave authority, tends unfoertu-
'nately to strengthen the stigma; and to level
the distinction between every brewer, in the
minds of the community.

The colouring, which is occasionally used in
porter, is of a different description. It is sanc-
‘tioned by the King’s Patent—permitted by the
Excise—and verified by the worthy manufactu-
rer, Mr. Alderman Wood, to be made from malt
and water only. This process is extremely easy
and simple: it consists in nothing more than
evaporating the water from an infusion, or wort,
drawn from the brownest malt, which is thereby
brought to the consistence of treacle in a very
few hours *. _

The intent of this article is to enable the
Brewers to use a large portion of pale and rich
malt in making porter, instead of compelling
them to use the brown malt wholly, which is

* Since this was written there have been several altera-
tions in the excise laws respecting porter brewing, and no
substanee is now permitted to be used for the purpose, ex-
cept the roasted or burnt malt.
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extremely weak, because it is deprived of the
greatest part of its saccharine and fermentable
matter, by the particular methods used in the
. making and drying it, to obtain the colour and
flavour required in that species of malt liquor.

The first dawn of light was thrown on the
Brewery by Dr. Shaw*, in his Chemical Lec-
tures and Essays. From whence, Mr. Combrune
took the hint to introduce the thermometer
into his brewhouse; and, about the year 1760,
he published a quarto volume on the subject,
which he inscribed to Dr. Shaw. But neither
the publication, nor the instrument, were much
attended to by the brewers of that time. In-
deed, st was not practicable to form a complete
system of Brewing, by the aid of the thermo-
meter alone, any more than it is possible to
form such a system without that instrument.

In 1768, an hydrometer was used with the
thermometer, by the writer, in his own Brewery,
in the country. This was so unthought of, at
the time, that even the maker of the instrument
(Mr. Martin, of Fleet-street, who had designed
it to shew the strength of spirits only,) was with
great difficulty persuaded that it could be made
useful in the Brewery.

The same incredulity prevailed among some

* A Physician to the late King George II,
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of the very principal brewers, in London, te
whom the matter was communicated in 17703
but, about the year 1780—(through the activity
of another maker, who had got the hint, and
went among the brewers in London to sell
‘them,) hydrometers became nearly as generally
used as the thermometers ; ‘and each of these
instruments throwing light on the other, a sys-
tem of practice has been gradually forming,
which fairly entitles the Brewery to more esti-
mation, as a science, than the public have
hitherto been willing to suppose can be due to
it ; because the rules, by which alone an uni-
form practice can be conducted, are not com-
prehensible by uneducated minds, nor thought
of by such as are unaccustomed, or disinclined,
to studious inquiries. And as far as this may
be perceived and credited, it will not be difficult
to distinguish the persons who give occasion
for the imputations which are so prevalent
against the Breweries. -

I would not be understood as attempting, or
desiring, to defend the practices of the ignorant
or the indolent, whether they may be engaged
in a large, or in a small, way of business; nor
as insinuating, that the extent of a man’s trade
is decisive of his intelligence in it ; for, without
doubt, in the Brewery, as in other occupations -
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or professions, the qualifications of the princi-
pals are various as their propensities, or as their
opportunities to acquire information.

- What I chiefly assume is, that no rightly-
instructed brewer will be so weakly unjust to
himself, as to expend any part of his money in
articles, which can have no other effect than to
deteriorate his beer, and, consequently, to lessen
the demand for it.

. In the situations where public Brewenes
abound, it is but little imagined how very scarce
-they are in other parts  of the kingdom; inso-
much, -that it was stated to a Committee of the
House of Commons, in February, 1807, by
Mr. Jackson, then a Commissioner of the Excise,
that the number of the Common Brewers did
not-exceed 1400, while the Brewing Publicans
were so numerous as 23,740!! Of the 1400,
so denominated, many are brewers of Table
Beer only; or of very trifling quantities of
strong ; and such may, therefore, be classed
-with the 23,740.

As the two instruments can be of but very
little or no use to any one who is not possessed
of some portion of mathematical knowledge,
it may be reasonably presumed, that the far
greater part of these persons must be utterly
incapable to apply them, and to conduct such

P . -M_:.—I‘J
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an intricate process with any approach to cer-
tainty : and that, unable to account for the
disappointments which they must incur ; wholly
ignorant, also, of the means to discriminate
between the very best materials for brewing,
and the very worst, they are open to the in-
sinuations of the travellers for the druggists ;
some of whom, it is well known, hesitate at no
falsehoods, to persuade these uninformed men,
that the success of the reputable brewers is
owing to the -useless stuff, for which they
pressingly solicit orders. Such, if any, are
the purchasers of matters, utterly inapplicable
to the purpose, and which only serve to in-
crease their difficulties as well as their expenses.
- How cruelly unjust, then, must it be, to
degrade a large number of respectable and in-
telligent men, on no better grounds, than merely
on account of the absurdly ignorant practices
of some persons of a quite different description,
who are engaged in a similar occupation.

- Indeed, the very nature of the Brewery, con-
sidered as a commercial concern only, is
strangely mistaken by the public in general.
It is sometimes seen, that a-man, who has ac-
quired a capital in another occupation, or branch
of trade, embarks it in this business-—conceiving

that ‘nothing more is required to ensure his
0
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success, than to purchase a large stock of the
materials and utensils, with roomy premises ;
‘and among the rest, a number of public-housess
resolving also, that the quality. of his beer shall
excel that which is produced by any of his
competitors ; which effect, he concludes, neces-
sarily follows an increased allowance of the:
materials. But he soon finds, that without a
correct knowledge of the leading principles of
the process, all his endeavours to produce a
readily saleable beer, are defeated—that his
publichouses are forsaken by the consumerss
and his store-houses filled with a stock of liquer,
that cannot be sold for half the costs of it. In
truth, no trading concern can be more intricate;
more difficult, and consequently more hazard

ous, to a novice, tha.n the Brewery ~

SeoTioN IV,

‘It will be said, after all, that mach better
beer is brewed in private families, than by the
Public Brewer, with all his instruments, and all
his pretensions to knowledge ; and that a ther-
motheter appears to be unnecessary as to the
mashings ; since boiling heat, without which
some persons imagine the lquer will not be
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drinkable, nor continue sound, is discoverable
in water by the eye, as soon as the ﬁre has

krought it to that state.
" To this, it may be replied, that the mdlsen-
minate application of boiling heat, or but nearly
S0, to the malt, causes a waste of one-fourth
~ part of all that is so treated ; for, that three
portions of malt, if wetted with water of the
proper degree of heat, will produce as much
wort of any given strength, as can be obtained
from four like portions of the same malt, if
boiling water is used in the mashings ; which,
instead of reaching all the parts of the malt,
forms vety much of it into (nearly dry) balls,
impenetrable by such water; whenee the worts
are not only deficient in sweetness, but also in
quantity ; for, these clods beingy as before obs
served, but partially wetted, withhold the greater
part of the water which they may have im-
bibed ; and hence the quantity of the wort is
diminished ; while the interiors of them, being
untouched by the water, yield no sweet at all.

A like effect, although'in a less degree, en-
sues whenever the heat of the water, in the first
mashing, is nearly, although not quite, beiling:
The correctly suitable heat, therefore, is neither
to be discovered, nor accurately applied, mthr

out the assistance of a thermomneter. L
0%
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. In private families, however, the cost of the
beer is very little regarded. If ten bushels of
malt are found to be insufficient to produce an
hogshead of stout beer, twelve, fourteen, or
even sixteen bushels are sometimes allowed.
If, likewise, the beer does not become fine, and
drinkable, at the end of twelve  or more montbhs,
it remains unbroached for two, three, or four
years; when the age, the necessity whereof is
occasioned by want of system, is announced, as
a principal recommendation of the liquor.

. The situation of the Public Brewer is very
widely different. Under all the disadvantages
of a (long continued) high price of barley ; and .
loaded with duties on the malt, and on the
beer, amounting, together, to more than 40 per
cent. on the price, at which the last 'is sold by
the brewer to the publican ; he is required to
produce, constantly, a clear and nourishing
liguor—for such a price only to himself, as will
enable the retailing publicans to comply with
the demands of the populace, who, most unrea-
sonably assume to dictate “what that price
shall be,” and which they will not suffer to be
increased; although the most necessary ingre-
dient, “barley,” may be from 50 to even 100 per
cent. dearer than when the present retail price

 of beer was established, viz., in°1803.
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The unreasonableness of this assumption, and
of the consequently inadequate prices allowed

to the Common Brewer will be yet more appa-

rent, when it is considered that private families,
- and also the publicans, who brew at home,
acquiesce (as they ought) in the increased
price of the malt; and, (which is equally just,)
every one submits to the additional prices of
bread, and of all provisions—and, even of the

far less necessary article than beer, distilled

spirits—the price of which the populace do not
attempt to control.

The Common Brewer, therefore, cannot afford
to be wasteful of the malt, in the outset, nor of
time in the consumption of his beer. The
sooner the last can be rendered saleable, the
less will be the weight on the brewer, occa-
sioned by a burdensome stock of beer, and of
casks to contain it. For, although these two
articles are, in all breweries, unavoidably
heavy and expensive ; yet, much part of both
may be dispensed with, or saved, simply by
using proper heats in the two most important
parts of * 1e process—extraction, and fermenta-
tion. And these heats, which should vary with
the sorts of the malt, with the seasons of the
year, and with the views of the practitioner,
may be obtained constantly by the thermome-
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ter, to the utmost exactness; as decided on by,
‘and corresponding with, the judgment of the
‘brewer. ,

It is not to be expected, that the mere pes-
‘session of the instruments imparts all the bene-
fits of them. Here, however, is the proper
ground, from whence to gain right information
through practice—since the experience of those,
who are unused to these instruments, is founded
‘op no rule or true basis. The eye, or the
touch, can afford no sufficient direction as to
the heat of water below the boiling point, or as
‘to the heat of worts; otherwise, than accord-
ing to the accidental warmth of the hand at the
time it is applied.

The natural heat of the human body, in
health, is 94 to 96 degrees, by Fahrenheit’s
thermometer. In the summer months, the
touch applied to worts, somewhat below that
degree, will indicate them to be cool; when,
perhaps, their actual heat may be such, as to
be very unfit for the purposes of a profitable
fermentation.

On the other hand, the external air, in severe
‘weather, being at, or below, the freezing point,

- a vapour will be seen to arise ; and the extremi-
ties of the body being also at such time, most
liable to be affested by the cold, the hand may
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then discover a comparative warmth in worts,
although they may be sunk considerably below
the requisite heat to excite and sustain a com-
plete fermentation, the great importance of
which operation has been endeavoured to be
shewn -

Sectioy V,

The variety of uses and subjects to which an
hydrostatical instrument may be advantage-
- ously applied, appears not to have been hitherto

considered or exemplified, with that attention
which the matter would be found to deserve. .
For, besides the articles already treated on,
viz., malt, sugar, treacle, and honey—grapes,
apples, and all the garden fruits may be far
more correctly judged of (as to their value and
usefulness in forming wines, or cider,) by snch
an instrument, than by conjectures founded on
the perceptions of the taste alone.

In these, as in every vegetable production,
the annual differences in their richness (which
are considerable in the produce of the same
soil) must be owing to the more or less degree
of warmth, and the dryness of the season, at the
-time of their ripening. And hence, chiefly,
proceeds the differences observable in the
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strength of the wines, made from these our
native fruits, with the addition of sugar,
the allowed portion of which last, is usually
fixed, without any regard to the real and vary-
ing. quality of the juices expressed from the
fruits. But if this were precisely ascertained,
a rule would be gained, whereby to make just
such an addition of sugar as would make the
unfermented liquor, or stum, of an equal qua-
lity in every season.

The superiority of the Devonshire cider,
compared with that which is made in the
eastern part of England, is very distinguishable;
and although the differences in the soil may be
supposed to cause a part of such superiority,
the more southerly climate, of three degrees
only, may be concluded to contribute materi-
ally to the effects—not only to add to the rich-
ness, but also to heighten the flavour, of ‘the
fruit ; for in every fermentable liquor, flavour
and strength go hand in hand.

The above remarks may be applied also to
the differences in the wines produced in the
southern provinces of France, compared with
those made from the vintages nearer to Paris.

A remarkable equality is found in the fer-
mentable matter contained in the juices of our
fruits; such as mulberries, currants, grapes, §«c.,
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in the same season; but none of them are suffi-
ciently sweet to make wine without a large ad-
dition. of sugar. In numerous examinations of
them, and including the apples in an eastern
county, the amount of their saccharine and
fermentable matter has been no more, gene-
rally, than of that quality which is understood
by those who are acquainted with the instru-
ment, when expressed by the term of twenty
pounds per barrel : and which is well known to
them to be insufficient to make a fermented
liquor, other than of a very weak and thin qua-
lity. While it is equally well known, that the
dried grapes brought hither from Malaga and
Smyrna, may be made to yield wines equal in
strength, or nearly so, to those made abroad—
without the assistance of sugar, or of brandy ;
and provided a sufficient quantity of the fruit
be allowed to no more than a suitable quantity
of water, a stum of 50 lbs. per barrel may be
obtained, which will form very strong wine.

In the sugar houses, in salterns, in tanning,
and in ascertaining the strength of the ley used
by the soap-makers, (all of which are parts of

technical chemistry,) it is most reasonable to
- conclude, that this instrument may be so ap-
plied, as to remove much of the uncertainty
which must atterd such operations. -
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I am not attempting more, than to offer hints
to those practitioners in the above-mentioned
occupations, who, possessing judicious minds,
may respectively be disposed to prosecute the
inquiries.

With the same view, ] recommend it to the
consideration of the planters, and proprietors of
estates, in the West Indies; whether an hydro-
meter may not be advantageously employed in
the forming of sugars, by ascertaining the
precise value of the cane juice, and by leading
to other information, tending to the construction
of a series of rules freed from the uncertainties
of the usual practice; on which subject I pur-
pose to treat a little more fully.

In the sugar colonies, « the ripe sugar canes
are ground down in a mill, between iron rollers
kept continually feeding, so that the expressed
juice runs in a constant stream into its proper
receiver ; from whence it is soon committed to
to the first boiling pan, where it is boiled, scum-
med, and cleared of its feculencies*.”

From all that T have been able to learn, in
conversation with gentlemen interested in the
matter, and who are acquainted with the pro-
cess, generally observed, by an occasional resi-

* Dr. Shaw’s Chemical Lectures, page 277,
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dence on their own plantations 3 this cane juice
‘has a near resemblance,.in its nature -and pro-
perties, to the extract which is, in England, ob-
tained from malt, with the exception, that the
cane juice is abundantly richer than the worts
from malt.

Such, however, is the material dlsproportlon
in the richness of the cane juice, that some-
times a pound of sugar is obtained from a gal-
lon of it, and at other times, not more than half
-a pound of sugar is gained from a gallon of
juice, on the same plantatlon

Accordingly, as the cane juice is more or less
rich, the process is to be diversified, and a
greater or less quantity of quick lime, or of
lime water, is to be used in it. Without the
use of such lime the sugar cannot be brought
to granulate, and yet a very small proportion
of it is sufficient ; when the juice is rich, a
two thousandth part will serve ; if the juice is
very thin, it will require twice as much lime, or
one thousandth part.

This difference, and all the mtermedla,te quan-
‘tities between these extremes, I have been told,
-are hitherto ascertained only by the eye, or by
tasting the cane juice. And asthe quality and
quantity of the sugar depend greatly, on the
proportion of the lime being duly regulated to
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the richness of the juice, a rule to ascertain
this, with precision, must be of much import-
ance. For, if such a small quantity of lime de-
termines whether there is to be sugar, or not,
a very inconsiderable deviation from the just
proportion, whether more or less, must have a
bad effect. _

That any one of the hydrometers, commonly
‘used in a brewery, will shew all the differences
in the quality of the cane juice, (and the inter-
mediates,) from the thin which produces half a
pound of sugar from a gallon of juice, to the
richest producing a pound, may be safely pro-
nounced.

In the first boiling-pan the object is, to clear
the juice, by scumming off the dirty matters
collected with the canes in the fields. After
which, it is removed into a second pan: to be
further prepared ; and this seems to be the pro-
per time for taking a sample of the juice for
the purpose of deciding on the quality of it,
and on the portion of lime which may be neces-
sary, and the most advantageous.

There appears not to be the smallest diffi-
culty in this—for, should the consistence of it,
in this state, be out of the reach of the instru.
ment, that inconvenience is remedied. effectu-
ally; and the proof is made, with increased ex-
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pedition, by diluting a pint of the juice of the

first boiling in a pint, or in two or three pints, of
clean water;. and then estimating the juice
doubly, or more, according to the proportions
in which it was so diluted.

- And hence, after a few trials, a fixed rule
might be formed for constantly adjusting the
proportion of lime to'the quality and quantity

of the juice. '

" But this is on a presumption, that the lime

itself is always of the same strength, which is
not to be expected; for it is well known, that
this article, in common with other alkali, can-
not be preserved from slacking, when kept but
a short' time, whereby a considerable ‘part of
its strength must be lost. - And, from what I

have understood of the state of this article,

after its importation to the islands,’and of the
mode of keeping it when there, little doubt

~ canbe had of there being a difference, equal, in

some cases, to three and four to one in its

quality, when used. Hence, while the planter

has been imputing the bad quality of his sugar,

or the small produce of it from the juice, to the

impoverished state of the canes, in all probabi-

lity, the miscarriage- may have been chiefly

owing to a defect in the lime.

: This uncertainty,.as to the lime is, however,
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refaovable in two v'vays ; and, (which is further
satisfactory,) the one method contributes to
oonfirm the accuracy of the other.

To twelve ounces of clean spring water, I
added one ounce of new and very strong stone
lime, which occasioned so great an efferves-
cence, and sensibly increased heat, that I was

induced to apply a thermometer to the liquors
" and found that the heat was increased 28 de-
grees, viz,, from 54, the original state of the
water, to 77 degrees. On proving the clear
liquor by an hydrometer, -after the agitation
had ceased, it exhibited an increased gravity
of 194 1bs. per barrel.

Another ounce of the samé lime was added
to the liquor of the first experiment, which, by
standing, was sunk in heat to 68 degrees. A
very strong ebullition again ensued, and the
heat increased to 92 degrees.

Suffering it to stand to séttle, as before, and
taking the gravity, at the same temperature as
the former, it exhibited exactly 39 Ibs.—thereby
shewing, to mathematical certainty, the justs
ness of the rule ; which was confirmed, on sub-
sequeént trials, by the less heats and graviﬁes of
slacked and inferior ‘lime.

It is hence presumed, that (after a proper
number of trials) fixed rules might be forited
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for constantly apportioning the lime, of what~
aver degree of strepgth, to the quantity -and
quality of the cane juice—by the use of this in-
strument, in the hahds of a judicious and dili-
geont practitioner. Or, if the method by the-
hydrometer (which, however, need not to occu~
py more tihe than a few minutes) sliould be
thought too troublesome, the most indolenat
person might derive an easy rule from the
effervescence, and increased heat, caused by
one parcel of lime, on a comparison with
another, asnieasured by a thermometer ; which,
although not so much to be relied on as by the
hydrometer, must be preferable to no rule aé
all, other than conjecture.

It may be suspected, that the corrosive
quality of strong lime water must injure the hy-
drometers made of the usual metals. In the
few trials I made, no such injury ensued-—-care
being taken to rinse the instrument in clean and
warm water. At any rate, this objection is
removable by procuring an hydrometer to be
ntade of glass, for use in this or other strongly
saline liquids ; which is very practicable, the
gluss manufactories having long been brought
to such perfection in this kingdom, that glass
may be, and is, formed to the nicest accuracy
of sime, shnpe, aud weight, I have seen such an
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instrument - in glass' 25 years ago. The hy--
drostatical balance was the first invented of
these instruments, and the ball of: this is of
glass. Hydrometers are of later date, and are
more convenient because they are very far.
more expeditious. : Co

* Glass bubbles, on the same pnnmpleas those
used in the islands to prove the rums, might
probably be so formed as to accomplish -every
purpose, relating either to the cane Jmce or to
the lime.
. It has been suspected, that in the solutions
of saccharine, and also of saline articles, other
matters may be so much combined with the
subject of the inquiry, as to destroy the conclu-
sion, that the specific gravity of such solutions
is correctly decisive of their actual values. For
instance, that in malt worts, there is much of
the mucilage of the grain, and in the cane juice,
earthy matter; or, perhaps, through aceident,
actual  earth. To the objection -as to .mailt
worts, it might be sufficient to observe,. that
the distiller constantly finds- the produce of

- proof spirit to be precisely apportioned to the

gravity of the worts; whether from malt or
from sugar—and that the brewer can, also, pb-
tain a more or less price for his beer, according
to the average gravity of his worts,. under.
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stri¢t uniformity in the other parts of the pro-
"cess. | .
But it may be further and plainly asserted,
that matters which are neither saccharine, nor
saline, do not give any effect, at all, to the hy-
drometer, worthy of notice*. To 20 ounces of
clean spring water, I put eight ounces of fine
and black garden mould, the whole was well
stirred and mixed—and suffered to stand 24
hours—when, although the water was still tur-
bid, the increase in gravity by the instrument
was scarcely” discernible— (not 3Ib. per barrel)
and this trifling addition may fairly be attribu-
ted to the salt of the eartk, rather than to the
mucilage. :
On dissolving only 2 ounces of powder sugar

in the same quantity of water, the increased gra-
vity, by the instrument, wasin the proportion of
somewhat more than 14lbs. per barrel ; which
serves to shew the different effect of saccharine,
compared with other matters on the instrument.

* This is not strictly correct. To a pint dand a half of
river water, I put one ounce of fine gum arabic, which pro-
duced very nearly the same gravity as one ounce of sugar
dissolved in the like quantity of water ; this experiment I
made in August, 1821, in the presence of the gentleman to
whom I have alluded, in the note in Sect. 3, of the Hydro-
metrical Observations, and I must confess the result was

very different from what I expected.—J. H. B.
P
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In the case of malt worts ; if after three plen-
tiful mashings a fourth liquor be turned on, and
if it be boiling or nearly so, it might be pre-
sumed that this would extract much more of
the mucilage of the malt than was contained in
the first worts of 30lbs. or upwards. And it
would be so—as the greyness of the liquor
would shew. Yet this last would not shew
more gravity than 1 or 2lbs. per barrel; the
whole of which I should impute to the remnant
of saccharum in the grains, rather than to any
other matter. -

If these hints, relative to the cane juice and
the lime, should prov® worthy the consideration
of those who are interested ; every intent of the

writer, in thus venturing to offer them, will be
fully answered.* '

* See some letters from Mr. Bogle in 1785, which will be
found in the Appendix.—J. H. B.
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\

ON THE QUESTION OF CORN AGAINST SUGAR.

TrERE is another matter in which the colonies
are interested, on which I shall take the pre-
sent opportunity to offer a few thoughts—
namely, the question whether corn, or sugar,
ought with the greater regard to justice to be
used in the British distillery—and which I shall
consider, as it affects the interests of the re-
venue, and of the majority of the public in ge-
neral.

To make a tun or 252 gallons of spirits, of
the strength of one to ten above hydrometer
proof, requires either 23 cwt. of good and dry
sugar, or 14 quarters of barley—of which last 6
quarters are malted, and 8 quarters are raw.
The several duties on the manufacturing of
each have hitherto, stood thus:

£ s d
The customs’ duty on 23 cwt. of sugar at 27s. . 81 10
Excise on 252 gallons of suyar spirits at 5s. 11d. . 74 11 0

Sugar and spirits’ duty on each tun 105 13 0

: £ sd
Excise duty on 6 quarters of malt,at84s.8d. . 10 8 O
Ditto on 252 gallons of malt spiritsat 7s. 8. ., 91 7 0
' Malt and spirits’ duty on each tun 101 15 0
Lessondito . . . . 3817 o
10512 O

Ps '
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The Chancellor of the Exchequer* on propo-
sing the budget, in May, 1806,—stated that the
consumption of malt in the distillery, while no
prohibition against the use of corn existed, was
250,000 quarters annually. '

‘The proportions of the sugar, and of the two
sorts of grain, are taken from the testimony of
the principal gentlemen, engaged in that con-
cern; who were examined before the Lords
Committees in March, 1810,—and as 8 quarters
of barley are used with each 6 quarters of malt,
it follows that the whole consumption of grain,
in this way, must be very nearly 600,000 quar-
ters, annually, and the quantity of these spirits
made—42,000 tuns.- _

" The advantage to the revenue on which quan-
tity is somewhat . more than 160,000Z.—on the
distillation from sugar compared with that from
corn. . :

But this.is on the presumption that the malt
duty on the. 250,000 quarters is lost—which
does not yet appear to have been the case, in
any material degree.

* The distillation from corn was prohibited in
June 1808, when the distillers had finished
working for the season; at which time, also, the

* Lord Henry Petty, now Marquis of Lansdown.
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account of malt duty is annually made -up at
‘the Excise office.

The whole duty on the malt made in the
kingdom from the 24th June, 1808, to the 24th
June, "1809, was only 11,274l.---(viz., on .not
6,400 quarters) less than in the preceding year,
.when the distillers worked fully on grain—al-
though the average price'of barley was (50s.)
10s. per quarter higher in the last period tha.n
in 1807, to 1808.

It is evident, therefore, that more beer was
‘brewed, and consequently -that both-the re-
venue and the landed interest received an equi-
valent, as far as regards the consumption of
' 244,000 quarters of malt. Which circumstance
therefore causes the aggregate advantages
arising to the revenue from the distillation of
sugar to be 580,000/. more than from corn.

As to the 300 or 350,000 quarters of raw
barley, it has not been found that any has re-
mained undisposed of—nor is it at all probable
that this will happen, so long as a necessity of
importing grain so laggely as of late exists. If
the whole population of Britain were to eat
wheaten bread, the scarcity of that species of
corn would be still more lamentably felt, than
has yet been the case. But fortunately, alarge
.portion of the people have not been accustomed
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to other bread than that which is made from
" barley, oats, or rye, and they are therefore well
contented with such. This is the case in Scot-
land and the northern and other distant coun-
ties, to the amount, as it has been said, of a
fourth part of the population of the kingdom,
Yet while we are relying on foreign importa-
tion of corn to the large amount of 1,500,000
quarters annually (the necessity of which is
not only acknowledged but insisted on by the
landholders themselves;) what an outcry has
been raised against the stoppage of an absolute.
waste of a part of that quantity!

At the time the distillers were permitted to
work from corn, the accumulated surplus of
sugar in 3 years, (being the difference between
the importations and the sales, from the 1st of
January 1804, to the lst of January 180%,)
amounted, according to a Parliamentary Re-
port, to 1,435,609 cwt. This immense quantity
of sugar remained wholly useless, under locks
in the King’s warehouses in London, and in
the Out Ports, because there was no demand for
any part of it. Consequently, all the customs’
duty thereon, amounting to 1,938,000Z., were
lost tothe revenue ; and all the costs of the cul-
tivation and expenses in the plantations, with
the freight and shipping charges to England, ex-



"PRACTICAL OBSERVATIONS, 215

ceeding altogether a further sum of 2,500,0007,,
were lost to the West Indian proprietors.

Any proposition more.boldly unreasonable
than that such serious sums, amounting.to
1,600,0001., yearly should be so sacrificed, and
yielded up, was surely never yet offered to
minds, supposed capable to distinguish between
~what is just and what is unjust. And for

what purpose, or on what pretence, is this re-
quired? Or what cause have the farmers to
complain ?

Since -the prohibition took place, and during
the two years from June 1808 to June 1810, the
price of barley in the interior parts of the king-
dom has averaged at fully 50s. the quarter.
And taking the whole of the last six years to
the present time, including three months after
a most favourable harvesting of an abundant
crop of barley, the average price through the

- kingdom has been 45s., which, I conceive, will
be found to exceed by many shillings on each
quarter any rate, at which this species of grain
has hitherto been estimated, in the letting and
taking of farms.

It has been urged that an high price of grain
is necessary to promote the growth of it. The
farmers are, assuredly, as much entitled to a
fair recompense for their skill and the employ-
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ment of a considerable capital, as those who
engage in other pursuits, with a view to profit ;
but not more so. 4

It is difficult to believe, that a renter of lands
would suffer them to lie uncultivated or neg-
lected, from no better motive, than, that the
price of -corn, (although beyond the rate at
which he took the farm,) is not constantly ex-
cesstve, as for the last six years. Wealth, when
gained easily, leads more usually to indolence,
than to increased industry. A man, who can

live at his ease on half a crop, will be the less
anxious to add to the growth of his corn. It
is a well known maxim among farmers, that the
half, or three-fourths of a crop, is more profit-

able than a full one ; and there is more reason

‘to believe, that the produce through the king-
:dom is lessened, than that it is increased by
-high prices.

But is all consideration to be entertained for
the farmers, and none for others? Some have

-been so bold as to assert, that the price of corn

signifies nothing to the poor, because they are

- maintained by the farmers. Do the farmers
-alone support the poor of the towns-and cities

through the kingdom ?-—or are the numbers of
the actual paupers in -the villages to be com-

- pafed with those in the towns ? Passing these—
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is no attention due to the multitudes of work-
ing artisans and others employed in the various
.trads’and manufactures in the kingdom—are
the prices of bread and other provisions of no
interest to them, or even to their employers,
with the families of all who are so occupied *?
- Some regard is surely due to the interests
also of the colonists, who contribute largely to
the support of the government, by duties on
their produce, and by returns which they take
of British articles ; not only for consumption in
our own, but in the Spanish and Portuguese,
islands, as ‘well as in other various parts of
-America. .

The British distillery is a concern'in which
-men of the first respectability, in every point of
view, have embarked capitals equal in value to
considerable estatesin land. These gentlemen
-are, it must be allowed, entitled likewise to
-consideration, on the ground of their usefulness,
in paying immense sums to the revenue for
duties on sugar and spirits, amounting to about
‘half as much as the common breweries pay on
-mhalt and beer.

In substituting sugar for grain, the cost of
_every fermented liquor is increased ; and the

* Since this was first published, viz., in 1811, the agri-
cultural interest has undergone a severe reverse of fortune.

. —J.H.B.
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distillers have, accordingly, advanced the prices
of their spirits 2s. per gallon since the prohibi-
tion. They, therefore, receive an equivalent
of 30 per cents for the additional cost of the
raw material, or 15 per cent. on the entire
manufacture, viz., including the duty on the
sprrits. If this were to lessen the consumption
among the lower order of the people,—wko
could (justly) complain ? Might it not tend to
national amelioration, and is not beer a more
wholesome and nutritious, as well as a cheaper,
liquor ? In point of necessity, or -of usefulness,
ought gintobe placedin competition with bread;
or is it consistent with reason, that the absolute
waste of 3 or 400,000 quarters of a valuable
‘species of corn should, for a moment, be de-
fended and advised by the same people, who
assert the necessity of importing, annually, a
foreign supply of four times that quantity—and
which is now to be obtained only from our in-
.veterate foes ?

Sofar as it may be desirable to the occupiers
of lands that barley should be wasted, they

are amply assisted (although it may be chiefly
- unknowingly) by the makers of malt for sale,
and also unavoidably by the publicans and
others in brewing small quantities ; as has al-
ready been touched upon.

Each bushel of the best pale malt, such as is

/
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made after the Hertfordshire manner and from
well ripened barley, is equal to 24 or 25lbs. of
good powder sugar; but more than half the
malt, commonly made, is equal to only 21 or
22Ibs. of sugar for each bushel. More than
another eighth part is lost in the brewings of
bushels, instead of as many quarters, at each
operation—and, therefore, no more fermentable
matter is usually obtained from each bushel of
inferior malt than would be yielded by 16 or
18lb. of sugar. For there is no skill required
1in dissolving the sugar, as in mashing the malt,
and therefore, not an ounce of the first is wasted.
Hence, the disadvantage of using sugar, instead
of malt, is not nearly so great fo private families
as to the common brewers, and the liquor,
being free from all farinaceous matter, would
become transparent and drinkable in much less
time than the worts from malt. No loss could
ensue to the revenue from such a practice;
because the customs’ duty on 18lbs. of sugar is
equal to the excise duty on a bushel of malt.
The annual growth of barley in the kingdom
is now estimated at 4,800,000 quarters; of
which 3,200,000 quarters have been usually
malted—600,000 are wanted for seed, and the .
remainder is consumed in food for man and
cattle. ' '
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Of the 3,200,000 quarters of malt, the com-
"mon brewers use 1,600,000.; the home-brewing
publicans 800,000; and the private families
'800,000. It may be fairly said, that nearly
three. parts in eight -of the last two portions
(or 500,000 quarters at the least) are wasted;
owing to the two causes so often mentioned!

An experience of the costs of malt liquors in
‘private families, (without any duty on beer,)
and by the brewing publicans, who are some-
-what more heavily charged with that duty than
.even the common brewers are, operates on their
minds as a full persuasion, that the latter can-
not afford to make beer from malt and hops,
:without higher prices than they still sell it for.

It would put these people to extreme diffi-
,culty, even to name any other matters, as at all
applicable to supply the properties required in
‘beer ; and, among all the insinuations against
the brewery, no one scarcely attempts to point
out the supposed substitutes. If any such were
used in any considerable concern, it is impossi-
‘ble that they should be concealed, or that they
should not be most publicly and universally
known. It is, however, very true, that if the
-public brewers possessed no more knowledge
.in the two operations of making malt, and of
using it, than to waste three bushels or quarters
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in every eight of that costly article, inevitable
and speedy ruin must be their lot.

From what has been said, it is hoped it w111
appear that a successful practice in brewing is
neither a matter of chance nor of artifice, but
of valuable knowledge, which, when attained,
is useful to the community, in providing them
a wholesome and pleasant liquor, made .from
the choicest malt and hops; but without that
most serious waste of these valuable articles
which constantly attends the placing them in
the hands of an ignorant practitioner.

" Yet it has unfortunately and unjustly hap-
pened, that in proportion as such described malt
liquors have been: produced by any public
brewer, what should be deemed creditable and
meritorious is, by the ignorant, perverted, and
imputed to the’introduction of matters so
entirely unknown, that neither the names nor
the uses of them are attempted to be described.
But I trust it will be perceived, that the num-
ber of very respectable and well-educated gen-
tlemen, now engaged in this branch of trade, in
various parts of the kingdom, ought to stand in
the public opinion far above all such suspicion;
seeing that it can be no more their inclination
than it is their interest to substitute, in the
manufacture of their beer, any article for malz
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and hops, because no articles can be procured,
that are of equal value to THEM, at so cheap
a rate; nor can any extraneous matter be intro-

- duced in any way, into the brewer’s practice,

without causing a diminution of Ais trade, his
profit, and his repute.

THE PRINCIPLE OF THE HYDROMETER.

The term, * specific gravity,” being more fa-
niliar, in relation to hydrostatics, than « pounds
per barrel,” it may be useful to some, that what
is meant by each should be explained. Speci-
fic gravity is the weight of a cubic foot, or
1728 inches of liquor, »2., 7.48 gallons wine
measure, or 6.127 gallons beer measure; which
quantity of rain-water has been reckoned to
weigh 1000 ounces or 62.5lbs, avoirdupoise, and
hence the specific gravity of water has been set
down at 1000. The same measure of alcohol
(or the most highly rectified spirits of wine)
weighs only 823 ounces*. Proof spirit is

* Dr. Thompson describes standard alcohol to be .825
specific gravity; though I understand it is sometimes so
highly rectified as to be no more than .813 or even less,
especially at a temperature of 60° Fahrenheit. -

The specific gravity of proof spirit, as established by
Sykes’s Hydrometer, and by the Act 58, Geo. III, is .92308

at 50° temperature, or about 919 at 60°,~J, H, B.
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formed of these two, and is deemed the mean
of them or 911.5 ounces. And so, of every
liquor that is lighter than water, and heavier
than alcohol ; according to the proportlons of
these two in such liquor.

As 1728 cubic inches of water weigh 1000
ounces, it follows that 231 inches (the, contents
of a wine gallon) weigh 133.68 ounces, and
that 282 inches (the beer gallon) weigh 163.19
ounces*,

When hydrometers were first thought of, as
applicable to the brewery, the gravities exhi-
bited by them were merely comparative, and
without reference to any fixed quantity of fluids.
This, however, did not detract from their real
usefulness to any computist. \

Mr. Richardson first adopted the idea of forms.
ing an instrument to shew the difference be-
tween a barrel of water and a barrel of wort,
each of 36 gallons, beer measure, in 1784. In
which, he was followed by the other and former
makers of these instruments. The weight of
such a barrel of water should be 367lbs. and 3
ounces, at the rate of 1000 ounces for each

* The new imperial gallon, as recommended by the Com-
mittee of the House of Commons on Weights. and Mea-
sures, in their report, printed in May 1821, is to consist of
277.276 cubic inches ; consequently, a cubic foot containg
6.232 such gallons, weighing 160,462 oz, each.—J. H. B.



224 EXPERIMENTS IN THE BREWERY.

cubic foot. Mr. R. found the actual weight of
the water, he tried by beam and.scales, to be
369lbs., which is sufficiently near to afford
satisfaction in the case, because of the differ-
ences in water, and other circumstances, among
which I should be disposed to give Mr. R. credit
for exactness. The next step was to take the
real weight of a barrel of 36 gallons of a good

- malt wort; which proving to be 399lbs. such

was called a wort of 30lbs. per barrel, as being
that number of pounds heavier than water. He
then formed a weight to sink the instrument to
the water point in this wort, which weight be-
came the exact representative of 30lbs. of fer-
mentable matter in each 36 gallons of wort of
that quality. After which, it was easy to form
other weights to correspond with, and to shew
every degree of richness in the worts, from 50lbs.
to 1lb. ' -
I am led to mention these particulars, which
I am aware are not new to the gentlemen in
the Brewery, with the view to introduce "an
example which will serve as a rule to prove the
correctness, or not, between any hydrometer
that sinks to a given point in water, and its
attendant weights. ‘
The actual weight of one of Mr. R.’s instru-
ments, in ‘my possession, is 811 grains. This
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sinks, of course, to its just point in water:. - The
weight marked 30 weighs 66 grains: then say

811grs : 369lbs. :: 66grs. : 804%4
Orsil :3869 ::877 :399

The specific gravity of such wort is found
easily.
Say 30lbs. = 480 ounces

If 36 gall. : 480 ounces::6.127 gall. : 81.7 ounces
add for the water 1000

. specific gravity 1081.7 *

POSTSCRIPT.

Since the preceding sheet was printed off,
the writer has learned that the malt duty of the
kingdom, from Midsummer.1809 to 1810, (viz.,
tn the SECOND YEAR after the prohibition to dustil
Jrom malt and barley took place) ExcEepED the
malt duty from 1807 to 1808 (while grain was
used fully in the distilleries ) so much as 357,6251.,
being the duty on 206,360 quarters of barley
malted, more than in the last year of the corn
distillation ; which vs an undeniable proof of the
tncreased consumption of malt in the breweries,

* For further information respecting specific gravity, see

the paper on that subject.—J. H. B. ,
Q
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and of the consequent surplus to the revenue; by
so much as the custom’s duty on the sugar used
wn the distillertes. 4

These considerations shew also more fully the
unreasonableness of the discontents among the
land occuprers, on the ground of the prohibition.
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The following Pamphlet was written ex-
pressly for, and published by, Mr.Valpy, in his
valuable collection called the Pamphleteer, in
1813.

It contained in its original shape many repe-
titions of what has already been given in the
present volume, in the other pamphlets; these
I have struck out as far as I could, without
destroying the connexion with the more original
matter ; if, however, in the perusal some repe-
titions should still be discovered, I trust the
reader will bear in mind that the several pam-
phlets were published at different times, and
without any intention on the part of the writer
of their being collected together in the present
form.—J. H. B.
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THE very considerable decrease in the con-
sumption of malt liquors in every part of the
kingdom, within the last two years—(which-is
proved by a deficiency in the taxes on beer
and malt, to the amount of several millions'_
sterling) is well worthy the serious attention of
all who interest themselves in the health and
welfare of the people, or in the concerns of the
national revenue. The chief cause of this
decrease must be imputed to the very heavy
costs of the proper materials for brewing ; which
check the consumption of malt in private fami-
lies, and compel the public brewer to reduce
the quality of his beer, to such a degree as to
render it less saleable. The continued hlgh
prices of corn of every description of late years,
and particularly of barley, are too well known
to need remark ; but the very heavy duties,
together with the various contingent expenses
attending the brewery are but little known, or
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thought of, by the public in general. Not
longer ago than in June 1802, the whole
amount of the duties on malt was 10s. 6d. per
quarter, or 8 bushels of Winchester measure.
The present duty is 34s. 8d. for the same quan-
tity*. In 1802, also, the excise on porter, and
on ale, was 6s. 4d. and on small beer, 1s. for
each barrel of 36 gallons. The present duty is
10s. per barrel on porter and ale, and 2s. on
the weakest small beer. Hence, the beer duty
is increased 60 per cent. and the malt duty more
than 200 per cent. since the 5th July 1802. And
although the expenses of labour, taxes, répairs,
horses, and numerous other charges, are not
the same, in every situation, it may be safely
said, that they alone are equal to the duty on
malt per quarter, or on beer per barrel, on an
. average, in the breweries, through the kingdom.
This accumulation of burdens, together with
the unreasonable and illjudged opposition on
the part of the consumers in the country, to
some reasonable advance in the retail price of
" ¥ Since this was published, in 1813, the duties on malt
have varied considerably : in 1816, what was called the war-
duty (being 2s. per bushel) was taken off, but in 1819, a
pew duty was again imposed, which raised it to 28s. per
quarter. Since which, the 3rd Geo. 4, Cap. 18, reduces it
8s. per bushel, leaving it at present 20s. per quarter.
J. H. B.
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beer—has driven the brewer of late, to the ne-
cessity of withdrawing a fourth, and in some
situations a still greater part, of the usual al-
lowance of malt. Hence, the duty which is
paid by the public brewer for each barrel, or 36
gallons of porter, or ale, amounts to as much
as the malt duty on each 8 bushels of the latter
" —and, consequently, the brewer is taxed twice
as much for the same portion of malt, as the
householder who brews for his own use ; which,
when duly considered, points out a cruel parti-
ality in taxation, inasmuch as the poor man,
who has not the means, because he does not
possess the necessary utensils to brew, if he
drinks beer, must buy it of the brewer or the-
publican ; and thus he pays twice as much tax
for the same quantity as the wealthy farmer or
trader, the landed gentlemen, or the splendid
nobleman.

The erroneous notions, entertained of the
brewery by the public, tend materially to di-
minish the consumption of malt liquors, by de-
terring many, who otherwise are fond of them,
from indulging themselves in their use, in situa-
tions where the supply is afforded from the pub-
lic breweries only. Such notions are owing
chiefly to an ignorance of the real and truly -
valuable properties of malt, for if these were
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fully known and considered, it would be seen
clearly, that no benefit can be derived to a-
brewer from the use of any other substance,

- (hopsexcepted,) to give that strengthand flavour

-which are sought for and required in beer. It

-would, therefore, be serviceable to the commu-

nity if this matter could be so justly explained

as to be rightly understood ; and the minds of
the people be relieved from a suspicion, which

is attended with inconvenience, because with

privation, to many. While a process, which

requires the attentive observation, and studious

inquiry of many years to develope all its intri-

cacies, is contemned in the estimation of the

public; -and considered as no more than a

merely practical operation, requiring no better

qualifications to conduct it, than are possessed

by the meanest description of persons.

In attempting to correct these unfavourable
impressions, I must not be understood as vouch-
ing for the conduct, and judgment, of every in-
dividual engaged in this branch of business, in
the various parts of the kingdom; nor as
. asserting whether foreign matters are, or are
not, introduced by some practitioners, in the
brewery ; for of this I know nothing; but this
I will assert, that whatever may be the practi-
ces of brewers, and whether they may be en-
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gaged ina large or in a small way of business,
there is no temptation to a man of understand-
ing to introduce  any other matters than ‘malt, -

-hops, yeast, and water, to. make or to mend

beer ; that the two first are not only the most

-useful, but undeniably the cheapest, articles a

brewer can employ ; ‘and that, if other matters

-@re introduced, it can only be by men of no .

judgment, and who defeat their own purposes,

"even in a pecuniary point of view, for that all

the money, which is paid for such a use, is far

- worse disposed of than if it were thrown into

the sea.

It is well known.to chemists; to distillers,
(and to the rightly informed among the
brewers,) that it would not be more futile to
attempt to make bread from chalk, than to
make any sort of vinous liquor, (such as beer,
wine, or intoxicating spirits,) from any matters
whatsoever, except from some substance that
is “saccharine.” For no other matters will
yield an extract, or solution, that is capable of
the vinous fermentation. Without such fer-
mentation no spirituosity, or strength, can be
produced ; and, provided the fermentations be

, properly and similarly "conducted, the quantity

of vinous spirit.obtained is ever in proportion
to the quantity of * sweet,” contained origi-
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nally in, or drawn from, the subject or' matter
employed.

Of all the saccharine and fermentable mat-
ters, whether native or foreign, that are pro-
curable in these kingdoms, the three cheapest
are “ malt, treacle, and sugar.” The portion
of the desirable matter for .Tproducing beer, or
spirit, from these three subjects, is discover-
able with ease, and to certainty, by the specific
grawty of the solutions of any given quantity
of each or either of them. And the question,
as to which is the cheapest, is then decided by
the « quantum of fermentable matter yielded,
in conjunction with a consideration of their re-
spective costs.”

Barley, in'its raw or unmalted state, consists

chiefly of mucilage, with but a very small por-
tion of saccharine matter. By the germination
in malting it the greatest part of.the mmoilage
is converted into sugar, which then becomes so
abundant as to form six parts in ten of the ac-
tual weight of the malt. The remaining four
parts consist of mucilage, with the husks, or
draff, of the grain.

The saccharine property in malt is so much
more readily extracted, in brewing, than the
mucilage, (under due precautions with regard
to the heats of the water applied in the several

[ R atinmeee SR LN NP, L SR T
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mashings), that the latter may be disregarded,
as affecting the gravity of the solution. Wort
may, therefore, be considered as consisting
"of sugar dissolved in water, and the strength
of wort is always proportioned to the quan-
tity of the saccharine matter contained in a
given measure of the liquid. And hence the
gravity of worts, when compared with the gra-
vity of water, may, in all cases, bereceived and
trusted to, as the measure of their value;
which is confirmed, incontrovertibly, in the prac-
tice of both distillers and brewers. The first
of whom find the proportion of proof spirit, ob-

tained from any given quantity of their wash,

to be in an-exact ratio to the gravity of such
wash, under correct uniformity in all the parts
of the process. And under the same circum-
stances, the brewer obtains a greater or less
price for his beer, according to the gravity of his
worts ; or, (which is the same,) according to the
quantity of malt allotted to make such worts.
A bushel of ripe and well-cleaned barley will
weigh from 50 to 52Ibs.; of which weight one-
fifth part is lost by germination and evapora-
tion in malting, and not more, provided it be
malted with a view to the quality, rather than.
to an injurious increase of measure. In the
latter case, a full fourth part of the original
weight of the barley is lost in the malting.
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From a bushel of perfect malt, weighing 40 to
421bs. may be drawn 251bs. of solid extract; of
equal value for the purposes of making beer
and distilled spirits, as 25lbs. of dry powder
sugar, or 30lbs. of treacle. - Or, each and either
of therh will make a barrel of wort, of 10Ibs:to
I1lbs. heavier than water, because the water,
which is displaced by the extract, (viz., six
quarts,) weighs 15lbs. -

Estimating the costs of the several quantities
at the wholesale prices of each article, and ac-
cording to the terms on which a brewer can, at
this time, (September, 1813,) purchase 100 or
500 quarters of malt, viz., at 96s. the quarter,
treacle at 48s., and sugar at 90s., the 112lbs. of
each, it will be found that to equal a quarter of
malt, at 96s. will require 240lbs. of treacle,
costing 103s., or 2001bs. of sugar; costing 165s.

Until this statement can be disproved, or un-
til some article, equally saccharine and fer-
mentable as malt, can be discovered, and ob-
tained at less cost, it may be submitted to the
reader, whence can arise any temptation to a
brewer to exchange malt for any other matter
to make beer.* :

* Sugar is, by act of parliament 1812, permitted to be
used in the breweries, but treacle is still prohibited, under -
such penalties as would be ruinous. No pale beer brewer
could use treacle without discovery, by the colourand taste
of the beer.
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Sugar being manufactured uniformly by
boiling it' to a given and equal consistence,
- very ' little or no variation is found in a given
weight of the same sorts of it, although the
quality of the cane juice, from whence it is
- made, differs greatly, according to the wetness,
or dryness of the season in the West Indian
Islands ; and the same may be said, or nearly
so, of the treacle : but the malts from barley
differ very much, according to the condition of
the grain, and the skill and.integrity of the:
maltster. The prices also of all the three are,
we know continually fluctuating, yet the advan-
tage will be found to remain with the malt, by.
those who will take the trouble to make calcu-
lations on the cotemporary prices of each.
And this, either with or without, taking into.
consideration, that if sugar or treacle were to
be used, in but a trifling proportion in the
breweries, the prices of them would be immedi-.
ately and greatly advanced, and malt would be
in a proportionate degree, cheaper. But, al-
though sugar has been allowed to be used in the
breweries for more than a year past, (as also
on some former occasions,) it has not been
found that any consumption of it takes place
among the well-informed part of the trade, to
make beer. - o '

e e
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The statement here given of the comparative
value of the three «sweets,” differs so widely
from the notions generally entertained by the
public, that it is to be expected the correctness
of it will be doubted. The truth of it, how-.
ever, is proved by distillation; for, so very
exact is the proportion of vinous spirit, produ-
cible from the wort, to its gravity in its first
state, that the practical distillers may ascertain
to a single gallon, what will be the produce of
proof spirit, from 10,000 gallons, or any greater
or less quantity of their fermented liquor, pre-
viously to committing it to the stills; which
rule is founded on the /Anown number of
pounds of fermentable matter required to pro-
duce each gallon of spirit, whether the ferment-
able matter were drawn from malt, from sugar,
or from treacle. The whole of which would
be impracticable, if there were any distinction
in the vinous properties of the different extracts;
or, if the gravity of the worts were not, in all
the cases a correct criterion of their value.
This rule extends also to, and is practlca.ble in,
the Brewery.

The second necessary article in brewing is
the hop, the uses of which are to communicate
both flavour and preservation to malt liquors.

It is a very mistaken conclusion, that because -
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hops are bitter, any species of bitter willsupply
the same useful properties in beer; nor is it
likely that hops were selected, in the first in-
stance, for the sake of the bitter; for, why
should that, which is not a very pleasant sen-
sation to the palate, be thought acceptable in
beer more than in every other potable liquor?
But it was found that the hop is the only plant
which serves to restrain the fermentation of
malt worts within proper bounds, without which
they would proceed to the state of vinegar ra-
pidly ; for it is the addition, or the omission,
of this article, which constitutes the chief dif-
ference between the operations of making beer
or vinegar from malt : and, abstractly from the
consideration of preserving beer in a sound
state for a reasonable time, no b&itter can be
desirable, or at all useful, therein. And since
no other vegetable than the hop has hitherto
been discovered to answer this purpose, all the
money that is expended on other bitters, is ut-
terly thrown away. Nor is this all the objec-
tion to a substitute for hops; for the fine aro-
matic flavour, which accompanies the preser-
vative property in them, (and which forms a -
principal desideratum among the constituents
of malt liquors,)is easily distinguishable from
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the inert and nauseous bitter of.-the supposed
substitutes. . ~

An essential property in malt liquors is fine-
ness. There are two 'parts of the process in
brewing, which more particularly require the -
skill and attention of the practitioner. These
are first, the extraction of the fermentable mat-
ter from the malt by the water applied in the
mashings ; and secondly, the conversion of the
worts, so extracted, into the ‘desired vinous
liquor by a properly conducted fermentation.
On the degrees of heat in the water so applied,
and on the modifications of those heats in the
different mashings, it greatly depends whether
all the saccharine and fermentable matter,
which is contained in the malt, be extracted ;
and on these heats depends also the aptness of
the produce to attain early and spomntaneous
fineness, which is still farther promoted by suit-
able heats in the worts while under the action
of fermentation. All.these heats rest on the
experience and judgment of the brewer, and,
when known or decided on, are applied most
correctly by the use of properly constructed
- thermometers : while the strength of the worts
is adapted to the price obtained for the beer,
with equal precision by the direction of an hy .
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drometer, even to less than a thousandth part
of the whole fermentable matter contained in
each wort. A studious observation of the
very different effects of different heats in these
, the two leading parts of the process, is there-
fote of the first importance and necessity.
Similar-effects can be expected only from ex-
actly similar. causes, and without - strict uni-
formity in the process, the liquor must vary in
its qualities with each distinct operation.

. It must, then, be obvious to considerate
minds that these heats are not to be judged of
to any sufficient degree of correctness by the
perceptions of the touch, nor the degree of
sweetness in the worts by the palate; and that
without the assistance of the two instruments
above réferred to, all attempts to obtain um-
formity in beer must be unavailing; for the
eye or the touch can afford no tolerable direc- -
tion as to the heat of water below the boiling
point, which is such a superabundant degree
as .would prevent any solution of the ferment-
able parts of the malt, by forming the nieal
into (nearly dry) balls, ithpenetrable by water
of such heat: and the same uncertainty must
prevail with. regard to the most advantageous
degree ‘of warmth to be employed in the fer-
mentation, which is an operation of such ruling

R
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influence in the case, that (besides the. principal
action of converting the sweet of the worts into
vinious spirit, as well as producing other useful
effects) the wholesomeness or the unwholesome-
ness of malt liquors depends chiefly on this in-

teresting . part:.of the process; and hence ‘the '

medical men are justified in prohibiting, as they
often do, the use of the family malt liquor ta
inivalids, and recommending porter in its stead 3
the wholesomeness of which consists chiefly in
the uniform correctness of the fermentation 3 for
it is not practicable to ferment a small quantity
of wort so completely and with so'much precis
sion, as the larger quantities usually fermented
together in a public brewery of a respectable

Bize. - : :
- If the fermentation be. conducted with judg-
ment, and under proper degrees of heat, there
will be no necessity to introduce any other
matter than a few boiled and loose hops to
secure fineness; some of. the latter are found
useful, and especially on removals of beer, to
collect the light yeasty particles, and compel
them to subside. Should any matters possess.
ing different properties, be introduced, they
must pervert the genuine flavour, which is so
desirable in malt liquots, and which is -not to
be attained: or egualled, by the use of any
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matters whatsoever, other than by a judicious
combination of ¢ malt, hops, yeast, and water.”

By simple evaporation, malt wort is brought
first to the consistence of treacle, and finally to
. a fixed and solid extract. - Dicas’s hydrometer
shows the exact number of pounds of such
extract, which is contained in 36 gallons of
wort, each pound whereof occupies the space
of .06 parts of a gallon of the water. Quin’s,
Richardson’s, and Dring’s instruments shew,
. merely, the addition of gravity in a barrel of
wort, caused by the difference between the
weight of the extract, and the weight of the
water so displaced. All of the last three in-
struments differ in a slight degree from each
other in their indications, yet not so materially
but that all of them may be made similarly
useful in the hands of judicious practitioners in
the distilleries or breweries.

Taking the average indications of Quins,
Richardson’s, and Dring’s Hydrometers, each
pound of additional gravity (to the water)
shows the existence of 2-6lbs. of extract ac-
cording to Dicas’s Rule. And thus, a wort of
30lbs. per barrel heavier than water contains
78lbs. of saccharine extract, which is shown,
at one view, by Dicas’s Instrument *.

. Dring and Page's improvéd instrument constructed
RS2
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. A barrel, or 36 gallops, beer measure, of-
rain water, should weigh 367.21bs. at the rate
of 1000 ounces for each cubic foot, which is
concluded to.be ‘the precise specific gravity. of
such water. But that which is in general use.
being somewhat harder and heavier, it will be
nearer the truth to fix on 369lbs. as the weight.
of a barrel of water in the breweries. Hence,
what is called a barrel of wort of 30lbs. weighs.
actually 399Ibs.: 27z, 369lbs. the water, and
30lbs. additional for the wort. i :

Dicas’s Instrument shows that the constl-
tuents of a barrel of such wort are 78lbs. of
fermentable extract, which, occupying the space
of 4.68 gallons of the liquid, at .06 for each:
pound leaves 31.32 gallons of water, the weight
whereof, at 10.25lbs. per gallon, amounts to
321lbs., to which, adding the extract, 78lbs.,

~ we find the total weight to be 399lbs. as by

the others.

~ An exact quart of raw wort, 76. 5lbs by
Dicas, was evaporated to dryness; and as the
extract could not be cleanly separated. from
the vessel employed, the whole was put into

according to the principles laid down by Dr. Thompson in
the valuable report before alluded to, shews by means of &
sliding rule, given with it, the quantity of er extract per
cent., eontained in any given quantity of malt.—J. H. B.
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.a scale and weighed 24.25 ounces. The vessel
:(when perfectly cleaned with hot water, which
‘brought the extract again to the state of sweet
wort) weighed 15.75 ounces, thereby showing
that the actual quantity of extract contained
in the quart of wort was 8.5 ounces, which,
multiplied by 144, the quarts in 36 gallons,
gives 1224 ounces, which, divided by 16, gives
76.51bs. : four ounces of powder-sugar, on being
‘'dissolved in a glazed earthen vessel (previously
- weighed) and brought to a solid extract, lost
.one eighth part of its weight, by evaporation
An the process. We may hence reasonably
.conclude that each pound of malt extract is of
equal value and usefulness to a distiller.or to a
brewer, as one pound of sugar, in the state as
the last is sold in the shops. For the saccharine
‘matter, contained in the extract of malt, is not
.more (if so much) diminished by the very small
‘portion of mucilage, which mingles with-it, when
running from the mashing-tun, than the sugar
is weakened by its hydrogenous or watery
"particles : and, if this be granted, it follows that
Dicas's Hydrometer shows, at once, the number
of pounds (or half-pounds) of ¢ sugar,”" con-
tained in each 36 gallons of malt wort. B
Further, if the exhausted grains in a brewing
of malt were deprived of their moisture, by
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drying them on a kiln, it would be found thata
bushel of them would be so much lighter than
the malt (in its dry state) as the amount of the
extract, drawn from each bushel: viz.,

Say Malt. Extract. Grains.) '

" 4bs. 255, 151bs §P er bushel.

This has been proved satisfactorily, and may
be experienced in little time, and without much
trouble, because on a small scale. And such
examination of the separate parts of a bushel
of malt is further satisfactory, inasmuch as it
confirms the amount of fermentable matter ex-
tracted from this, or any given quantity of malf,
as the same may have been shown by chass
Hydrometer.

It is well worthy of observation that the im-
putations against the breweries were not, in any
" degree, so prevalent before the introduction of
the instruments, as they have been since that
‘time. The state of darkness in which eévery
practitioner lay, until that discovery, placed -
them all on a level ; and each part of the pro-
cess, being devoid of any rule, the whole was
as well conducted by a labourer as by his prin-
cipal. It is not disputed that good béer was
made in those times, and is still, without such
instruments, but not without a profuse wasts of
malt,yhops, and of time in keeping the beer, to
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remedy the absence of all system.. Such reme-
dies would be speedily ruinous. to a publie
brewer, under the late and present circumstan-
ces attending the concern. But when the minds
of somein the pursuit were turned to the form.
ing of a fixed and rational system, in lieu of the
uncertainties to which the practice had been
exposed for more than 200 preceding years, the
office of conducting such system could not be
left to men incompetent to mathematical coms.
putations ; for just as wisely might a country
bargesman be intrusted with conducting a vessel
through theocean to any particular point, with-
out a knowledge of the uses of the compass.
And, in proportion as an improvement in the
beer, through the guidance of the instruments,
became apparent to the consumers, that uni-
formity in the strength and flavour of the li-
quor, which was the natural effect of uniformity
in the heats and gravities of the worts, excited,
first the surprise, next the jealous enmity, and
finally the calumny, of those to whom any idea
of fixed rules in the process was utterly incom-
prehensible. Hence arose surmises of secret
(and therefore, to such minds, improper) prac-
tices, with insinuations of the superior whole-
someness of “ home-brewed” beers, over the
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produce of those breweries, which ap'peared ta
be seriously conducted. .

-. According to the returns to the General Ex-
cise Office in 1807, the « home-brewing” publi-
cans in the kingdom amounted to 23,740 peér-
sons ; while the number of the common breweré
d1d not exceed 1400, - : : -

¢ It may be submitted to the conslderate part
of the community to judge, which of the two
classes is the most likely to adopt, and which td
neglect, a rational system only, in condicting
an intricate and truly a scientific operation. - -
- It is not, however, meant to be insinuated
here, that every public brewer, merely as such;
is necessarily, or Dy consequence, a perfect
judge of what materials are the most useful to
himself. Among the 1400 are to be found men
incompeétent to discover the constituent proper-
ties of the articles they employ. And such per-
sons are as liable to be led astray by the drugs
gists, as those of the more numerous class:
Some there are also to be seen among the 1400,
who although-of superior education, and of sus
perior abilities in other affairs, yet (possessing
ample fortunes) do not trouble themselves in
the details of their brewery concerns; which -
are therefore consigned to a deputy. Hence it,
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may be perceived how unreasonable it is to
condemn the whole in a mass, for the ignorance
or the inattention of a part, among a number of
persons differing so widely in their habits and
attainments.

From a view of those habits, an observing
mind may not be altogether at a loss to discri-
minate between the different individuals en-
gaged in this pursuit in the various parts of the
kingdom. ‘ '

Bearing in mind that it is not the successful -
practitioner who departs from the four only
- proper and necessary articles to make the most
approved beer, 2iz., ¢ Malt, Hops, Yeast, and
Water,” but the ignorant; whether such may
be engaged in a small, or in a large, way of
business. For no man, who possesses a just
knowledge of the constituent and truly valu-
able properties of the two first, would forsake
them for such as are less useful, and yet more
expensive. "
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ON THE

~ SPECIFIC GRAVITY OF WORTS,
&c.

. THr subject of specific gravity and the prin~
ciples upon which hydrometers are constructed,
having been very slightly treated on in the
¢ Observations” on the Prejudices against the
Brewery,” and it being a matter of some cu-
riosity, if not of importance, to Brewers, I have
thought it might be satisfactory to the reader
to add the result of my own observatmn&and
experiments in a separate papet ,

Specific gravity has been defined to be * tko
absolute weights of different bodies of the same
bulk” ‘
 This bu]k has been ﬁxed by mathemanmans
at a cubic foot, because a cubic foot of pure
water at a temperature of 60 degrees on Fah-
renheit’s thermometer, weighs 1000 ounces, or
so nearly as to be suflicient for all. practical
purposes ; water, therefore, has been- called

1000, and it is indifferently expressed. 1000
(one thousand) integrally, or 1.000 declmallyi '

e,
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and it is used as the standard of comparison for
all subjects whether solid or fluid.

I shall here notice only the specific gravity
of fluids, and of those regard, chiefly, such as
are heavier than water. I shall not stop to ex-
amine the question whether specific gravity be,
in every instance, an expression of the value of
the fluid; I am, myself, satisfied that it is, at
least so far as concerns those subjects, :which
mote xmnodmtely interest the Brewer and Du-»
tiller. |
- A cubic foot contmns 1728 mche& a beer gal:
lon as established by law is 282 such inches, and
a wine gallon 281} consequemtly, 4% — 6.13765
the beer gallons in & cubic. foot and ¥#f = 7480
tho wine gallons in a cubic foot *. :

- The specific gravity of any fluid may tbere»
fore be found by merely weighing a known por-
tion, say a quart, in any balance, and multiply-
ing the weight by the number of quarts in
6.12765 gallons if a beer quart be used, or in
7.48 gallons if the fluid has been weighed in a
" # It is proposed that the new imperial gallon shall con-
tain 277.276 cubic inches, consequently, a cubic foot will be
$.2325 such gallons. As this measure is not yet estahlished
by law, I have made the calculations throughout the pre-
sent paper according to the legal standard measure, but

the reader will have no difficylty in calculating factors in the

. imperial measure, if he is desirous to know them.
)
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wine quart ; but as a quart is-buch a quantity as
to require a strong scale beam, it cannot.'be
weighed with such accuracy as is essentially ne-
cessary, and therefore it is customary to use a
phial, containing a much smaller quantity, (per
haps about a tenth or twelfth of a quart is as
convenient a sige as any,) and which should be-
constructed with a long narrow neck of a small
aperture that it may be filled to a greater nicety.
Such a bottle may be weighedin a scale that
will turn with the tenth, or less, of a grain and
will of course be moré accurate ; and a factor
may be found ag follows: Suppose it to weigh-
when filled with distilled water at 60° F., 1490.2
graing; we have seen that 6.12765 beer gal-
lons of pure water weigh 1000 ozs., say therefore

Beer Galle. oz. © Ga
6.127 : 1000:: 1
t1400-8995 gra
sequently +%%%%;
of any fluid beir
give the weight
which being ag:
number of pints
is the specific gr
will produce the
or 6.12765 beer
it is clear that
1490.2 grains, «
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suppose our phial will contain, the quotient
208.58476 or 293.65 is a factor by -which the
weight of our bottle full of fluid being multi<
plied, the product, divided by 437.5 (the grains
in the. oz. avoirdupois,) is the specific gravity.
From what has been said it will be easy to cal-
culate factors for any bottles that may be used,
and thus nothing more is wanting than an aceu-

rate scale-beam, s0 nice as to turn with {v gram

at most. }

. But as this is necesoanly attended mth con-
siderable trouble, where its use is required fre<
quently, instruments have been invented, uponr
the principle, that bodies immerged in a fluid,
meet “with a .resistance. proportioned. to the
specific gravity of such fluid. These instrus
ments are of very ancient invention, and are
sald to have been used for ascertaining the
strength of spirituous liquors, so long as 200
years ago.

It would seem, however, that their use was
not much known, until Martin, about the year
1768, constructed his hydrometer whxch he

advertised, as Mr. Richardson ironically tells -

us, as * useful for discovering the strength of
“ domestic liquors, such as beer, ale, punch, &c.”

Martin's instrument however, was very: yseful
) for the dlsnllery, 1ts scale being calculated, 0

\ 3
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a8 to shew the exact weight in grains of a wine
gallon, of the subject under examination.

Martin was followed by Quin and others;
but Mr. Richardson, I believe, has the merit,
and a high one it is, of having first conceived
the idea of constructing an instrument, whose
scale should be expressly calculated to shew
the excess of weight, which a Barrel of the
Examen possesses, over and above the sarie
quantity of pure water. Mr. R.s experiments,
as he has described them, are curious and in-
teresting, amd particularly those which are de-
tailed in the Appendix to his Essay on the
Saccharometer. |
. 'Since this time a variety of instruments have
been constructed, all professing a superiority
over each other, but Dr. Thomson in the
Stotch report, has shewn that they are, almost,
all mathematically incorrect, and he invented
one himself, which is made by Allen of Edin-
burgh, and contrived to shew the actual specific
gravity of the subject; it is accompanied, how-
ever, by a sliding rule, by which its indications
may be reduced to the language of Richardson’s
Saccharometer, 2., pounds per barrel.

Dring and Fage, upon the idea thrown out
‘by Dr. Thomson in the report, have con-
structed an instrument, whose indications are

| AR s -
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the same as Richardson’s, pounds per barrels
and which by means of a sliding rule, is made
to shew several interesting results. Dicas, of
Liverpool, likewise, is the inventor of a very
excellent instrument, calculated upon the prin-

eiple, that the body in solution dtsplaoes a
portion of the solvent; for instance, if a quantity
of shot, say 50lbs., were thrown into 36 gallons
of water, weighing say 367lbs., they would not
weigh 50lbs. heavier than they did before the
shot was-put in, because a portion of the water
equal to the bulk of the lead would have been
displaced, and, therefore, the actual weight of
the 36 gallons would be 367Ibs. + 501bs.=4171bs.

“Jess, the weight of the water displaced: by the

501bs. shot. Dicas’s instrument shews the quan-
tity of solid extract which is held in solution,
and which may be obtained by evaporating the
subject to dryness. All the above instruments
are contrived so as to sink to a given point in
water*, at a certain temperature, which in some

‘is 50°, in others 60°, and in Dicas’s 160° Fih.,

and they have a number of small weights wlnch

* This is not, stnctly speaking, the case with Quin’s, or
Dring and Fage’s instruments ; for they have each three
weights corresponding with a scale engraved on the stem,
-whieh is calculated to range throngh about 10ibs. or 12ibd.
on each face of it. These instruments, therefore, partake
of the imperfections noticed below ' '
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are required to be added, as the density of the
subject increases. But hydrometers are some«
times so constructed, as to possess always the
same weight, and then the specific gravity of
the fluid is shewn by a scale engraven on the
stem of the instrument; of this kind is an in-
strument invented by Mr. Harris, who conducts
the brewing at Messrs. Coombs’ brewery. : In
this case it is evident, that it is the variation in
the bulk, and not in the weight, of the instrus
ment, which affords the data for finding the
specific gravity: and that the bulk immersed
varies in an inverse ratio with the density of the
fluid, for the lighter the subject under examina«
tion is, the deeper the instrument will sink in it,
and, consequently, more of its bulk is immersed
in, and it displaces more of a light, than it does
of a heavy fluid. Such instruments are not
considered so accurate by mathematicians, as
those which, possessing always an uniform bulk,
displace always the same portion of the fluid,
be it a light or a dense subject, and where the
additional weights which may be required to
sink the instrument in different fluids, become
an exact representation of the difference in
weight of such portion of the respective fluids.

Hence the larger the bulk (or ball) of the
. : Se




260 ON THE SPECIFIC GRAVITY OF WORTS,

nstrument, the more accurate will be its in-
dications. . .

By the following formule, the indications of
any hydrometer, whatever may be its construc-
tion, or however arbitrary its scale, may be
translated into the language of either pounds
per barrel, or specific gravity; and likewise may
be calculated the quantity of standard alcohol
825 specific gravity, and also of proof spirit,
which may be obtained from 100 gallons of
wort of any density, supposing the fermentation
carried to the farthest possible point ; to which
I shall add a table compiled by Dr. Thomson
and printed in the Scotch report, shewing the
quantity of solid extract per cent. in wort of
any density. . These are, in fact, the most ma-
terial results ‘which Dring and Fage’s sliding

* rule indicates, and thus when it is deemed an

object either of curiosity or for any practical
purpose, such as the proving different instru- -
ments, any saccharometer, which is accurately
adjusted, will be sufficient to afford the data.
I am assuming that the reader is provided with
a tolerable balance, which ought to be so nice,
as to turn with a tenth of a grain when loaded
with 1500 or 1600 grains at each end.

. And first for reducing the indications of any

/
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hydrometer to the pounds per barrel of Richard-
son, put

A—The weight of the instrument in grains, as it sinks in water.
B—The weight of a barrel of water, in pounds avoirdupois = 367.2
C—The additional weight (in grains) required to sink it in the fluid.

‘then 2% i) give the gravity of the fluid in

pounds per barrel—for instance, an old hydro-
meter of Quin’s in my possession, whose scale
is unintelligible to me, weighs 1603.7 grains,
the additional weight required to sink it in a
certain wort, was 158.9grs.; we may, therefore,

using the above letters, say,
A = 1608.7grs.
B = 367.21bs.

' € = 158.9grs. then according to the formula

867.2 X 158.9
1608.7

36.2 by one of Richardson’s saccharometers, the
slight difference I attribute to my scales which
are not sufficiently delicate—the additional
weights belonging to the instrument which were
required to sink it in this wort, amounted to
1063: what this was intended to indicate I do
not know, nor does it signify, for by the above
formula, I make the instrument speak in the
language of Richardson, although its own is -
unintelligible to me.

Dicas’s instrument is differently constructed,
it is in itself lighter than water, and it requires

=36.82lbs.; now this wort was actually



B2  ON THE SPECIFIC GRAVITY OF WORTS,

a weight to sink it, even in water at 160°. There
are 18 weights to it, numbered 0—10—20, up
to 170; one of these instruments which I have

with its accompanying weights weighs as under.
Hydrometer unloaded, 484.9grs.

The weigllt 0 = 10.43 grs. The weight 90 = 43.35 grs.
. 10 = 13.98 . 100 =, 47.14
' 20 = 17.55 110 = 50.96

80 = 21.11 ) 120 = 54.81

40 = 24.74 130 = 58.68

50 = 28.40 140 = 62.57

60 = 82.88 - 150 = 66.52

70 = 85.80 160 = 70,51

80 = 89.56 170 = 74.48

The hydrometer has 10 divisions on its stem,
and as these are just equal to the difference
between the weight O and the weight 10, it
follows that every division on the stem is equal
to 0. 355 of a grain.

The instrument with the welght 0, sinks to0-0
on the stem in water at 160° F., so that
484.9 + 10.43 = 495.33grs., become the repre-
sentative of a barrel water, at that temperature ;
but in water of 50° F., it requires the weight

' 20, and then stands at 7 divisions on the stem;
consequently, 504.93grs. as under, are the re-
presentatlve -of a barrel water at 50°., viz.,

Hydrometer unloaded . . . . . 484.9

The weight'20 . . . . . . . 17.55

Divisions on stem, viz., 7 X .855 . . 2.48
504.93

The same wort as in the preceding example was
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tried by this instrument, and required the
weight No. 160 = 70.51grs.

Now, to apply the above formula to this in-
strument, we must deduct 20 .grains from the
weight No. 160, because we have seen above,
that the instrument requires 20 grains in addi-
tion to its own weight, to sink it in water of
this temperature; consequently, using the same
letters as before, we must say,

A = 504.93 or say 505 grains.
B = 367.2 :
C = 70.51—30:==50.51grs.

Lo 367.2 x 50.51 ‘
then we shall find ——5,——=3471bs. per barrel,

which is sufficiently near to prove the rule.
Dicas’s scale is so very delicate, that it requires
a very nice balance to weigh the instrument.
The specific gravity of any fluid heavier than
water, may be found with any, correctly con.

structed, saccharometer, as under, put,

A = the weight of 36 gallons water beer measure, at 60° tempe~

. rature, in ounces avoirdupois = 5875.2

B = a barrel, or 36 gallons beer measure.

C = the weight per barrel of the fluid as indicated by the saccha=
rometer, reduced into ounces avoirdupois. )

D = beer gallons in a cubic foot : 6.12765 ~— then g,"'_%l(_].?

the specific gravity of the fluid, thus taking

the above wort as an example, and which by
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Richardson’s saccharometer was 36.2, the above
formula will stand thus in figures,
* A = 5875.2 ounces.

B = 36 gallons, B. M.

C = 36.31bs. = 579. 2 ounces.

D = beer gallons in a cubic foot = 6.12765 then
879.2 + 5875.2 X 6.12765 -

86 ) o .

from whence by dividing 98.6 by 36.2, we get
the following general factor 2.724; by which
- the indications of any saccharometer (whose
scale is made to shew pounds ' per barrel)
being multiplied, the product added to 1000.00,

will at once shew the specific gravity, thus,

36.2 X 2.79282 = 98,579
1000

1098 579 &c )
I would be understood, however, as spealnng
very diffidently of this factor, as I have had no
opportunity of consulting any one upon it, and
it differs in some degree from one given by
Dr. Thomson in the valuable and elaborate
report, which has been so frequently alluded to.
. Of course, the same factor, employed: as a
divisor instead of a multiplier, will serve to
reduce the indications of an instrument, which
is calculated to shew the specific gravity only,
into the pounds per barrel.

- On the sliding rule, given with Dring and

= 1098.6 ounces.
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Fage’s saccharometer, there are laid down, the
quantity of alcohol .825 specific gravity, and
also of proof spirit which may be obtained from
100 gallons beer measure, of wort of any den-
sity, and which may be found by means of any
saccharometer, as under, say in a wort of 301bs,
original densny by Richardson’s instrument.

" First: It was ascertained by the learned gentle-

man who drew up the Scotch report, that every
5.751bs. lost in the fermentation, produces one
wine gallon of alcohol, which, supposmg the
30lbs. to be wholly attenuated, will give 5.2
wine gallons, in a barrel beer measure which is
44 gallons, W. M. Then say, if 44 gallons of
wort produce 5.2 gallons of alcohol, what will

100 gallons of wort produce, as under,

44 :5.2 :: 100 : 119 gallons, alcohol of .825 in every 100 gallons
Wine measure,

Now alcohol of 825, is about 68 per cent.
above hydrometer proof : therefore say,
100 : 11.9 :: 168 : 19.992 gallons proof spirit.

again say, in a wort of 20lbs.,

20 3.47then — 44 :8.47 :: 100 : 7.8 alcohol,

6.75
and — 100 : 7.88 :: 168 : 13.2384 proof spirit.

The following Table compiled by Dr. Thom-

, son, and inserted in the Scotch report, shews

the quantity of dry extract by weight contained
in 100 parts, by weight of wort of every specific.

. gravity at the temperature of 60° Farenheit :—
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Sty | prcem. [P Gy | porCest. | Glew. | porome
1.000 0.00 1.048 11.50 1.096 22.31
1.001 - 0.22 49 11.74 97 22.52
2. 44 1.030 11.97 a8 W73
3 66 51 12.20 " 99 22.92
4 88 52 | 1248 | 1100 23.13
5 1.09 53 12.66 101 23.36
8 1.31 54 12.89 - 102 £3.62
7 1.58 55 18.12 108 | 94.84
8 1.75 56 13.34 . 104 24.05
9 1.98 57 13.57 108 24.24
1.010 2.17 58 18.83 106 24.46
.11 2.38 - 59 14.04 107 24.68
12 2.59 1,060 14.32 lo08 U89
13 2.81 61 14.53 109 25.11
14 3.06 . 62 1476 1.110 25.81
15 3.32 63 14.96 111 25.52
16 8.57 64 15.18 118 2575
17 | 884 65 15.39 118 25.97
18 "4.05 66 "15.60 114 26.18
19 4.25 14 15.81 115 26,38
1.020 4.45° 68 16.02 116 26.59
21 4.65 69 16.24 117 26.79
22 4.85 1.070 16.48 118 27.
23 5.12 71 16.67 119 £7.21
24 5.86 72 16.90 1.120 87.41
25 5.58 73 17.13 121 27.61
26 5.93 74 17.87 122 £7.80
27 6.19 75 17.65 128 £8.00
98 6.54 76 |  17.86 124 28,19
29 6.80 77 18.09 125 28.39
1.080 .06 78 18.82 126 28.57
81 | 7.33 79 18.53 q 127 28.82
32 “7.58 1.080 18.78 128 29.00
38 7.83 . 81 19.01 189 $9.97
34 8.09 82 19.24 1.130 29.51
35 8.84 88 19.47 | 1.140 81.74
36 8.59 84 19.71 1.150 33.88
. 87 8,84 85 | 19.94 1.16Q 85.95
38 9.09 86 20.17 1.170 87.94
39. 9.84 . 87 20.31 1.180 80.95
1.040 9.58 88 20.54 1.190 41.89
41 9.83 89 20.81- || 1.200 43.90
43 10.07 1.090 20.03 1.210 45.67
43 10.81 o1 21.26 1.290 47.31
44 10.55 9L 21.47 |t 1.280 49,11
45 10.79 93 21.78 1.285 |- 60.00
46 11.08 7 2189 .
47 11.27 95 22.10
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Dr. Thomson tells us that «to verify this
< Table, a portion of. the wort of each brewing
“ was evaporated to dryness after its specific
« gravity had been ascertained,” and that ¢ the
« quantity of dry residue was found to cor-

« respond very well with the numbers in the
« Table.”

I shall conclude these remarks by an hydro-
metrical analysis of the constituent parts of un-
fermented wort and of beer in a drinkable state,
according to the indications of Richardson and
Dicas’s instruments, and which afford several
data, which, in the hands of a person of leisure
and skill, may be made to produce some valu~
able practical results.

It has been shewn in the observatlons on the
state of the brewery, written for the Pamphle-
teer, that a barrel of wort of 301Ibs. heavier
than water, according to Richardson’s saccha-

rometer, consists actually of 78lbs. solid ex-
" tract, which are held in solution by 3211lbs.
water, making together 399 Ibs *..

But beer in drinkable state contains but a
small portion of extractable matter, the greater
part of it having been converted into spirit
during the operation of fermentation, and the
actual constituents of a barrel, beer measure,

* See page 244, ante.
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of such beer are a moderate portion.of malt
extract, with about a 10th or 12th part alcohol,
held in solution with about 32 gallons water.
. The exact proportions of the extract, the-
alcohol, and the water may be discovered by
the easy process of evaporating the alcohol,
and correctly replacing the deficiency caused
by such evaporation, with pure water, for -
" Ist. It is found that each pound of increase
on the hydrometer, caused by dissipating the
spirit and replacing it with water as above,
shews the presence of one gallon wine-measure
of strong spirit in a barrel of 44 gallons wine-
measure.

2dly. That each gallon of such spirit is the
produce of either 6lbs. apparent, or 5lbs. of real
attenuation. . ,

Taking then a sufficient quantity of ale for
the hydrometer to act in, and supposing it to
have been fermented to 7lbs. from 25lbs. ori-
ginally, and evaporating it in a proper vessel
over a brisk fire for 50 or 60 minutes, more than
two thirds of the whole will be dissipated ;
great care and minute attention are necessary
in conducting the evaporation, in order to col-
lect every particle of the extract which adheres
to the vessel used to evaporate it, by rinsing it
with the water intended to supply the defi-
~ ciency ; and to be particularly careful and exact
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in observing that the measure or quantity be
the same after the water is added as at the com-
mencement. :

The extract of malt is fixed and may be dis-
covered in small lumps, which are again easily
dissolved in the water, and thereby give that
addition to the gravity of the subject whlch is
the object inquired into. \

Ale, of the above original strength, »22., 251bs. -
fermented to 7lbs. will be increased to 10lbs.
by the dissipation of the spirit and refilling the
same measure with water, v%z., 3lbs. per barrel,
If the same had been fermented to 4lbs, the
above process would increase the gravity to 7.5,
and it would then contain half a gallon more
spirit with less of the extract.

Assuming, therefore, that each pound of in-
crease caused by evaporation, &c., as above,
shews the existence of one gallon of spirit, it
follows that the spirit must be such as to weigh
exactly 16 ounces per wine gallon, lighter than
water. Estimating the latter at 133.68 ounces,
the weight of the spirit is 117,68 ounces, which
is of so very strong a quality that 2 gallons of
it mixed with one of water, will make the three
123 ounces each, or full hydrometer proof’; and
this estimate is confirmed by its agreeing with
the actual produce in the malt distillery as
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stated by Mr. Jackson, then a commissioner of
excise, to a Committee of the House of Com-
mons, in February 1807. See Parhamenta.ry
Report 1807-1808, fol. 234-285, &c.

Dicas’s hydrometer shews the actual quantity
of extract contained in a barrel of beer. Each
pound of which has been ascertained to occupy
the space of .0714 wine gailons of the liquor.

If we take the above ale of 25Ibs. original,
and 7lbs. final, density, by Richardson’s, equal
to 62.5 original and 17.5 final gravity by Di-
cas’s instrument, the following will be the quan: -
tity of extract water and spirit contained there-
in. And first of the unfermented wort.

By RicuARDSON.

i The.
The weight of 44 gallons water at 133.68 ounces per gall. is 367.63
The excess of weight of the wort as shewn by saccharometer 25.

8982.63

| By Dicas.

625 Extract, which at .0714 gallons per pound "4,“4%‘3'3
oceupies the space of .

330.13lbs. water at 133.68 oz. per wine gallon 39.5375
392.63lbs, the weight of 36 gallons beer measure :
equ&l to .. . . ’ . . 44. W, Galls.

Proceeding to examine the component parts
of the above after it has been converted into
beer, and supposing its final density as before,
to be Tlbs. Richardson, and 17.5 by Dicas, and
. having evaporated the spirit and supphed its
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place with pure water, as before described, we
shall find it increased to 10Ibs. Richardson, and
25 Dicas, shewing an increase of 3lbs. by the
former, and 7.5 by the latter, instrument ; and
that 3 wine gallons, (allowing that each pound
on Richardson’s instrument shews the presence
of one gallon,) of very strong spirit of the
quality of very nearly one-half alcohol, and
one-half of hydrometer proof spirit, have been
dissipated; consequently, a barrel of such beer

in a drinkable state really consists of

Extract really unattenuated, occupy-}l o5, an dwelglnng 2 5

ing the space of .

Spirit at 117.68 oz. per gallon, or . 880} 3. 28,065,
specific gravity . _

‘Water at 183.68 oz. per gallon . 89.215 827.555.

44. W. G. weighg. 374.620.
And which is proved by Richardson’s instrument
as under, v12.,

Ibs.
3 gallons spiritat 117.68 pergallon- . . . 22.065.
41 do. water at 133.68 pergallon . . . 842.555,

Gravity, as shewn by saccharometer after evaporation, &c. 10.
» 874.620.

It is hoped that the foregoing remarks may
not be altogether uninteresting to the reader;
the writer claims no merit for them, they are
drawn from the perusal of Dr. Thomson’s very
valuable Scotch report, and on experiments

" founded thereon.
J. H. B.
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MALTING.

Tri philosophical principles of malting ap-
pedr to be even less understood than those of
bréwing; and yet it is an operation of the very
first importatice, both to the consumer and to
the revenue. o

On the mode of working the barley during
its progress on the floors, depends the profit of
the maker, which, unfortunately, is in every
case, in direct opposition to the interest of the
consumer. On this operation, it wholly depends
how much the bulk of the malt when made,
shall exceed that of the barley from which it is
produced, and in exact proportion to this in-
crease, which generally constitutes the chief
part of the profit of the maltster, when it exceeds
a ‘certain quanturn, is the value of the malt °
lessened to the consumer. In some cases this
increase will not exceed 3 per cent., and in
others it is made to amount to 25 or even more.
I have no hesitation in saying, that about 3 to 5
per cent. is sufficient for the best malt, and that.

any increase beyond this is a deterioration of
, Te
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the quality of the malt in exact proportion to
such increase ; where a brewer malts for his
own consumption, I consider it of little import-
ance whether he works for an increase, or on
what is called the close system, because he will
gain in quantity, exactly* what he loses 'in
quality : but where he purchases the malt, he
uses, it is of the utmost consequence to him,
to select such as is sufficiently malted at the
least possible increase. Malt being spec1ﬁcally
hghtel than water, an easy test is afforded,
which will at once shew the degree of perfec-
tion with which it has been made ¢ if a few
grains be thrown into a tumbler full of clean
cold water, such as are well malted will swim
on the top, whilst those that are less so, will
fall to the bottom of the glass, the specific
gravity of barley being greater than that of
water, and such corns as are partially converted
into malt, will stand upright in the bottom of
the glass or swim at different depths according
to the respective degrees of perfection. With
this, which is always at hand, we may form a
tolerably accurate comparison of the value of
different samples—next to this, the weight is a
good criterion, for the heaviest malt, supposing
it to have been well made, will always prove
the most valuable, .



MALTING. : o7
Malting is an operation generally confided
to an ignorant labourer, who steeps his barley
and turns his floors mechanically, and without
regard to any other rule, than a certain number
of hours, for each operation. The law unfortu-
nately shackles the maker in some measure, by
prescribing the duration of the steeping, the
couching and the flooring, and although it gives
a ‘sufficient latitude for general purposes, yet
there are cases in which a relaxation would be
desirable. In‘the following pages, in which I
have borrowed largely from the report of Drs.
Thomson, Hope, and Coventry, I have endea-
voured to give some practical directions for
making malt, which I hope will not be unac-
ceptable. The reader need not of course, be
told, that the process of malting consists in
inducing grains to germinate, and stopping the
progress of vegetation, (after it has proceeded -
to a due length,) by exposing the malt to heat.
Grain can be made to yield both ale and spirits
without being malted, but the liquors so pro-
duced are of inferior quality ; the ale especially,
though not' deficient in transparency, has a
taste which renders it exceedingly disagreeable.
The whole process of malting may be d1v1ded
into four stages. :
I. The grain is steeped in water.



Q78 MALFING-

- IL It is placed in a beap called the couch.

II]. It is spread thin upon the malt floor, and
regularly turned several times 3 day.

IV. It is dried upon the kiln,

I. In steeping the grain, the best practice is
to fill the cistern to a certain height with water,
and then throw the barley into it, stiring it
about -until it is sufficiently levelled and even
by these means, the heavy grain directly sinks
to the bottom, while the refuse and light seeds
swim upon the surface, and should be imme-
diately skimmed off, as well to save duty, as to
‘prevent their mixing with, and impoverishing
the malt.

The time which different maltsters allow the
grain to remain in ‘the steep, varies consider-
ably, and not a few seem to bhe regulated more
by .custom and caprice, than by any determi-
nate plan. When any rule is followed, the
barley is usually suffered to remain until it is so
soft, that its ends ecan be squeezed together
between the fingers. The time necessary to
produce this softness, differs considerably in
different specimens, and hence the severity of
the excise restrictions. "

New barley requires to he steeped longer
than old. Some maltmen change the water
once or twice while the grain is in the steep,
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and upon-the whale | am mclmed to thmk this
a good plan.
. “Inless than 24 hours after the corqmence-
ment of the steeping, | the water gradually ac-
quires 3 yellow or brown colour, and hkew1se
the peculiar smell and taste which straw im-
ta dryness, it leaves behmd it a blacklsh brown
residue of a d.}sa,greeable bitter taste. This is
the matter taken up from the grain. " A par-
ticular account of its nature and properties
would be forelgn to the present investigation.
Suﬁice it to say, that a part of it is analogous
to the substance called extractive by Chemists,
but that it also contams other bodies, and that
the salt called nitrate of soda, is always present
The matter taken up by the water, appears to
procped from the husk of the graip, rather than
the kernel ; for if the husk be removed, the
'water takes up scarcely any thmg, and does not
acquire the high colour _commumca.ted by the
entjre grain. - The quantity of this matter varjes
considerably in different parcels of grain; but
it is seldom less than +3th of the Welght of the
grain steeped and seldom exceeds 3% of that
weight. Bigg always gives a much higher
colour, and a greater quantity of matter to
water than barley, owing we presume, to its
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having a -greater proportion of husk and a
darker colour.”

II. After the barley has been’ steeped a suf-
ficient time, the water is let off ; some maltmen
let an additionial quantity of water flow into the
cistern, and immediately draw -it off again, in -
order to wash the barley, and cleanse it from a
slimy matter which usually appears in warm
weather. The grain is then thrown out of the
steep upon the floor, where it is carefully formed
into a rectangular heap, about 16 to 20 inches
deep; called the couch. In this state it is com-
monly suffered to remain for 26 hours. The
form is made as regular as possible, and the
sides confined by sliding boards, to enable the
exciseman to ascertain the quantity ; for it is
by the bulk of the couch that the malt duty is
usually levied. The barley in the couch always
occupies more space than before, the weight of
the grain preventing the swell in some measure,
from réaching its full extent in the cistern.
The increase of bulk however, in the couch,
diminishes in proportion as the quantity of
grain increases; in very small quaritities, the
difference is enormous.

ITI. After it has lain its given time in the
couch, it is spread and turned upon the floors
in order to check the too rapid progress of tem-

CEEE - e A " e e —— b 5 -_-..__,‘-_J



'MALTING, » 281

perature, and also to expose the whole of the
grain equally to the influence of the air. It is
spread thinner as it ‘advances upon the floor,
and according to the heat of the weather, until
it is at last brought to the thickness of 3 -or 4
inches. Every part of it should be kept at as
equal a thickness as possible, and turned over
regularly twice, thrice, or four times a day, or
indeed oftener, according fo circumstances, the
object being to keep the heat as nearly as pos-
sible of the same degree. This treatment should
be continued until the grain is  sufficiently
malted, which is known by its producing a soft
meal on pressing it between the fingers.

« While the malt is on the floor, a variety of
interesting changes happen. 1. The grain, at
a certain period, becomes moist and exhales at
the same time an agreeable odour. 2. Soon
after this period, the roots begin to make their
appearance. 3. The plumula, future stem, or -
acrospire, begins to swell, and gradually ad-
vances under the husk from the same end of the
seed where the roots are observed to spring, till
it reaches the other extremity. 4. The kernel
becomes drier, friable, opake, white, and sweet-
tasted. 5. Each grain of corn loses a certain
portion’ of its weight.—The whole secret of
malting depends upon the proper regulations of
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these changes.. This is done chiefly by, 6.
Keeping the temperature as equal as possible ;
which, again, depends op, 7. The time and
-number of the turnings. It will be necessary
to take a short view of each of these particy-
lars, in order to form precise notions of the na-
ture of malting. )
« 1. After the grain has been cast oyt of the
steep, and put into the couch, it gradually be-
‘comes dry externally, the moisture that adhered
being either dissipated, or absorbed. The tem-
perature in the mean time gradually rises, and
in about 96 hours, will usually be found to have
increased about 10 degrees, This rise of tem-
perature in the heap, depends in some measure
on the state of the atmosphere. If the air has
become colder since the period of casting, the
malt does not become so warm as it would
otherwise do ; while, on the other hand, if the
_air has become milder, the temperature of the
‘malt experiences a corresponding increase.
- Ten degrees may be stated as nearly the me-
dium of the different experiments. The smallest
rise observed was 5°, the greatést 18°; the
most common from 8° to 12°. It must be ob-
served, however, that the rise of temperature
depends greatly upon the choice of the maltster,
“who can check it at pleasure, by turning over
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the grain, and spreadmg it th;nner upon the
floor.

« About 96 hours after ¢ casting,” the grain
‘which had become seemingly qmte dry on the
surface of the husks, turns again so moist, that
it will wet the hand if we thrust it into the
malting heap. The appearance of this moisture,
which happens regularly after the malt has
been some days on the floor, is called sweating
by the maltsters: it continues for one day or
two, and then disappears. Dunng its continu-
ance a pretty strong odour is exhaled, rather
agreeable, and not unlike that of apples. If at
this period, a portion of the malt be distilled in
a steam bath, a little spirits will be found in the
liquid which comes over. They may be made
more apparent by mixing this liquid with sul-
phuric acid, and distilling a second time.

«Unless the malt be turned pretty frequently,
as saon as the sweating comes on, the tempera-
ture increases with great rapidity. In one case,
the turning was omitted for about 14 hours, and.
the temperature was observed as high as 80°.

*2. It is just about the time of the sweating
that the roots begin to make their appearance;
each, at first, like a small white prominence at
the bottom of the seed, which soon divides it-
self into three rootlets, and at last intq fopr,
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five, or even seven. Those roots are, at first,
very soft and tender but, in a few days, they
bégin to wither and to acquire hardness. Many
of them are broken off during the turning of
the malt, and, in that case, new roots generalljr
succeed them, at least in the earhest stages of
the process of malting. ‘

«When the radicles have divided themselves
into three roots, and have acquired some length
(which usually happens in one, two, or three
days after their appearance, according to cir-
' cumstances,) the apple-like smell goes off, and
is succeeded by another not unlike that of the
common rush, when newly pulled. This smell
continues 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 in- -
capable of germinating ; or when a part of ‘the
malt has been bruised, during the turning, from
the carelessness of the workmen,

“Thelength, number,and progress of the roots
called ¢ commings’ by the maltsters, vary much
according to circumstances. It is well known
that, when barley is sown in a good soil, of a
proper texture, the roots continue moderately
short, and the chief effort of vegetation seems
to be directed to the advancement of the stem ;
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but, in loose - ground, the former shoot out toa
greater length and the latter makes a lessrapid
progress. =~ In malting again, the roots have a
much greater tendency to~ lengthen than even
in the ] poorest or most open soils. Accordingly;
if allowed to take their course on the malting
floor, in a moist, warm heap, they grow to a
great length ; in some cases, not less than two
or three inches.

~ «The prime object of the maltster is to check
this inordinate length, and this he accomplishes
by frequently turning over the malt. By such
treatment, its temperature is kept uniform, and
the moisture is equally exhaled. There is,
however, a considerable difference in the prac-
tice: of maltsters in this respect. Some allow
the roots to get to 7-8ths 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.

« 3. The fourth or fifth day from the ¢ casting,’
and about a day after the sprouting of the roots,
the rudiment of the future stem may be seen to
lengthen. It rises from the same extremity
with the root, and advancing within the husk,
at last issues from the opposite end of ‘the seed,
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and assuries the form of & iteen blade of gta'sé.‘ '

Biit the process of malting is brought to a cofi-
clusion some time before the stem has made 8o
niuch ptogress as to burst the husk. This ru-
diment of the stem is called by botaiiists plu-
mula, but malisters give it the name of acrospire.

«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 ahother
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;
were the malt allowed to lie longer on the floor,
the progress of the acrospire becomes again
rapid, so that it soon pushes its way out of the
husk and puts on a leafy appearance. Wlen

gram is in the earth, the progress of the acros-. |
pire is much more uniform and l'apld In that
case, the supply of nourishment is abundant

and constant, whereas, on the malt floor, the
very contrary is the case.

“4. As the acrospire shoots along the grain,
the appearance of the kernel, or mealy part of
the corn, .undergoes a considerable change.
The glutinous and mudilaginous matter, which



MALTING. L 287
perhaps bind together the starchy particles, is
taken up and removed. Tle colour becomes
white, and the texture so loose that the kernel
crunibles to powder between the fingers. This
change is progressive, it begins at that end of
the seed where the roots are, and gradually pro-
ceeds onward to the other extremity; so that
one portion of the kernel often appears in a fri-
able state, while the other still retains the ap-
pearance of raw barley. Itis the common opi-
nion 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 further. And this
opinion has been rather confirmed by our ob-
servation.

« The whole object of malting is to produce
this change in the kernel. As soon as it has
taken place, the seed is no longer in the state
of raw grain, but of malt. . The kernel is ori-

ginally composed chiefly of starch, the particles ., -

of which seem to be enveloped by a species of
gluten and mucilage. This cement, (or, per-
haps, cellular membrane,) is taken up and ex-
pended, in the first place, for the purposes of
vegetation, and thus the starch is set at liberty,
not, however, in the state of common starch,
for its taste is somewhat sweetish, and it is com-
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pletely soluble in water, which is not the case
with the other. The object of malting being
to procure this modified or altered starch, the
process ought to be stopped assoon as it is fully
disengaged and prepared. If the process has
been rightly conducted, this object will be at-
tained, as already mentioned, by the time the
acrospire has come within a little of the end of
the seed ; but if it proceed farther, a sudden
and very considerable loss occurs. Shortly
after the acrospire has made its way out of the
seed, the starchy matter undergoes a farther
change, becomes milky, and is very soon ab-
sorbed ; leaving nothing but the empty husk.
«5, While the malt lies on the floor, each corn
loses a certain portion of its weight. A part
of thisloss is only apparent, and occasioned by
the exhalatlon of the moisture which had been
impibed in the steep; ; but besides this, there is
also a real loss of Welght ,
C«Ifa given weight of the corn, 500 grains
troy, for example, while malting, be taken daily
from the floor, weighed accurately, and then
dried upon a steam bath till it ceases to lose
weight, the loss at first will be cons1derab1y
more than two-thirds of the weight; but as the
malting advances, the loss becomes less, and,
at last, approaches very nearly to two-thirds.”
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- If the malting be continued after the acros-
pire has reached the farthest extremity of the
corn, the loss of weight sustained is still greater
than what has been stated above, and it pro-
ceeds at a much greater rate. Hence appears
the great impropriety of allowing the acrospire
to advance too far. It is in the power of a
maltster, merely by permitting his grain to re-
main a day or two longer on the floor than is
necessary, to make the malt of any sort of grain
whatever, as unproductive as he pleases.

«6. The loss of weight, as well as the progress
of the malting, depends much upon the tem-
perature; two things respecting which require’
attention. 1. To keep it as equal as possible ;:
and, 2. To keep it at the proper pitch, neither-
too high nor too low. = Unless the first precau-
tion be attended to, the progress of the malt is-
very unequal, some parts being fully ready, be-.
fore others have advanced half way. This in-
equality is attended with a great loss of weight,
because many of the farthest advanced corns.
must 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 -
hy turning it over without delay, whenever an
inequality of temperature can be detected in-

apy portion of it. _ LT
v
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.« 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 birdlime,
a condition which is most apt to supervene n
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 or ¢ commings.” If they be pretty
equal, and do not exceed half an inch in length,
we may consider the temperature gs having
been proper ; but when they lengthen suddenly
and unequally, there must have been an excess
of heat.”

- In the experiments madé by the Scotch re-
porters, the heat varied considerably ; the best
malt they made had 56° for its average tem-
perature, varying between 52° and 60°, and they
were of opinion that the smaller the grain, the
lewer is the temperature at which it should be
kept tomake the most of it.

IV. Such are the most remarkable circum-
stances that happen while the grain is onthe
floor, the most important part of the whole
process of malting. When the grainis thought
to be suﬂicxently malted, the farther progress
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of vegetation is stopped by putting it on the
kiln: The kiln consists of a chamber floored
with plates, full of very small holes, or with
wire, or haitcloth, The malt is spread upon
this floor to the depth of from 8 to 6 inches,
and a very moderate fire of charcoal is kindled
in an apartment below it. The heated air
passes up through the malt, and makes its ese
cape by the roof of the kiln, where there is an
aperture for the purpose. During its passage, -
it becomes loaded with moisture, and thus gras
dually dries the malt for a considerable time §
the fire is kept so low as not to heat the malt
higher than the temperature of the human
body. As the drying advances, the tempera«
ture is gradually raised till it rises to 140° or
even higher, according to the object in view. -
The colour of -the liquor to be produced from
the malt depends upon the temperature at
which the latter is dried. If that liquor is
wished to be pale, the malt is dried at a low
heat ; but if brown, like porter, the heat is cone
siderably intreased. We have observed the
temperature of the malt often as high as 160°
and 170°, and on one occasion at 186°. Indeed
we have reason to believe that malt is some-
times dried at a heat little less than that of
beiling water. Even pale malt may have beea
Us
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expased to a heat of 170°, and malt may be
made brown at a lower temperature : for it is
not so much the temperature, as the suddennesg
with which it is raised, while the malt is still
moist, which alters the colour: the ease with,
which the soluble part of malt alters its colour
and its taste, when exposed to heat, constituteg
one of its most remarkable characters. Thig
facility of change or decomposition is consider-,
. ably increased by the presence of moisture. If
pale malt be properly dried, it does not lose the
power of vegetating; but this power is de-
stroyed if the heat be too suddenly. urged.

. ““The time during which the malt is on the
kiln, varies with the temperature and the quan-
tity of malt dried, from forty to eighty hours,
which were the extremes in our experiments.
While upon the kiln, the malt is occasionally
turned.

« V. The last process is the cleaning of the
malt. While still warm upon the kiln, it is
usually trodden upon by the workmen, to sepa-
rate .the radicles or commings ; which are at
that time brittle, but seon become tough by
absorbing moisture. 'The commings, thus de-
tached, are afterwards separated by passing the
malt through the common fanners; or, instead
of this mode of cleaning, an instrument called
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& harp, well known to the brewers, is émployed:
The quantity of rootlets and broken parts of
husks, thus detached from the malted grain,
varies according to c1rcumstances, but is always'
‘considerable: '

% The malt thus obtained weighs about one-
fifth less than the raw grain from which it was
produced ; but this diminution of weight varies
somewhat according to thé temperature of the
kiln; the least in our trials was 19 per cent.,
the greatest 27, the average, about 23.

« A great part of this loss of weight is to be
ascribed to the kiln-drying; and consists of
nothing else than the moisture which previously
existed in the raw grain, and of which it would
have been deprived by the heat of the kiln, as
well as the malt. In order to ascertain how
much of the loss was owing to this cause, the
raw grain should have been kiln-dried and
weighed just before it was put into’ the steep.
In that case, the difference between the weight
of the malt and of the kiln-dried grain, would
have indicated the quantlty of loss of substance
réally sustained by grain during the process of
malting.. As this method was not practicable
in pursuing trials on a large scale, we had re-
_course to-another, less precise indeed, but suffi-
cient fo give us a notion of the loss of weight
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actually sustained hy the malt. Portions of
the. raw grain, and of the newly-dried malt, were
exposed to the same temperature upon a steam-

" bath. The loss of weight sustained by the

grain being called a, and that by the malt, b, it
is obvious, that a—& represents the loss of
weight which the grain would have sustdined,
had it been dried on the kiln at the same tem»
perature as the malt. This subtracted from the
difference between the weight of the raw grain
and the malt, gave the real loss of weight sus
tained by the grain during the process ' of
malting.

« The difference between the raw grain and
the malt may be called the apparent loss, as
much of it was owing to moisture, which the
‘malt gradually imbibes again when expesed to
the air, ‘

“In the trials made by the learned authors of
.the Scotch report, the loss of weight proceed-
ing from the dissipation of moisture, varied

.from 8 to 18 per cent., and the real loss from 6
‘to 12 according to the process. The average
‘loss from the dissipation of moisture, may be

considered as 14 per cent., and the average real
loss may be stated at 8 per cent.
« About +% ths of thig loss must be ascribed to

- the commings which are separated by clekning
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" the malt. If they be deducted, the loss sus-
tained in malting does not exceed an average of
8 per cent. If we reckon the loss in the steep

-at 13 per cent., there will remain 84 per cent.

‘for loss upon the floors but of this, 1} per cent.

‘may ‘be safely reckoned for waste, consisting

¢hiefly of small corns and commings, lost during

‘the kilndrying, and the transporting of the

malt from place to place. From this statement,
it follows that, at an average, 100lbs. of barley

-will yield 78 of newly dried malt ; so that there

is 4 loss of about 221bs. Of this loss, 14 pounds

are to be ascribed to moisture, a considerable

portion of which the malt receives again by
standing. The real loss consists of the remain-
ing 8 pounds, which are thus accounted for :

w ‘n .'m 3 . . ¢ ll
Last on floor . . . . 3
Commings . . . . 3
Wmﬁ . . . . ‘
Total 8

« The bulk of the malt generally exceeds that
of the raw grain, though this does not always
happen. The average, for instance, of all our
maltings of Scotch barley gave almost exactly
bulk for bulk, yet, in some instances, 100
bushels of barley yielded 109 of malt. Others,
of course, must have fallen as much short, The
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average of thé English barley was 105 bushels
of malt from 100 of grain; that of the bigg 99.
The greatest produce was 112 bushels of malt
from 100 of barley ; the least 93. Probably,
.too, the inequality might be owing partly to the
unequal degrees in which, in different cases,
the malts, or both the grain and malts, had been
cleaned. In our trials, the bigg did notdeviate
so far from equality as the barley.

“ The weight of the malt varies also consider-
ably ; but in general a bushel of good malt,
when newly dried, weighs about. three-fourths
of abushel of the raw grain.” .

The - foregoing is little more than an- abridgment of
the most important part of the Scotch Report: to such
readers- us may desire to see more -on the subject I would
recommend the perusal of the report itself ; or'if that can-
not be procured, Dr. Thomson’s article on Brewing and
Malting in the Encyclopedia Britannica.—J. H. B.
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No. L

From Mg, TurALE.
Southwark,
' ‘13 Feb. 1770.
Dear Sir,

I received the favour of your letter and the sample of pale
malt, for both ‘of which I think myself highly obliged to you,
1like your melt, very well, and yet I believe I can shew you
~ ‘some parcels from Burlmgton and Norfolk, that are greatly
‘superior to them; I am using some at present that yield
from the first extract 770 specific gravity, and the mean not
less than 500,

I hope when you try the experlment I recommend, you
will continue to do it in the exact proportion of one quarter
in ten quarters, for reasons I will tell you when we meet
next, and when done, I shall be glad to hear the result of the
process.

“ If I can be at all serviceable to you here, you may freely
command,

Dear Sir,
Your most obedient,
humble Servant,
H. Turairz.
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No. II.
From Mg. THRALE. ’

Southwark,

13 March, 1770.
Dear Sir, '

I am a good deal surprised to find that your brewing with
one in ten of barley did not outweigh that with all malt, but
should imagine you will find it some time hence more spiritu-
ous and much softer. I dare say you will taste it frequently,
and observe the difference of quality, if any should appear
in colouras well as taste. The wheat weighs pretty near what
I expected, and if the colour is not injured, will certainly

‘answer in all other respects; I should be glad to know
whether the barley or wheat turns out sufficiently to your
satisfaction to induce you to reduce it into practice. M Ir.
Martin has not finished the hydrometer, or you should have
had’ it before now ; I now use both hydrometer and hydro-

static balance, and find. them to vary the least in the world,
in short, hardly worth notice in our way.

I hope to see you soon in town, and wish you would alyvays
give me a line,and tell me when you intend calling, that I may
take care to be in the way. Pray write if you don’t intend
coming soon, and if I can do any thing for you here you may
at all times command.

> Dear Sir,
Your obedient Servant,
H. TaraLe.
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No. III.
From Mg. THRALE,

London, 24 April, 1770.
Dear Sir, ’ prib

I was this morning at Martin’s and saw the silver hydro-
meter complete, which they promised me should be sent this
night by coach, and I hope you will do me the favour to ac-
cept of it. I havelately taken much to the hydrostatic ba-
lance, which you know is more nice and determinate, and
when once made familiar, is an agreeable instrument, and I
generally try the wort with both. 1 hope to see you soon in
town, and am, in the mean time,

Dear Sir, your most obedient, humble servant,
" H. TarALE.

Nao. IV.

From Me. Mogk.
: ' Adelphi, May 19th, 1785.
Dear Sir, ‘ ‘

I had the pleasure of laying before The Society for the
Encouragement of Arts, Manufactures, and Commerce, at
the meeting held last night, your Treatise, entitled, ¢ Hydro-
metrical Observations and Experiments in the Brewery,”
and read to them your polite dedication.

" A work calculated to improve so capital a branch of busi-
ness as the brewery, could not fail of meeting with the ap-
probation of the Society ; and I am directed to return you
their thanks for this instanee of your regard, and to assure
you that the copy of the work which you have been pleased
to present to them, is directed to be carefully preservea

I have the honour of subscribing myself,
Sir, your most obedient,
, ' and most humble Servant,
Mr. Baverstock. " Sau. More, Secretary.
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No. V.-
From Mz. Monx. ‘
‘ Adelphi,
Dec. 34,1785.
Deu' Sir,

Permit me to return you my thanks for the cask of ale I
received a few daya since, and which I should have acknow-
ledged sooner had I not waited to see some friend who was

a member of one of the Houses, that I might not burthen
you with further expense, Your answer to Mr. R. 1 think
fully sufficient, and am much pleased with your resolution of
paying no further regard to what they may say ; for as one of
them, I balieve, is professedly a pamphleteer, they will be
happy in any opportumty of exercising their vocation.

I shall, (however contrary to my usual practice,) take a
bumper of ale as soon as it is tapt, to your health and that of
-your friends at Windsor, &c., with success to the brewery
there, in which and in'every good wish, Mrs. More desires to
be considered as joining cordially with,

Dear Sir, your obliged, humble Servant,
Sam. Mors,

No. VI.

. From M. BocLE.

Sir, - C

" I'am persuaded you will forgive the trouble of this address
to you, in consequence of the publication of your “ Hydro-
_metical Observations and Experiments on the Brewery The
pubhc spirit which is exhibited in that work is strongly
marked, and does you honour ; and 1 trust the same public
spirit will induce you to wish that your theory may be re-
duced into px‘actioe in other branches of manufacture
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* You must knhaw, Birgthat I am a West India’ planter, and
having resided many years in that climate, I attended very:
much to the process of boiling the sugars upon my own.
estate.

1tis & remarkable end sipgular circumstance, that about
two months ago, an idea came into my head that a hydro.-
meter or hydroatatical balance might be used to great advan-
tage in ascertaining the quality of our cane juice. I repaired
immediately to 4 mathematical instrument maker, to ask his
opinion upon the subject, and I was told by him that experi-
ments of a similar nature had been made with the hydro-
meter in the brewery. This was perfectly new to me, as I
had never had any intimation of that discovery, nor had I
ever thought upen the subject till the very day on which l
waited on the mathematical instrument maker.

I have had several conversations with him, but I have not "
been able to get him to bestow any degree of attention to the
subject.

Observing your work advertised, and supposing it con-
genial to my awn pursuit, I applied for it at your bookseller’s §
and on Jooking into it, I flatter myself that, with your assis«
tamce, great improvement may be made in boiling sugars in
the West Indies.

The cane juice is of very different qualities, sometimes a
pound of sugar is obtained from a gallon of cane juice, and
semetimes is 0 thin that not more than half a pound is ob-
tained from a gallon.

According as the cane juice is more or less richi, the pro-
cess in boiling must be diversified, and a greater or lesser -
quantity of quick Kme is to be used in it.

The pomt then, on which I shall be much obliged to you
for your opinion, is,

'If your hydrometer, or any other that you can devxse, or
any hydrostatical balance, would ascertain the different de-
greea of the richness of the cane juice ?



If youthinkit would, I shall be very happy to receive your
answer as soon as may be convenient to you, as I'shall pro«
hably leave London yery soon,

I have the highest expectations that your great knowledge
and long experience may accomplish by practice, what with
me is only a theory in embryo

I remain with much respect,
Sir, your most obedient and
: . very humble Servant,
. London, 23d May, 1785, ~ Roszert BosLy.
No. 34, Arundel Street, Strand. ‘ ‘

. P. 8, The foregoing was written before 1 had read your
Appendix. Perhaps Mr, R——'s saccharometer may answer
my purpose. You will be pleased to observe that without.
the use of unslacked or quick lime, we cannot bring our sugar

to granulate, and that a very small proportion of it is suffi--
cient. When the juice is rich, a 2000dth part will do; if the

Jmce is not go, but very thin, xt will require a lOOOdth
" " 'This difference, and all the intermediate gradations between

those extremes are ascertained only by the eye, or by tasting .
the cane juice. And as the quality of our sugar depends:
very much on the proportion of lime being duly regulated ta:
the density of the juice, the application of the hydrometer ta

agcertain it with precision, might be of great 1mportanee,

because if such a small quantity of lime as we use, determines |
whether we are to have sugar or not, u very incansiderable *
deviation from the just proportion, elther more or less, must

have a bud effect.
- On considering your experiments on hops, it oceurs to me

that the hydrometer might be of ‘use to the tea-dealers, and:
that even in physic, it might be applied to discover the re-

lative strength of medicines. Perhaps it might lead to valu-

able discoveries by ascertaining the density of the urine, or-

the bloed. I wish to be acquainted with Mr. Troughton,
but much more ardently with yourself,

P

B

RoBERT Boe'ui. -
. . ¢« v M
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No. VII.

From Mz. BaversTock.
Sir,

1 am favoured with your letter of the 23d, requesting my
opinion relative to the application of an hydrostatical instru.
Jment, in ascertaining the value of cane juice. Itisa pleasing
circumstance to me to find that your every idea on this sub-
jectis perfectly consonant to my own, and that I can venture
to pronounce that the introduction of such an instrument in
the manufacturing of sugars, will answer your utmost wishes
and expectations.” You say you have consulted a mathema-
tieal instrument maker, but cannot get Lim to bestow any at-
tention to the subject.- The fact is, that they can make instru
ments, but can give very little information respecting the use
of them. You think Mr. R’s.saccharometer might answer
your purpose. Probably it would, but I would not advise
you to pay much regard to his regulator. From what I have
said of Mr. Troughton, it may appear that I am acquainted
with him. ButI havenever yet seenhim. He lives in Fleet
Street, and is the maker of the saccharometer which Mr.

* Richardson, a brewer at Hull, invented. When I ordered a
saccharometer of him, with it he sent me a note, which note
justifies what I have said respecting the instrument.

Finding myself under a necessity of taking some notice
of Mr. R’s. publication, (entitled statical estimates of the
materials of brewing,) in a manner not likely, perhaps, to be
altogether pleasing, to prove that I had no interested or un-
generous motive, I said what you will there read, intimating
that Mr. Troughton made instruments as well as any one.
But this has nothing to do with the invention.

* While my Treatise was printing, I met with a mathematical
instrument maker, whom I had known some years ago as the
principal assistant of the late Mr. B. Martin. His name is
Wright. He lives at No. 148, Leadenhall Street. He is
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making an instrument for me, on & new prmc:ple, which, I
think, bids fair to exceed all others in accuracy. He is intel-
ligent, assiduous, and obliging. If you think proper to apply
to him, and to use my name to him, I have reason to believe
your every wish respecting a proper-instrument will be an-
swered. Itmay be some direction to Mr. Wright, as well us
to yourself; 8ir, to be infortmed that so far as I cun judie,
from what you mention of the produce of sugar from the
cane juice, this last is in quality or specific gravity, muck
‘about equal to u first or strong wort. Consetuently, the in-
strument which serves for the brewery, is well enough adapted
to your purpose. If you wish for any further explunation by
letter, you may freely command me ; or -if your occasions
should lead you to, or throagh, this town, I should be happy
to wait on you at my house.

In my own particular branch of busmeu, prudence requires
that I should not be indiscriminately communicative, farthet
than may be necessary to elueidate what I have already pub-
lished. In your case I van hiuve no motive for reserve, in

- any degree,

I am respectfully,
- Sir, :
Your most obedient Servant,
J. B
24th May, 1765,
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No. VIII.

From Mx. Boarx. . :
J
S“' 9. “ney 1785,

I am exceedingly obliged by your kind favour of the 24th
ult., and thank you for the very extraordinary degree of atten-
tion, with which you have replied toit.. Iamalso much flat-
tered to find, that my ideas, with regard to the purposes to
which the hydrostatical instrument may be applied, are so
perfectly consonant to your own ; and that you are of opinion
it may be applied with success in fixing the strength of the
cane juice, -

I freely confess, I had no other object in view, when I first
thought on this subject; but after having read your treatise
and considered with attention, the many useful purposes to
which this instrument may be applied, I have not a doubt of
its being adopted in many branches which have hitherto been
unthought of, and, that in common life, an hydrometer will
be found almost as necessary as a pair of scales with weights,

In consequence of your recommendation to Mr. Wright,
I did myself the pleasure of waiting upon him, and received
very great satisfaction in examining the improved instrument
be is making for you. » '

Although the degrees were not marked on the scale, yet I
had an opportunity of making some experiments with suger
and water, which afforded me a most perfect conviction that
it will be of great use in ascertaining the strength of ourcane
juice; it marked the effect of six grains weight of sugar in
ten ounces of water, with the utmost degree of accuracy.

I had an opportunity of writing to the person who has the
charge of my sugar plantation in Grenada, before I received
your favour, and I beg leave to send you a copy of my letter

‘to him, because it may give you a better idea of the ohject of
X2
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my pursuit, than you can obtain from my first letter. Ifa
standard can be ascertained for the cane juice, for fermented
liquor, and for quick lime, by means of the hydrometer, it
will be very valuable indeed, and I have no doubt but it may,
for them all. I am convinced this instrument may be of
great usein shewing the strength, or, in other words, the den-
sity, of every thing that is soluble in water, or from which a
decoction is made. In chemistry, it must be productive of
great improvements.

I waited upon Mr. Troughton, and examined his saccha-
rometer, but I found it much inferior in point of accuracy to
the improved instrument, made by Mr. Wright for you. I
beg leave to return you my best thanks for having introduced
me to Mr. Wright, by whom [ was received with every de-
gree of civility and attention, and I found him to answer, in
every respect, the character you have bestowed upon him,

The kind offer you make me of giving me further informa-
tion on this subject, as well as your obliging invitation to
visit you at Alton, merit my most grateful acknowledgments.
T regret that some business of importance, which detains me
in town ‘at present, puts'it out of my power to fix upon a time
for accepting of your hospitable invitation, but I still indulge
myself with the hopes that I shall be able to accomplish such
a jaunt,

If in the meantime your business should occasion your
taking a journey to London, I shall be happy to be informed
of your arrival, that I may embrace the opportunity of thank-
ing you in person for the very great obligations you have con-
ferred upon me. ‘

‘ I remain with much respect

Sir,
Your most obedient and’
: Very grateful humble Servant, -
84, Arundet Street, Romm'r BooLz.

Strand.
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- 1 beg leave to subjoin the following list of articles, of which
I think the instrument may be useful in ascertaining the rela-
tive strength.

Milk, Drugs,
Dyeing stuffs, Sugar,
Tobacco, Tea,
Coffee, Chocolate,

) Various other groceries,

Painters’ colours,

In all chemical processes,

Soap, §c¢., &c.,
Besndes what you take notice of in your Treatise, such a8
grain of all kinds, hops, wine'and vinegar.

No. IX.

(Copy.) To Mr.Mac SwEEN.

London,
24th May, 1785.

Dear Sir,
EncrosED you have a copy of mine of the 5th instant,

smce which I have no letters from you, but Mr. Hay writes

me of the 30th March, that you had made about 140 hhds.
sugar at Mount Craven.

I now set down t8 write to you, upon an idea which has
struck me as to the process of making sugar, and I entreat of
you to consider of it attentively.

When I reflect upon the very small proportion of temper
lime that is used in making sugar, and that without even that
small quantity of lime it would not form into a grain, I am
apt to think it is not attended to with such a degree of accu-
tacy as the subject deserves, When I also reflect on the
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difference there s in the quality of the cane juice, some of it
so very styong that less than a gallon of it will yield a pound
of sugar, and others so poor that double that -quantity will
not yield a pound: I have been wishing that some method
could be devised of ascertaining with & perfect degree of ac-
curacy, the quality of the different gorts of cane juice.

I suggested an idea to Mr. Shaw, (a gentleman from Ja-
maica, to whom I gave a letter to Mr. Hay,) before he left
this place, that I was of opinion the quality of the cane juice
might be ascertained by a hydrometer constructed on some
new principle for that purpose; smd we went together to
Mr. George Adams, who is a maker of those instruments : he
told us he considered it as practicable, and he also promised
to think upon the subject, but although I have called upon
him often, I find he hasnot paid any attention to it.

The foundation of my theory is, that if the very small pro:
portion which is used of lime, jn a copper of 300 gallons,
makes such a difference, as that without it you cannot get the
juice to granulate, a very amall devistion from that quantity,
either more or less, (suppose one tenth part,) must make a
very material difference in the quality of the sugar. I also
suppose that in nature there is such a thing as the best pose

~ sible proportion of temper lime for a certain quality of cane

jutce, because | recollect the quantxty used wag different ae-
cording to the richness ot to the poorness of the juice; and
T also recollect that there was no accurate method of dis-
coyering the different qualities of it, hut only by looking at
or by tasting it, or by observing the canes which produced it.
Since Mr. Shaw’s departure I have fallen in with another
mathematical instrument-maker, who has undertaken to fur
nish me with an hydrometer, which will ascertain with the
nicest degree of precision, the dlﬁ'erent qualities of the cane
juice. ThisI confess, will in my oplmon be a very great point
gained, because being furnished with it, you can as easily
form a judgment of the stréngth of the juice, as you now
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prove rum with the glass bubbles, and by some previous ex-
periments made with attention, you -ean fix a true proportion
of temper lime for each different quality of it.

. If this is accomplished it will make such a difference in-
judging of the juice as the difference would be in proving
rom, if there was no dther method than by looking at or
tasting it. I think it may also be of service in fixing on the
canes which are most proper to cut, because the hydrometer
will show what proportion of sugar they will produce, and a
pint of juioe will be sufficient for the experiment. In order
to illustrate my thoughts on this subject, I will state the
matter thus :

The hydrometer will show the very richest quality of the
juice, this I will eall No. 1. After making several experi
ments to ascertain what is the just proportion of temper
lime for that number, you can in all time coming fix on that
proportion of lime for that quality ¢f juice, and in the same
manner for other qualities of less richmess. Inshort, I think
if the richness and poorness of the juice can be ascertained
with the utmost degree of accuracy, which I am convinced
it can by means of this instrument, the process of boiling
sugars will be reduced to a much greater degree of certainty
than has hitherto been the case.

Yesterday I put the hydrometer into a" quart of water, it
swamto a certain height on the scale. I mixt about a tea-
spoonful of Muscovado sugar in that quantity of water, and
it rose very perceptibly. I then mixed another tea-spoonful
of sugar, and it still rose further. Now you will observe that
two tea-spoonfuls of sugar in a quart of water, bear buta
small proportion to the quantity of sugar in your poorest care
juice, for a quart of water weighs 32 ounces, and I am per-
suaded the sugar did not weigh a quarter of an ounce.

A gallon of your juice weighs suppose 8lbs., itis very poor
indeed if it yields only half a pound sugar; this then is the
difference between +; and yith part. My plan is only in its
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infancy. Pray write me your thoughts on the subject as soon
as you can, Something may be done against next crop.
: Yours very sincerely.

I beg you will send me the weight as near as you can guess,
of the quantity of lime you use for 3500 gallons of your
richest juice, and also for the poorest ; for the richest I don’t
think it excceds a pound, and 300 gallons of juice will weigh
2400lbs. I suppose 2700lbs., if so 7%:5th part makes the dif-
ference, whether you are to have sugar or not. A small de-
viation, therefore, in the quantity of lime more or less, must
occasion a great difference in the quality, and perhaps, in the
quantity, of the sugar.

It strikes me, that a hydrometer may be so constructed as
to show the strength of the lime also, and that having ascer-
tained accurately the richness of the juice, you may be able
to determine as to the propriety of boiling any particular
quahty, high or low, so as to produce the best sugar. _

This is certainly a standard process in nature, and a course
of exﬁeriments and observations after obtaining the accurate
proof of the juice, may lead to great improvements in the
whole process, and may rescue it from the present sort of
guess work in which it is now carried on. I .am also convinced '
that an hydrometer may be so constructed as to be of great
, use in making rum, because it certainly will ascertain, most
accurately, the specific gravity of the fermented liquor, and
enable you, by that criterion, to turn it into the still while itis
in a state to produce rum to the best advantage, and having
once got that standard, you can fix upon it in all future distil-
lations with an absolute certainty

Mr. Alex. Mac Sween.
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No. X.
From Mgr. BAvERsTOCK.
Sir, .
ON considering the particulars of your letter to Mr. Mac
Sween, and having, also, with a further view to inform
‘myself, in some measure, of the process of boiling sugar,
consulted ¢ Dr. Shaw’s Chemical Lectures for ¢ the Im-
provement of Arts and Trades,” §c., on this subject, I am
fully persuaded that your cane juice has a remarkable and
near resemblance in its nature and properties, to the ex-
tract which we obtain from malt. And so far as I can judge
likewise from a slight experiment which I have made by boil-
ing 2 ounces of raw or, moist sugar, in 8 ounces of water, the
specific gravity of your juice appears to be not far distant
from that of some of our worts, I conceive: the material dis-
proportion in the richness of the cane juice, as proved by its
product of sugar being so différent at different times, to be
_owing (like the intrinsic value of our barley and malt) to the
.favourableness, or otherwise, of the seasons, to the growth
and perfection of the canes. Cold and rainy seasons during
afew critiCal weeks, occasion an inferiority of 20 or more
per cent., in our barley, and the difference between a long
continuance of .rain, and the excessive force of the sun in the
climate of Grenada, appears to be a sufficient reason to ex-
pect that the value of your juice will thereby vary in a still
greater proportion, or to the degree which you mention, one
half. .
+ In the distillery the actual weight of a wine-gallon of alco-
hol, or the purest spirit, is 113 oz., of water, 135 oz. The
proof spirit of the Custom House is supposed to contain
equal quantities of alcohol and water. Consequently, a wine
gallon of such is deemed to weigh 123 ounces.
For the sake of forming some rule, let us suppose that the
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specific gravity of your rickest cane juice excéeds the weight
of water 16 oz. per gallon, and that your poorest juice weighs
only 8 ounces per gallon more than water. Having an hy-
drometer, constructed for the purpose of assaying fluids
denser than water, (or, in the language of the hydrometrical
observations, with the water weight fixed on it,) let us presume
that the richest juice, or the additional 16 ounces per gallon,
will be expressed by the sum 800, on such an hy&rometer
and the poor_)moe by the sum 400.

Now supposing that to 300 gallons of juice, the specifie
gravity whereof is as 800, you apply 16 ounces of lime, the
same quantity of a juice of 400 density, 92 ounces, the
quantity of lime for the juice of different qualities appears to be

for

800 gravity . . 16 ounces.
700 . . . . 20

600 . . 24
500 . . . .. . 28

400 , . . . 32

An exact table might thus be formed, to shew at a view,
the precise number of ounces, or proportions of an ounce,
required for the intermediate numbers. For instance, 650
would demand 22 ounces of lime ; 623, 29 ounces; or 675,
21 ounces. .

Perhaps the proportion of lime ought toinerease somewhat
in an increasing ratio, as the specific grayity of the juice be-
comes inferior.  If-80, a small, or due allowance is easy to be
made. ButI aminclined to think thata table, formed on the
above system, would be sufficiently accurate for practical
purposes. Granting this, what is next required is to eonsider
your quantity, or number of gallons. If the gauge thereof
is not properly attended to, a material difference still occurs.
But when this is carefully observed and justly taken, the rule
becomes again certain. If 300 gallons of juice require 24
ounces of lime, 390 gallons require 26.4 ounces, or 26 ounces
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and 8 pennyweights. And thus, again, a table might be
formed to shew, to the 20th part of an ounce, the quantity of
lime required for any eertain number of gallons of juice, of
whatever quality.
* Youridea of determining, by an hydrometer, on the canes
which may be most proper to cut, is perfectly just, and the
adoption of it cannot fail to be highly useful and advanta.
geous, because you are thereby enabled to fix on the canes
when they are eractly in their highest state of perfection.
But in taking the specific gravity of the quantity of juice re-
quired for your copper, say 300 gallons, you should not de-
_termine on the proportion of lime to be used from the quality
of the juice which runs at any time, from the mill. Because,
it is highly probable that this quality may be, in some degree,
various during different periods of grinding, for the same
copper. Your observations as to the specific gravity of the
juice ought, therefore, to be deferred until the whole quantity,
intended for each operation, is rendered uniform, or equable,
by being boiled together for 10 or 15 minutes.

Which delay in taking the density canmot, I presume, be
attended with any inconvenience as to the main point, the
Qetermining on the quantity of lime.

. With regard to applying the hydrometer to the fermented -
liquor, intended for the distillation of Rum, it will most as-
suredly prove extremely beneficial. But this is a matter of
80 delicate and pregnant a nature that I would wish to be
exctsed from saying more respecting it, on paper. If I should
ever have the pleasure of seeing you, I can have no objection
to exphining my sentiments more fully to you on this subject.

The value of the lime may, also, be found most precisely
by such an instrument, but in the case of lime water, and
some other particular solutions, such as of pot-ash, or other
lees for making soap, &c., it scems to be requisite that the
instrument should be formed of other materials than of the
usual metals. Because the corrosive quality of such solu.
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tions might be apt to injure the common hydrometers so very
materially as in time to destroy the accuracy of them. This
inconvenience might, in my judgment, be remedied by having
an hydrometer constructed of cut glass for these nicer pur-
poses. I am persuaded that this is practicable. The glass
manufactory is now brought to extreme perfection in this
kingdom, inasmuch that the workmen can not only blow it
into any shape, but what is still further necessary in the pre-
sent concern, glass may be formed to an extreme accumcy of
size and weight. Cut glass is also tolerably durable and
strong, and, with proper care, would be likely to serve a very
considerable time, since the instrument made with ¢ need
never to be made use of but on a few particular occasions. °
The weights of such an hydrometer or those parts of it which
xever touch the solutions, might still be made of the usual
materials. I conceive enough is said on this subject, to you,
Sir, whose own ideas on all that relates to it are so perfectly
Just that you require nothing more thun to pursue them to
practice, in order to obtain every object and advantege which
you propose therefrom.

_ In every instance and article which you have thought of fo:
the application of this instrument, I fully agree with you, ex-

. cept on the article of blood, The coagulation which so
speedily takes place therein, must, I think, prevent the form»
ing any precise judgment respecting its real density. But the
taking the specific gravity of urine being certainly practicable,
promises, in my opinion, to afford some highly material in-
formation in the art and practice of physic.

J.B.
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No. XI.

From Mg. BoGLE.

. 34, Arundel Street, Strand,
, . - 92d June, 1785.

Sir; ' '

; Your much esteemed favour of the }4th came to hand in
due course, and I return you my hearty thanks for the paing
you have taken in investigating my theory for improving the
art of makmg sugar in Grenada, which is the island where
my property is. -

The reasons you give for the cane juice not being of an
equal density, are perfectly well founded, and the inferiority
of some kinds of it proceeds from the causes you have as-
signed ; other kinds which are also inferiorin density, become
80, by-a very long and severe drought and scorching heat at»
tacking the canes and making them wither before they are
ripe : invsuch cases as this last, the cane juice acquires a
great degree of acidity, and produces sugar of a bad quality,
n many instances it will produce little, or no sugar'atall. I
mean to consult some able chemists in hopes of their being
able to suggest some improvements on our process of making
sugars.from juice which has become acid from the scorching
heat ; perhaps, some other article may be more efficacious than
quick lime, or something else may be superadded to the lime
forsuch juice. Quere, salt of tartar, or an increase of lime.

I am much obliged to you forthe hints you afford me as to
the constructing of a scale which may be of great importance
to me, hut as I foresee that the new improved instrument con-
atructing just now by Mr. Wright, will not be so proper for
common use in our sugar works, I have thought upon another
method. of proving the cane juice with glass air bubbles, as
we prove our rwm in the West Indies. Mr. Wright's Hydro-



g8is APPENDIX.

meter, however, will be of the most essential advantage in the
adjusting such air bubbles, o

With respect to the gauge, we always fill our 300 gallon
copper to a certain height ; but, perhaps, even that circum-
stance is not so accurately attended to as it ought to be, be-
cause from the shape of our coppers, a very small difference
at the top will greatly increase or diminish the quantity. It
occurs to me at this instant, that it maybe ascertained very
‘sceurately by filling the copper till it begins to ten over, and
then withdraw from it & certain number of gallons,

The observation which you make on the juice being of difs
ferent qualities, while it is running from the mill, is perfectly
just, and I would therefore propose to take the proof of the
strength of it in the manner you suggest. In your resmark
on your notions respecting the process of boiling sugars, you
do yourself great injustice; for believe me, Bir, from your
manner of expressing your thoughts, I could not have dis-
~ covered but you had been an experienced sugar planter.

There can be no doubt but the corrosive quality of many
articles which are soluble in water, will injure an hydrometer
made of metal ; but I am not so scientifically informed as to
know if that is the case with regard to lime ; if it should, the
expedient proposed by you will fully answer the purpose and
remove that difficulty.

My theory with regard to proving the lime, (for indeed,
Bir, I can only call it a theory,) is this: I have understood
that there is a standard strength of lime-water, beyond which
it cannot be carried, in the same manner as there is in the
heat of boiling water. I would, therefore, propose to take
that strength by the hydrometer; and when that is acourately
ascertained, (I mean, the ultimatum strength of the lime
water,) the lime, of which the smallest quantity will render a
given quantity of water of that standard strength, must.be
the most powerful ; or it may also he done by fizing on a
~ given quantity of: lime, and judging of ¢he relative sireggth
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of the different kinds, by ttying which of them will producd
the greatest quantity of standard lime water. The kind
which yields the greatest quantity of standard lime water, I
should thiak must be the most valuable, but I may be miss
taken, bevause I have not had any practice, or experiments
o this subject,

. While my thoughts are employed on this topic, it occurs to
me that this accurate and precise proof of the line is equully
important, (if not more s0,) as the proof of the juice is, be-
cause there is very great inequality in the strength of it in
the materials from which it is originally mede, also in the
manner of burning it, and of preserving it: if it is exposed
to the air even under cover, it falls per deliquéwm, and in that
case u great deal of its value is lost. I can have no doubt of
there being a difference in the quality of lime used by the
sugar planters, equal to 3 or perhaps 4 to 1, which is much
greater than in the juice which we even attempt to boil; if
I am right in this conjecture, you may easily judge, Sir, in
what a blindfold, blundering manner; we have been pros
ceeding. While we have been imputing the bad quality
of our sughr, or the small produce from the juice, to the
weak or vitiated quality of our canes, in all human probability
the miwcarriage in the process was chiefly owing to a defect
in our lime. In short, Sir, it is & most important theory on
which we are engaged, and I'consider it as a most peculiar
fortunate circumstance, that I have been so happy -thus acci~
dentally to establish a correspondence with a gentleman who-
possesses such just and clear perceptions es you do, and:
who is at the same time so-able and so willing to explain and-
elucidate this subject to one who considers himself a mere
novice in the practice of it, and just beginning to dip into
the theory of it

* It affords me great pleasure to find you ate of opinion the
hydrometer will most assuredly prove extremely beneficial
whenupplied tb fermunted diuor § from the way in which you
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have expressed yourself, I judge it appears to you an idea of
more importance than I am aware of.

The more I reflect on the general uses to which this theory
of hydrostatics may be applied with advantage, the more for-
cibly I am impressed with the clear conviction, that when
men of science, who are accustomed to experiments in che-
mistry and natural philosophy, are possessed of such ideas
as you and I entertain on this subject, it will be productive ol '
innumerable benefits to mankind.

I am perfectly ignorant of even the prineiples of chemustry;
but I think T can foresee very great advantages will actrue to
the chemists from the use of such an instrument as Mr.
Wright has made for.you. I can conceive that many of their
processes may miscarry from their not having the means of
ascertaining, in the same accurate manner as Mr. Wnght
does, the relative strength of each simple material which forms.
their compound. I say simple, because I confess that my
speculation is confined to the idea, that the hydrometer is to
be applied chiefly to each distinct uncompounded article by-
itself, in order to decide on its relative strength.

I have already stated that lime is of very different qualities ;
allow me to suppose that pot-ash, or salt of tartar, also varies
in its quality ; it must surely be of the utmost importance to
be able to fix on a standard strength of each ingredient.

. In judging of the strength of simple articles of medicine,
such as Jesuits bark, rhubarb, &c., it appears to me to be of
still greater importance than in any other branch: for ex-.
ample, one pound of bark, of one kind, contains the same
salutary powers that two pounds of another kind does: the
value of the strong bark is not merely double that of the
weak ; it is infinitely more, because the stomach of the patient
nauseates such a quantity of the weak as is necessary to be
taken as a febrifuge, but can easily retain the quantity which
is necessary of the strong kind. '

. T am very impatient to have the pleasure of an interview:
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with you. I will take the very first opportunity I can find to
wait upon you, but in case I should come to Alton (as it will
be on purpose to see you,) I should be very much disappoint-
.ed if you should be from home. I beg therefore, to know if -
there is any chance of my missing you, or if there are any
particuler times when you are at home, or any when you are .
.absent. :

‘Twould wish, if possible, to make it next week, after Mon-
day, unless you have a prospect of being soonin town.

I entreat your pardon for the very incorrect manner in
which this is written, as I have run it off in a hurry lest I
miss the post.. :
I remain with much respect, .

Sir,
Your‘most obedient and
Much obliged humble Servant,
Roszrt BooLs.
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A

Accuracy of the hydrometer depends in a great measure upon its’
being kept clean, 67.

how proved, 64.

Age of beer, the apparent remedy for all the errors of a random
practice, 174.

-——— necessity for, occasioned by a want of system, 196 ;
sometimes announced as a principal recommendation of the
liquid, ¢b.

Alcohol standard, the specific gravny of, accordmg to Dr. Thomson,
is .835, but it is sometimes so highly rectified as .513, 222,

B.

Balance hydrostatical, 16 ; apparatus of complicated and trouble-
some, 17.
Barley and malt, 68; barley loses one fifth of its weight in
malting, 235.
Beer, sugar the foundation of strength in, 109 ; spirituosity of,
" proved by burning, ¢b., note.
—— strength of; in a drinkable state, will be in exact proportion
to the specific gravity of the worts from whence it is drawn, 44-
~—— age in, necessity for, occasioned by a want of system in brew-
ing it, 196 ; and sometimes announced as a great recommenda-
tion of the liguor, ¢b:
Benwell, Mr., his evidence to the sugar distillery commlltee of the
House of Conuuonst 149,
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Bitter, principle iu beer, of no use wnthout the preservative pro-
perty, 179.

- Bogle, M., his correspondence with the author, on the apphutlon
of an hydrostatical instrument to the making of sugar; Appendix,
No. 6, &ec. &e. &e.

Brewers, those who by study have attained a scientific and more
successful practice, are genetally the fisst objects of suspicion
115. )

- common throughout-the. kingdom in 1807, amounted to
1400 only, and the brewing publicans to 23,700, 135.

Brewing, a branch of technical cltemistry, 171.

Brewery, requires the laborious study of a whole life to establish

" an uhiform and successful practice, 116 ; which is not & matter

of chance, 119. ' i _

- imputations against mich owing to the practices of some

* druggists, travellers, 121,122,

~————- nature of, as a eommercial concem mistaken by the °

pubhc in general, 193 ; no tra,de more intricate and hazardous
" to a novice, 194.

C.

Candidus, his letters in answer to the Hampshire Brewer, 138, 154.

Chemistry, brewing a branch of té¢hnical, 171.

Cleaning of malt, 290.

Combrune, Mr., first used a thermometer in brewmg, 190.

Corn against sugar, on ‘the question of|, 211.

Couching, one of the stages of converting barley into malt, 278,

Coventfy, Dr., Professor of Agriculture in the University of Edin~
burgh, selécted by the Board of Excise in Scotland to make
experiments, with the assistance of Drs. Hope and Thomson,

" and to' report on the relative values of English and Scotch

~ barley, ix.

D.

Dicas’s hydrometer, 243-245, 257, 258, 260, 270.
Distillers, can ascertain with mathematical certainty, the thty
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«of spirit which the wash will yield previously to putting §t into
the still, 182 ; and which is always precisely apportioned to the
original gravity of the worts, whether from malt or from sugar,
208.

_— constantly prefer malt and barlcy‘ as affording the
cheapest materials from which they can work, 110.

Didillery, the British, its respectability, 217.

" Dring and Fage, their hydrometer, 243, 237, 858, 260,

Dyying, oné of the stages of malting, 988.
R

Evidence of M. Bénwell, before the Comuittee of tlse Hmse 0f

. Cpmmons, on the distillery in 1907, 149,

of Mr. Jackson, zb. . .
Mr. Martineau, 148. -
doeecie MIr. Bmaith, 149, ‘

Eatraction of sweets, application of Aydromteter to, 77.

F.

Fermentation, vinous, ¢an only be exerted in a liquor that i3 dmm
from some species of sweet, 180.

iosoiaii saiane determines the early or late penod of m
fineness, 172.

Fineness, see Transparency.

Flavour of beer, that y1elded by matt and hops alone mnmmbte
and unattainable by any substitute, 178,

— and splnt‘msﬁy, elose connexion b.etween, 112, T

Flvoring, one of the stages of malﬁng, 278, Cee

Formula, for translating the indications of any bydrmneter, into
the language of Richardson’s peunds perbarrel, 250. '

for finding the specific gravity, 263.

for finding the quantity of alcohol awd proof gpirit, pet

G.

1

" Gentian and Quassia, useful as medicines, but totally destitute of

* the fine aromatic flavour and preservative qualmes possessed by
hops, 180,

~
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Gravity specific, see Specific Gravity.
Guyle, how to reduce when it exceeds the standard gravity, 49,

H.

Harris, Mr., his bydrometer, 258,

Honey, not so cheap for making beer as malt, 128

Hope, Dr., Professor of Chemistry at Endinburgh, one of the three
learned persons selected by the Board of Excise in Scotland, to.
report on the relative values of English and Scotch barley, see
Coventry.

Hops, method of discovering their value by hydrometer, 22; use

 of, mbrewmg. 183 ; the flavour of, inimitable, tb.

Hydrometer, attention and a knowledge of arithmetlc necessary. to
its use, 50. .

of all makes nearly equally useful, 64. .

how to reduce their scales to pounds per barrel, 260.

= accuracy of, any how to prove, 65. .

application of, in directing the extraction, &e., of

sweets, 77.

om————— its use not eonﬁned to the brewery, 102.
its use in discovering the value of different kinds of, 61.

4~————— Mr. Martin had contrived his for the service of the

distillery, 6. R
an index to the process of brewing, 8.
Martin’s as perfect as any, 9.
Dicas’s, 257, 258, 861, 270, 243, 244, 245,
Dring and Fage’s 243, 257, 258, 260. .
—— Quin’s, 243, 258, 260.
— ——— Richardson’s, 257.
' — Dr. Thomson's, 257.
Harris’s, 258.
application of, in examining different waters, 17.
use of, in discovering value of hops, 22; of sweets, 77,
method of using, 22, 23.
p————— objections urged by Martin against his own, 65. -
— first used by the autbor in his own brewer‘y at Altpn,

v 1768, 190,

.
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_ Hydromeler, its use began to be general about the year 1750, 190.
Hydrometrical Observations and Experiments, the author’s reasons
for not publishing them earlier, 5, 6.

I. & J.

Hlegal articles in brewing, penalty for using, so excessive, that no
person of prudence would incur the risk, 131, 187,

Fmputdtions against the brewery, see Brewery.

Jackson, Mr., Commissioner of Excise, his evidence to the sugar
distillery committee in 1807, 147.

K.

Kzln drying, one of the stages of malting, 288 ; tempemmre of
the malt whilst drying, 290.

L.

London porter, the complaints against its reduced quahty exs:
tremely uncandid, 114.

Lime, quality of, shewn by the hydromerer, 206.

, M.

Malt, how to discover its value by the hydometer, 57.

~—— cheaper for makinig beer than any other sweet, 110.

—— extract and sugar equally valuable, weight for weight, in
- producing a. fermentable subject, 245,

—— roasted or burnt for colouring Porter, 189.

~—— liquor that most wholesome which becomes spontaneously
bright at an early period, 134,

Malting, the philosophical principles of, less understood than
those of brewing, 273; increase of Barley durmg the procesy
need not exceed three to five per cent., i frequently twenty-
five per cent. or more, b, ; easy test to discover its goodness,
274 ; generally intrusted to a labourer, 275 ; process of, divided
into four stages, tb. ; steeping, 270 ; couching, 278 ; flooring,
ih. 5 drying, 288 ; cleg‘nin;g, 290 ; whilst on fleor undergqes_



.'several interesting chhuges, 279 ; malt weighs one-§fth less
than the raw grain, 201; bulk of, genenlly exceeds that of
raw grain, 290-293.

Martin, objections urged by him against the use of his own instru- -
ment, 55; his Hydrometet contrived for the use of the distil- -
lery only, 6 ; bis surprise when told the actual difference in a
first, second, and third wort, 7.

Mastineau, Mr. his evidence to the Committee of the Hewee of
Commong, in 1807, 148.

Mathematics, some knowledge of m to the proper wee of
the Hydrometer, 190.

Maiters not fermentable, no benefit can be denved to a brewer
from, 165.

Molasses not so cheap as Malt for mlkmg beer, 138.

N.

Naodure of the Brewery ds a commercial ememmuubenby
public, 193.

Notions, the erroncous, entertained of the brewery, hnd materially
to diminish the consumption of malt liquors, 231.

0.

- Objections wrged by Martin against the use of his own instru-
ment, 65.

Observations practical, on the Prejudice againet the Brewers, 169.

P.
Penalties for using illegal articles in the Brewing o excessive
- that mo prodeat persons would subject himpelf to them, 181,
Porter, that is fresben Wwhich is obtained from pwblic houses
where ﬂ!ednughtn quickest, 186 ; at all times mere diffieult
to fime than pale beer, 188 ; eoleuring for, 189,
o London, see London Porter., . ,
Private Families, the disadvantage of uvsing suger instead of Malt
mach less to them than to common brewers, 219,
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Proof Spitit, specifie gravity of, as established by Act of Parlia-
ment, 222,

Publicans brewing, or Victunllets, their nwnber in 1807, was
238,700, 188,

.Q_
Quassia, sce Gentian.

Question of Corn against: Sngar, 211.
Quinr, Mesars. thelr Hydrometer, 248, 268, 280
. R.

Report of Drs. Thomson, Hope, tind Coventry, to the House of
Commons on the relative values of English and Scotch Barley.
The circumstancés under which it was made, ix.

Richardson, Mr. first conceived the idea of making an instrument
to shew the excess of weight which a barrel of wort possesses
above the like quantity of pure water, 257 ; and which emcess he
denominated pounds per barrel, b. ; his saccharometer, 243,

57; his method of forming average standard gravities ex-
-peptiongble, 87.
S. .

Saccharine. Matter afforded by the Malt, the foundation of all

. strength in Beer, 129. '

— Malt the cheapest, 132.

each pound held in solution occupies the space of 0.6

" of a beer-gallon of water, 143 ; or 0.719 of & wine-gallon, 270.

Saccharometer, see Hydrometer.

Shaw, Dr. his chemical lectures, 190.

Smitk, Mr. of Brentford, Ins evidence to the sugar distillery com-
mittee, 149,

Specific Gravity defined, 253 ; of a fluid, how to find, 254 ; factor
for finding, 263; formula for finding, tb.

Spirituosity of Beer proved by brewing, 109.

Spirit ‘Proof, quantity of, precisely apportioned to the specifie
gravity of the worts whether from malt or from sugar, 208.

D —
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Scale of the Hydrometer, immaterial whether expressed by any
definite term, or by a simple mumber, 80.

Steeping one of the stages of malting, 270. ‘

Sugar much more costly than malt, 110 ; process of making, 202;

" Hydrometer applicable to, 201; and Mr. Boyle’s letters in
Appendix. ‘

Stweets, the four cheapest for making beer are malt, treacle, sugar,
and honey, 181. '

~———— comparison of their respechve values for brewing, 182, 1838, .

- application of the hydrometer in directing the extraction

of, 77. "

T.v

Thermometer, its use necessanly involved in hydrometncal expe-
riments, 72. - ’

Thomson, Dr. Professor of Chemistry at Edmburgb his oplmon'
of the instruments in use at the time of making the Scotch re-
port, 257 ; his instrument, <b. ; his table shewing the quantity
of solid extract per cent. in wort of any density, 266 ; Dring

" and Fage’s instrument constructed on his principles,

Thrale, Mr., his reception of the Author, his declaration and opi-
nion of the use of the hydrometer in the brewery, 7, 8 ; letters
from him, Appendix, No. I, IL, III.

' Transparency, 112; to obtain it, it is essentml that the malt be'
fairly made, 184.

Treacle. not so cheap as malt, 123,

Tun of Spirits, or 252 gallons'to make, require twenty-three cwt.

* of sugar, or six quarters of malt, and eight of raw barley, 211.

- V.
Vinous Fermentation, see Fermentation.
Victuallers, see Publicans.
Vinegar, on making, 179.

W.

Water, the specific gravity of that used in a brewery essential to
be known, 63, 99 ; rain lightest, 20, 21,



INDEX. 333

Water, application of the hydrometer in examining¥different, 17.

Wine, home made, application of hydrometer to the making, 78,
79, 80 ; spirits or brandy unnecessary in making, 108.

Wort, Martin’s surprise when first told by the Author of the ac-
tual difference in the specific gramy of a first, second, and
third, 6, 7

———— the gravnty of, as compared to water, mayin all cases be
received as the measure of their value, 2385.

strength of, may be adapted to the price to be obtained

for the beer with the utmost precision by the use of an hydro-

meter, 240.

Y

TIHIE END.



