aA

LEONARD MONZERT’'S
Practical Distiller

Leonard Monzert, Professional Distiller and Rectifier

Copyright 1987 by Lindsay Publications, Inc., Bradley, IL
60913, Original copyright, 1889 by IYick & Fitzgerald, [ub-
lished in Nuew York by Dick & Fitzgerald, and in London
by Trubner & Co.

All rights reserved. Na part of this book may be reproduced
in any form ur by any means without written permissian from
the publisher,

ISBN 0-917914-58-9

23453067890

MONZERT’S

PRACTICAL DINTILLER

AN EXRAUSTIVE TREATIEE 0K

TIIE ART OF DISTILLING AND RECTIFYIXG
SPIRITUOUS LIQUOLS AND ALCOHOL

GIYIXG

DIRECTIONS FOR CONMRTRUCTING ANDH OPERATING THE STILLS AKD THEIR
APPURTEKANCES T™H PRERENT Usr; a NEW ProOcESS oF INSTILLA-
TION FREE rRoM Fuskl Oin; Tag BEsT METIODS FoB Dis-
TivniNG EssENTIAEL Mk, ExtracTs, FravoniNes,

Etrc.: THE Mozt Moteny APrLiANCES FOR
THE MANUFACTURE 0F VINEGAR, THF.

F(II{MATI{!N AN I-‘ROPERTIES or
ALCOHOL, WITH (IMER

VALUABLE INFORMATION

DIsTILLERS, CoMPOUNDERS AND LIQUOR DEALERS
TABLES OF PERCERTAGE, SPECIFIC GRAYITY, ETC.

A CoMpLETE DESCRIPTION OF THE FRENCH AFPARATUE FOR THE
PropUcTIoN oF Punk ALcoHOL BY (ONTINUOUS
DISTILLATION AND RECTIFICATION

ILLUSTRATED BY NUMEROUS DIAGRAMS

By LEONARD MONZERT

Frofessional Distiller snd Rectifier



4 PREFACE,

pots to the complicated aleohol rectifying apparatus,
with its tall column and powerful condensers, are all
clearly explained,

The distillation of essential oils, the production of
flavoring extracts, the formation and purification of
aleohol, the proper management of liquors, are all
well worthy of consideration. Each subject is treated
separately and in a manner which can not be mis-
understood.

The author has been specially careful to avoid the
introduction of ahstruse problems and intricate
chemical analysis, as tending to perplex rather than
aid the practical operative.

It will be seen upon perusal that this work has
been written by one who, although laying no claim to
literary ability, is thoroughly conversant with the
subjects upon which it treats, and he submits with
full confidence the results of his labor to a discerning

and appreciative public.
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THE PRACTICAL DISTILLER.

PRELIMINARY OBSERVATIONS.

The produstion of spirituouns liquors, or what may
be called the art of converting the substance of plants,
soeds and fruit into alcoholic spirits, is a remarkably
oxtensive as well as remunerative industry, not only
in the United States, but in nearly all parts of the
Civilized World. Every country produces aleobolie
gpivits of some sort under various donominations,
such as Brandy, Gin, Rum, Whiskey, Arrac, Poteen,
otc., all of which owe their respective intoxicabing
properties to the amount of alcohol which they
contain.

Brandy (Eau de vic) is the Freach spirits ; Ginis
that of Holland ; Great Britain produces Whiskey ;
India, Arrac, and the West Indies, Rum : while in
the United States, liquors of every description are
produced in abundance.

These liquors differ in quality and flavor, according
to the nature of the material from which they are
obtained, as well as the manner of their production.

Fermentation and distillation are the two prineipal
operations by which alcoholic substances are obtained.
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12 MALTING.

MALTING.

The first operation toward converting the substance
of grain inte spirits cousists of malting. This in
itself is a simple und yet a very todious process, which
must be done in & well-ventilated room.

Put a quantity of barley into a tul: pout cold
wator over it until the water reaches six inches above
the grain.  Allow it to remain until it beeomes stale
and emits a foul odor, then draw it off and replace
with fresh water,

Let this stand as beforc until the grain becomes
quite soft, and can be easily pressed between the
fingers.

Draw the water off, and pile the grain up on the
floor in separate heaps, about ten inches high.

It will be ohserved that the ontside of these heaps
soon becomes dry, while the interior becomes warm :
the grainis then turned with great eare so as to avoid

breaking the sced.

When well mixed (the dry with the wet, the warm
with the cold,) pile it up again as before. Repeat
this operation overy six hours until the gorm has
grown as long as the secd.

Spread the grain on the floor to the thickness of
abont two inches; turn it often, in order that it may
dry very rapidly.

Wlhen dry, remove the germ from the sead by sifting
through a sieve coarse encugh to allow the germ to
pass through but not the seed. When this lias been

MASHING. 13

done, dry it again until not a particle of moisture
remains.

The result is #aif ;—the basis of Ale, Beer, Porter,
Whiskey, High-wines and Aleohol. The malt is
ground into coarse meal, or crushed, two days before
it 18 required for usc.

MASHING.

Pure malt is sometimes employed in the produetion
of liquors; this however is very geldom the case,
especially for whiskey, althougl: itisan aul:l;newledged
fact that pure malt makes the best liquor. The
usual proportions are, one bushel ol malt to f}_'om
[our to seven bushels of unmalted grain ground into
coarse meal, and eightecn gallons of water to each
bushel of this mixed meal. The water is heated to
160 degrees Fahrenlkcit and rnn into a very slmllcl)w
tub (See Afush Tub). Pour in the meal slowly \\':hl]e
stirring briskly, and when it is well mixed allow it to
stand ‘two hours ; then draw off two-thirds of the
water from the meal and replace it by the same
quantity that was drawn off, this second water being
heated to 180°. .

When this second water is well mixod with the
grain, it is allowed to stand three-quarters of an hour,
and is Tun off separately from the first.

Repeat this the third iime with water heated t;o
1909, und allow it to stand one hour; then draw this
off from the (dregs.
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The first drawing is run into eooling pans and as
goon as cold enough, is then fermented. The other
two are reserved for a second mashing and take the
place of the same amount of first water, thus wmaking
the subsequent drawing much stronger. This is the
system usually employed in making good whiskey.

In making high-wines the whole substance is
boited in order to extract every particle of saccharine
matter from the meal; in this case the first and
second drawings are run into the fermenting tub
together, while the third is reserved to assist in the
next mash.

Distillers differ in the manner of performing this
operation. Some nse more water than athers ; one
may prefer boiling, atother will insist that the whole
substance can us well be extracted by steeping.  One
thing, however, can be vouched for ;—if quantity is
dosired withont regard to quality, boiling is decid-
edly the best; but long standing without boiling
malkes the finest liguor.

THE MASH TUB.

This is a very broad, shallow tub about fifteen feet
wide by three feet in height ; in the center is an np-
right revolving shaft, with two or four blades, each
one foot wide, extending from the shaft to within
three inches of the sides of the tab ; (See Diagram
No. 1) this is worked by steam or horse power. The
blades are perforated with holes, which served to mix
the water and meal.

In small distilleries the shaft is worked by Land,

MASHING.
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MASHING. 17

and in many instances it is dispensed with altogether,
the stirring being done with paddles, shaped like an
oar, and operated by hand.

fn large distilleries, a more effectnal apparatns is
employed.  An upright shaft A (Diagram No. 2) 1s
pivoted in a beam at I' and works in a socket & in
the centre of the tub's bottomn, Four, and sometimes
eight, horizontal arms extend at right angles to the
upright A ; at the end of each arm is a cog-wheel It
which works in slotted gearing which extends around
ihe entive rim of the tub. The arms are supplied
with short paddles H H, &c., which reach to within
two inches of the bottom of the tub.  As the upright
revolves the cog-wheel B causes the paddle to revolve
in the mash tul as the wheel travels around the rim
of the tnh. Only one of the four (or eight) arms are
shown in the diagram No. 2.

Tl construction of the horizontal arm and paddles
will be better understood by Diagram No. 3.

A is the upright.

B one of the horizontal arms, serving as an axle,
and firmly secured to the upright.

C is & tubular collar, fitting on to the axle B, and
having a cog-wheel E, scourely fastened on the other
end,

I is one of the paddles, which fit on the collar G,
and are held in place by the screw L

By this method of construction the collar O with its
paddles, revolves freely on the axle B, the paddles
revolving rapidly as the wheel E travels around the
rim of the tub.

As a precantionary measure it may be well for the
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inesperienced operator to observe the following pre-
copts in order to insure a successful result.

In heating the water for mashing the grain, the
temperature shonld conform to the requirements of
the material employed. Pure malt will mix with
much hotter water than unmalted grain ; it is not se
lable to clod up and form into Inmps. The proper
temperature is as follows :

For equal portions of ground malt and unmalted
meal, heat the water to 160 degrees, Fahrenheit ;

For one part malt, and twe of grain, 150 degrees ;

For one part malt and five of grain, 145 degrees;

For one part malt to ten of grain, 140 degrees.

The more malt is used the sooner will the wort
clarify. The time required for the liquor to draw
and become clear enough to run into the cooling pans
is from one to two and a half hours.

FERMENTATION OF GRAIN.

TFermentation is the third, and most diffienlt opera-
tion in the whole systemn. This is the great bug bear
of the distiller, L Béte Noive, as the Irench say.
The practical manner of conducting this operation
will be first shown ; and for the benefit of those who
would become experts, an exhaustive, golentifie ro-
viaw will be found on page 91 of this book.

Mix together five bushels of ground malt and
fifteen of corn meal, or other grain not malted. Soak
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the lot in hot water (See * Mushing ™) or boil it ; then
draw the liquor from the dregs.

Run it into o wide tub, and add to this liquor ons
gullon of good brewer's yeast, as soon as it has cooled
down to 170 degrees.

This will start the fermentation.

The room in which the tub is placed must be kept
at a temperature, not less than 65 nor more than 85
degrees. If the temperature can be raised or lowered
so much the better, us the fermentation ean be in-
creased or checked at pleasure,

In a short time bubbles of gas will be seen to rise
from all parts of this liquor. A ring of froth will
form, at first around the edge, then gradnally inereas-
ing and spreading until it meets in the center, and
the whole surface becomes covered with a white
ereamy foam.

These bubbles rise and break in such numbers that
they emit a low hissing sound. The white foam con-
tinaes to inerease in thickness, breaking into little
pointed heaps of a brownish hueo on the surface and
edges. This stage of fermentation is called “ making
yeast.”

The yeast gradually thiekens, and finally forms a
tough viseid crust which, when fermentation slackens,
breaks, and falls to the bottom. Tn most cases this
must he prevented, by skimming il off as soon as the
fermentation is complete, which will be indicated by
the liguor becoming clear, and the stopping of the
Lissing noise.

Thig liguor is then run into the still at onee and
the distillate is whiskey. (See “ Dixtilling.")

ACETIC. FERMENTATION. 21

THE FERMENTATION OF MOLASSES
FOR RUM.

Molasses is employed quite extensively in the pro-

Juction of New England rum. '
’ Take forty gallons New Orleans or West Indies
melasses ; add to it two hundred and forty' ga.llo_ns L?f
water heated to 100 degrees Fahrenheit, mix it
thoroughly.

Run this mixture into a tub made to hold three
hundred gallons, rather broader than high. ’

Add to this three gallons of fresh brewer’s yeast.
Keep the temperature in the room as near as possible
at 75 degrees. . . .

The fermentation starts rapidly and in counrse o
from 48 to 60 hours, the yoast bubbles will break on
tho surface, the scum will drop to the bottom snd the
fermentation is complote, o .

Tun the liquor into the still, distill according to
directions and the product is rum.

ACETIC FERMENTATION.

This is the dread of the distiller, the wine maker,
and the brewer. When this once sets in, the material
is hopelessly Tost. It comes with very little warllir}g,
and by un incxperienced operator may be very ea?lly
and quite likely mistaken for the vinqus fermentation.
Its presenco is detected in the iollowing mauner:
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When the vinous fermentation is complste, as has
already been deseribed, the crust, or yeast, falls to the
bottom. This is the turning point.

If the liguor is not at once drawn off from the
sodiment, another and far more destructive operation
takes place.

The bussing monotonous noise is heard again, the
temperature of the liquor rises, a slight inward move-
ment is observable, floating particles appear on the
surface and form partly into ajelly cake ; this becomes
thicker by degrees, the liquor becomes nearly trans-
parent, the vinous taste disappears, and a sonr taste
takes its place. This is caused by the aleohol, which
was contuined in the liguor at the end of the vinous
fermentation, having been converted into vinegar.

FERMENTATION OF GRADPE JUICE, ETC.

In the wine-producing countries, the grapes arg
gathered and pressed until the whole substance forms
a pulp.  This pulp is put into a fermenting tul.

The fermentation starts as soon as the grapes are
pressed ; this softens the skins and dissolves a por-
tion of the coloving and astringent matter which the
sking, stems and stalks contain.

The liquor is drawn off from the sediment fcalled
in French Le Mawc) into a elear tub in which it is
allowed to ferment until complote. The proper tem-
perature for fermenting grape jnice is 70 decreas
Fahrenheit, The fermented liquor is then distiiled

“

FERMENTATION OF GRAPE JTUICE, TTIC. 23

in the same manner as whiskey and the result is
brandy.

The mark, togsther with stems and whatever re-
wains after pressing, is then diluted with water, and
formented scpavately and run through the still into
brandy. Theso two mixed together make a hetter
liqum: than cither when left separate. It is wr:n:thy
of note that the grapes which are suitable for wine—
making are seldom, if ever, used in the production of
brandy, .

The fermentation ol apple juice, pear juice, berrfes,
ete., is produced in the same manner as grape juica,
and requires no artificial weans, as it contains 1ts own
ferment, which acts spontancously.

REGULATING FERMENTATION.

A perfeet lermentation is the most‘esscntial pa_rt
in the production of all aleoholic distillates ; and iu
order to ensnre success, the following rules must be
observed, and should be committed to memory be-
fore procecding to apply them :

1st. The larger the quantity of mash or extract the
more perfect will be tho fermentation. - |

2d. A temperature of 63 to 85 degrees 13 absolutely
necessary in the fermenting room.

9d. There must e a sufficient quantity of sacchar-
ine matter present.
ln;tl}jll.atﬁt':;rlnentatinn of grain-extract must -bza started
by some active body in o state of decomposition, such
as:i“t;{.tb'ti‘}lere must be water enough to completely
dilute the material.
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6th. Good ventilation to carry off the gases which
are discharged during the process.

When it is found that the operation proceeds too
slowly, it will requnire immediate attention. The best
thing, when it can be done, is to increase the tem-
perature in the apartment, then heat some water to a
boiling point, fill a lot of bottles with this, and im-
merse them in the mash or extract.

If the temperature is at the proper degree, then
add more yeast to it, mix it well and cover the tub.

Should the fermentation proceed too rapidly, first
reduce the temperature in the room, then skim off
the head of the yeast. If this does not suflice, draw
off the whole into a clean tub.

If any detention should oceur, by which fermented
liquors cannot be submitted to immediate distillation,
the sfill being, perbaps, undergoing temporary
repairs, or for somo other reason,—a second fermenta-
tion is likely to occur which must be carefully guarded
against,

In such case nearly all alkalies, such as lime, pearl
ash, chalk, Fuller's earth, ste., may be stirred in the

liquor. The fumes of burning sulphur will check
fermentation fora while, but will notstop it altogether.

THE STILL AND APPURTENANCES.

The general principles of distilling, although the
still has undergone many changes within the present

century, is the same now as it was during the time of
our great-grand sires.

THE SPILL AND APPURTENANCES, 25

Evaporation and condensation are the only means
by which the different bodies contained iu liguids can
be separated.

Stills aro more or less complicated according to the
uses for which they arc employed.

The copper still with the worm is the most popu!ar,
but some stills are made of wood, others of boiler
iron : and stills ranging from ten to twenty-five gallons
capacity, are sometimes made of galvanized iron or
heavy tin. These vary in form and shape as well as
in the manner of operating them.

Some stills are heated by steam, some by the
direct action of the fire underneath, others by being
gubmerged in boiling water.

The larger distilleries usnally employ steam for
lheating. This possesses many advantoges over the
other methods. It economizes time and fuel. and
is gafer ; it is also moxe reliable in maintaining
a uniform temperature while conducting the oper-
ation.

It js claimed, however, that liquors which are
distilled by the direct action of the fire, are superior
in quality to those that are produeed by stea.

French brandies as well as fine Kentucky wlnske}_'rs
are products of the ordinary copper ptill, set 1n
Drick waork, and in many instances lLieated by a wood
fire. ’

In order to explain the different methods now 1o use
it is necessary to commenee at the bottom and ascepd
step by step‘until we reach the pinnacle o_f the dis-
tiller's art ; which is the produection of fine incdorous
alechol, frec from taste or smell.
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PRIMITIVE DISTILLATION.

Stills are sometimes constructed in a rather crude
manuer, those, for instance that are employed for
distilling liquors for home use, or for illicit distilling,
These primitive stills are operated in all parts of the
country—Rast, North, South and West. Usually in
out of the way places, in caves, barns, cellars or
parrets, on barges and canal boats, in ths woods, in
swamps, and very frequently in some honest farmer’s
kitchen. One or two such instances will serve to
illnstrate the more note-worthy of the many contri-
vances or ‘‘make-shifts” which are employed as
substitutes for the still.

THE POTEEN STILL.

In many parts of Ireland, especially among the
peasantry,a much esteemed liquor is produced, called
poteen.  And although revenue officials are very
numercous, the source from which it is obtained is very
seldom discovered. This liquor is made from malted
grain. Poteen is a low-proof aleoholiostimulant of o
highly intoxicating nature, and is of Irish origin. Tt
has never been successfully imitated. All sorts of
conbrivances are employed by these Irish peasants
for distilling purposes.

While some use a ragular still, others rmanage to
obtain the wee drop, by means of pots or kettles,

A large three-legged iron pet, A (See Diagram No.
4) intended for boiling potatoes, is utilized, This
serves the purpose of the still proper. A close fitting,
cone-shaped tin cover B, with a small opening at the
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top, is connected with a long tube C of the same
material. This tube sometimes leads through a run-
ning brook, the water of which serves to condense the
vapor ag it rises from the pot.  Where there are no
brooks, the same tin pipe is used in synare coils D,
fitted in a wash fub or barrels, (indicated by the dot-
ted lines), which isfilled with water. The fermented
liquor is first putin the pot, the cover fitted on, the
gseams well closed, the tube which serves as a worm
adjusted, a turf fire started, and the operation of dis-
tilling proceeds slowly. When all of the fermented
liguor has been distilled, it undergoes a sccond
distillation, tho result ia Poteen.

THE FARMER'S STILL.

The farmers in many parts of New England and
elsewhere, find it more advantageons to convert their
fruit into spirits tharn to dispose of them, which in
many localities, it would not be possible to do, owing
to the lack of transporlation facilitics.

The cvasion of the Tnternul Revenne law is practised
to a great cxtent. Kitchen utensils, such as large
wash boilers, pot-ash kettles, as well as those intended
for boiling maple sap. are brought into reqnisifion.
Tin, or galvanized iron pipe, serves for a worm.

In this rude manner, the fermented juice of apples,
pears, peaches, grapes, currants and other frnits, are
converted into spirituous liguors, such as apple jack,
cherry brandy, peach brandy, ete.

A very ingenicus substitute for a still was quite
recently discovered in [ull operation in a steam saw-
mill. It was constructed in the following manner
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A strong ale hopshead was pliuced in a horizontal
position with its bung upwards, a two-ineh iron pipe
was screwed into the bung hole ; a two-ineli cock in-
serted in the head of the cask at the lower edge ; a
half-inel iron pipe passed through one of the staves
and connected with the steam boiler. The pipe from
the bung was joined to & coil of pipe of the same
dimensions, placed in a molasses hogshoad, which
stood upright, the upper head having been removed ;
the cxtreme lower end of the coil extended through the
lower portion of the stave. Iiive steam was used for
heating the liqguor. Fermented molasses constituted
the charge ; the result was rum.

Enough has been said on this subject to convey a
general idea of the arts and artifices employed by
what are known ag “moonshiners.” We now turn
our attention to the legitimate still and its auxiliary
appliances.

THE ORDINARY COPTER STILL.

The ordinary still, such as isused in regular dis-
filleries, consists of a copper boiling kettle, known as
the still proper, and a spiral copper tube, graduating
in size, from top to bottom.

The kettle {(See Diagram No. 5) is built very shal-
low, with a concave hottom, and convex npper surface,
called the “Breast.” The top is somewhat broader
than the bottom.

From the center of the Breast (A}, a pipe connection
(B} is made o extend to the upper portion of the tub-
ing, called the *“worm.” G is the opening on the
breast of the still in which the tubing (B) is inserted.
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The direct connecting tubing I is employed only
when ne other connections are used, sueh ag the
Doubler, the Coluwmn, or the Condenser known as the
Goose, all of whicl: will be explained herealfter.

The still iy set in brick work with a fire box under-
neath, and a flue arcund the sides; unless it he
intended to heat by steam, in which case the still rests
on o flat surface.

A large cock C is inserted at the side on a level
with the bottomn of the still. This is the discharge
cack, and serves to crupby the still of its contents after
having run off the charge.

On the surface of the still {if a large one) is man
hole D ; and near this, the charge hole E, which is a
two-inch opening covered with a screw cap, to be
remaved or adjusted, as oceasion may require.

-At the side of the still, and at a distance of three-
quarters of the height from the bottom, is a half-inch
try cock F, and serves as an indicator in charging.

This coneludes the general outlines or rudimentary
description of the still

THE WORM,

The worm is that portion of the apparatus through
which all distilling operations are completed, and is
of the utmost importance to the distiller ; it being the
only part of the whole system capable of condensing
the alcoliolic vapors into liquid.

No matter how complicated the still works may be,
whether consisting of one or mors doublers, or
tolumn, the worm in every case forms the terminus.

There are other contrivances which are sometimes
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employed as substitnies for the worm, but none so
reliable. The following is the manner of constructing
and adjusting a worm. (See Diagram No. ). A
copper pipe one hundred and fifty feet in length and
graduating in size from four inches in diameter at one
end, down to one and a half inches at the other, is bent
g0 a8 to form from twelve to fifteen cireles or gpiral
coily, all of which must be uniform in cirenmference,
outside measurement, and scparated oue from the
other about four inches. (See Diagram No. 6). These
coils are lield in position by short pieces of one-inch
pipe soldered between them about three faet apart.

Heavy strap iron braces, reaching from the npper
coil to the bottom one, are then bolted together in
pairs, one inside and the other outside of the cireles.
Usnally four pairs of these are nsed.

The lower ends of these braces rest on the bottom
of the worm tub (See K, Diagram No. §), when placed
in position, and are seeured to it by bolts running
through the bottom of the tub, by this means the
worm i hield firm and secure.

In placing the worm in the tub, the lower coil
shoald be eight inches above tlie bottom of the tub,
with tlie small end projecting through the stave (See
I, Diagram No. 8) into a square copper box, the
bottom of which is supplied with a three-way cock.

The dimensions of this box are twelve inches by
twelve in depth and breadth, and eighteen in length.
Lu the centre of the worm tub and six inches above
the bottom is a false bottom cxtending from the centre
to the inner edge of the lower eoil of the worm,

This serves to spread the cold water as it enters
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into the tub by means of a two-inch iron pipe (See
X, Diagram No. 5) at the centre of the bottom.

Six inches above the upper surface of the worm
is a tin (or galvanized irom) pipe P three iuches in
diameter to carry off the overflow water while running
a charge. The two-inch iron pipe whicl: enters at
the bottom is curried along the bottom to the oufer
edge wherc 1t ascends upward to the bottom of the
reservoir tub, from whence it obtains its supply of
water to cool the worm.

At a distance within convenient reach is a stop
cock, which is used to regulate tho flow of water, or
shut it off when not needed. The water used for this
purpose, should ho at & temperature of sixty degrees
Fahrenheit. When this ean not be ebtained, add ice
to it, as much depends on cooling the worm in order
o obtain a satisfactory result.

TO SET THE STILL.

‘When placed in its proper position, the still must
be lower than any of its connections, in order to
facilitate the management of the operation.

Tirst of all, build the foundation upon which the
still is to rest. This should be two feet in height
with fire-box and ash-pit.

Place the still in position. ' )

Build up the brick work (See M, Diagram No. 5),
araund the sides, up to the try-coek ¥, leaving a
circular flue arcund the sides. o

Set up the tub containing the worm X, in such a
manner that the tail of the worm L may De two feet

from the floor.
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Connect the centre opening of the breast of the still
with the upper portion of the worm by means of a
copper pipo H made tapering from 6 to 4 inches in
diameter.

The still is then ready for use.

Now for the tributaries, which include the Feed
Tub and the Reservoir Tub. The first of these ig
placed in such a way that its contents can be drawn
into the still by means of a hose.

The Reservoir Tub shonld be placed on the floor
whove, or what is still better, on the roaf.

In most cases the gooso and worm tubs are placed
outside of the buikling.

This large tub serves as a water reservoir. It is
from this that the worm tub obfains its supply. When
placed in position, & two-inch iron pipe is run from
its sid, near the bottom, and carried to the outside
centre of the battom of the worm tub N, where it
counects with a two-inch cock T, which penetrates
the bottom and allows the water to flow in when run-
ning % charge, or shuts off the water low when not in
nse. About four inches below the top of each of these
two tnbs is a four-inch galvanized iron pipe P to carry
off the overflow of water.

The water used for cooling the worm is usually
obtained from a well on the premises und pumped
lnto the reservoir, or from a brook or spring on some
adjacent hill and carried by means of a wooden or
Iron eonduit to the resorvoir tub. In a room below
the still, (in some cases on the same floor), the receiv-
ing tub, the low-wine tub, and the reception-tub for
the foluts are located.
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This completes the ordinary distillery, with the
exception of the mash tub, fermenting tubs, ete, a
description of which will ba found elsewhere.

By carefully observing the following directions, any
person possessed of a reasonable amount of intelli-
gence and the least particle of ingenuity, can in 4 short
time master the art, not only of constructing, but of
operating any distillery for no matter what purpose
it may be intended.

DIRECTIONS FOR ERECTING A DISTILLERY.

Directions for constrneting a still of medinm
capacity. For Whiskey, Brandy, Rum, or Gin.
Height of still from the floor to shoulder. .3 {ect.

Broadth of eoncave bottom . .......... 42 inches,
Breudth of surface. . ..., ... ... ... b feet.
Rise of breast from shoulder to centre. .. .1 foot.
Openingin centre .................. 6 inches.
Man hole........ ... ool 12 by 16 inches.
Charge hole with serew cap...... ..., 2} inches.
Length of worm (See Diagram No. 6)...150 feet.
Diameter of upper scetion of worm. ... 4 inches,
Diameter of lower gection. ..........1} inches,
Height of wormi tub.......cocviiauiiit. 9 {cet.
Breadth of worm tub. ... ...... ... ... . 7 feet.
Discharge eock. ... ...ooaiiiio L 2 inches,
Tryeock..... cvvooi il  inch.

Breadth of worm coil, outside measure. 54 inches,
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RUNNING A CHARGE.

When about to charge a still be sure that the dis-
charge cock at the bottom is securely closed, then
open the try cock on the side, remove the cap from
over the charge Liole, screw the Lose on the cock at
the side of the charge tub, lead tle other end to and
insert if into the charge hole on the Lreast of the still.

Open the cock at the chargo tub and allow the
liguor to run into the still until it begins to trickle
from the try cock ; then close it, remove the hose,
screw on the cap, and the still is chargod.

Start the fire as soon as the liquor begins to run
into the still and regulate it in such & manner thaf
it may be drawn if necessary.

Keep a close watch on the apparutus to prevent it
[rom running fonl. When the liguor in the still be-
comes heated to the temperature at which aleohol
boils, il the heat be fo0 great it will cause not only the
vapors to rise but the liquid itself. The volume aris-
ing being greater in bulk than the cupacity of the
worm to carry it off, owing to its tapering form, the
apparatus becomes choked up or foul, and in many
vases the bottom of the still is blown out and the
contants lost.

This calamity can be avoided by adhering strictly
to the directions as herein prescribed.

As soon as the surface of the still becomes heated,
sound the connecting pipe between it and the worm
with an iron-wire rod ; if it emits & hollow souand, 1t
18 an indication that all is right ; if on the contrary,
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a dull sound is produced by sounding, theu the still
is running foul.

In this case no time should be lost in drawing or
covering the fire with ashes, clay, or sand, and de-
Juging the surface of the stili with cold water until
the apparatns is clear again ; then start the fire again
and heat very graduaally until the ligunor beginsto flow
from the tail of the worm. The first substance that
rises and passes through the worm is a very offensive
gas. This being excessively volatile does not eon-
dense in the worm but escapes info the air. As soon
ag this gas appears, the wator supply must be turned
ont to the worm tub, and regulated =o that the liquor
may flow ab the temperature of sixty degrees Faliren-
heit. The firat that comes over is Lighly impreguated
with ether and fusel oil. 5

This first run is low wit=¥, and should be received
in a separate tuh.

As the charge progresses the liquor becomes much
sweeter and increases in proo, and, when it is made
from grain, it is ealled whiskey. 1f from grape juice,
brandy.

As zoon as the sweet liquor is run off, which will
be indicated by the sudden rise in the temperatura,
and a fall in the degree of proof, the remainder of the
charge must also be run into a separate tub,

When it has been ascertained thatall of the aleoholic
gnbstance has been obtained, the still is emptied, and
charged again and run off as before. This is repeated
until a sufficient quantily of sweet liquor has beeu oh-
tained to compose a charge. 1f is then distilled over
and over agam, until tho desired proof is obtained.

‘THE, DOULLLE. 39

THE DOUBLER,

This appendage to the still is intended to double
the aleoholic strength of the distilled liguor, and by
this means to dispense with asecond or third distilla-
tion. The action of the Doubler is to check the too
rapid evaporation of water, by condensing and return-
ing the condensed portion back into the still while
allowing the vaporised aleolol to pass by and enter
the worm. This is done in the following manner:
Build a stout two headed tul), of one and a half inch
staves, and two-ineh top and bottom. (See A, Diagram
No. T}

Length of staves four feet.

Breadth of tub, forty-two inches at the top by forty-
six at the bottom.

Cut two four-inch holes B, C, in the upper sur-
face; fit a four-inch collar flange to cach. Insert a
one-inch brass cock E in the side of the tub ona
level with the bottom, and another D eight inchos
above if. Run a two-inch pipe F through the bot-
tom of the tnb midway hetween the centre and the
stave. Let this projoct eight inches inside the tub, so
that the top may be on a level with the npper side-
cock.  The lower end of this pipe is brazed to a
collar flange, by means of which it may be connected
with the still.

Run a four-inch copper pipe G through one of
the collar flanges B ; let the lower eud descend to
within three inches of the bottom of the tub and the
upper end project twelve inches outward, and brazed



Mobius Globin
metho, methylated spirit

Mobius Globin
one hundred and sixty degrees Fahrenheit = 71 degrees C
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to a collsr flange H so that it may be connected
with the breast of the still. The other four-inch
opening C connects by a four-inch pipe T with the
worm contained in the worm-tub W.

The Doubler is placed midway between the still and
the worm, its bottom heing somewhat higher than
the surface of the still, and the four-inch inlet turned
towards it. In this position the inlet G is con-
neeted with the centre of the breast of thoe still, and
the outlet I, which iz the open four-inch flange, is
joined to the worm. The two-inch pipe K ecalled
the return, passes through the breast of the still near
the edge and is earried downwards inside the still to
within two inches of the bottom, and the apparatus
is ready for use.

When about to run & charge, fill the Doubler up to
the side cock D with water. Wlen Leat is applied
to the still, and the lignor which it containa vaporizes,
it passes through the connecting pipe G from the still
into the Doubler; here it meets a resisting foree, in
the shape of five inches of water, through which 1t
must pass or condense,

The first portion condenses and returns to the still
through the two-inch refurn pipe K,

As the water in the Doubler hecomes heated to the
degres at which aleohol boils, the aleoholic. vapors
pass through it, and are as it werc filtered, leaving
the heavier bodics belind to be returned into the still
in a liquid form..

It will thus be seen that although it may take a
little longer to ran a charge, the product must be of
a greater aleololic strength.
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DISTILLATION OF LIQUORS.

BEANDY.

Brandy. This well known stimulant is tho direct
product of fermented grape juice, and is obtained only
by distillation. The quality and quantity obtained
depend on the nature of the grapes employed. The
American grapes, as a rule, contain much less sac-
charine matter than the French, hence the wines are
weaker, and produce a less quanlity of brandy ; 100
gallons of ordinary grape juice should produce when
distilled 25 gallons of brandy. The method for pro-
paring and fermenting the grape juice is given on page
22. Distill in the sume manner as deseribed under
the head of * Running a Charge.” (See page 37.)

CIDER BRANDY,

This is also known as apple jack, or cider spirits.
It is made by first grinding the dpples into pulp, then
expressing the juice. Thig is fermented, in the same
manner as grape juice {See page 22); when the fer-
mentation is ecomplete it is distilled in a copper still
and worm by the same method as employed for

brandy.

BEANDY FROM BERERIES AND FRUITS,

Nearly all berries are capable of being converted,
first into wine, then brandy. Strawberries, rasp-
berries, hunckleberries, eurrants, cherries, etc, are
treated in the samo manner as grapes.
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WIIISKEY.

Barley, rye, corn, wheat, and oats are employed in
the production of whiskey, in various proportions,
according to the method of the distiller ; such as
barley and corn-meal, barley and rye-meal, barley
and coarsely ground wheat, and in some enses
malted oats, or malted rye. An excellsnt whiskey can
e made by mixing

5 bushels of barley-malt raeal,
10 bushels of corn-meal,
10 bushels of ground wheat,
450 gallons of water.

Mash and ferment according to directions, given on
pages 13 and 19,

Run the fermented liquor through a still and
doubler, ar an ordinary still and worm.

HOLLAND GIN.
The original Dutch method.
Take 40 gallens of neutral spirits at proof,
1% pounds juniper berries.

Put the spirits and berries together into an ordinary
copper still, apply the Leat very moderately and with
great precaution, until the feints have come over
(Bee Runuinyg a Charge, page 37), then increase the heat
until the liguor flows regularly. Keep the fire uni-
form throughout the operation. The result will be
Holland Giu.

WIHTEAT WHISKEY.

Take #0 bushels ground malt,

250 hushels coarsely ground wheat,
5,400 gallons water.
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Heat the wator until it indieates a temperature of
160 degrees Talirenheit,

Bun ene-half of this water into the mash tub.

Sprinkle the meal into this water very slowly while
stirring rapidly to prevent it from clodding.

When the meal has been thoronghly mixed with
the water allow it to siand uniil it becomes quite elear.
This will be in about two hours.

Then draw off 3,600 gallons of this liguor into cool-
ing pans so that it may cool as rapidly as paossible.

It will be found that when this liquor called “ wort "
is run into the cooling pans from the mash tub, it
stands at 135 or 140 degrees temperatare ; this must
be reduced to 80 degrees, then run into the ferment-
ing tub, This cooling process requires about five
hours in winter or cight hours in summer. "The
specific gravity of the wort when drawn off info the
fermenting tub should be 1:030, this will ingure a
good fermentation. Having drawn off 3,600 gallons
from the mash tub, replace this with the same amount
of water heated to 180 degrees temperature. Mix it
thoroughly with the dregs and after standing until
clear, Tan this off into ancther tub. This second
drawing is not fermented ; it is used instead of water
for maghing the second bateh.

To the first drawing in the fermenting tub must he
added two per cent. of fresh brewer's yeast to start
the fermentation. (See Fermenfafion, page 19)
Wlen complete, this substance is distilled throngh
an ordinary still with doubler. The above is the
method by which the best quality of wheat whiskey
13 produced, ’
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RYE WHISKEY.
Take 90 bushels malted Rye,
190 buslels Rye not malted,
these may bwe coarsely ground or erushed.
5,200 gullons of water,

Heat the water to 155 degrees temperature. O, if
it i3 more convenient, heat one-half at atime. When
thus heated, allow one-lalf, that is to say, twenty-six
Lundred gallons o run into the mash tub.

Sprinkle the meal into this water very slowly while
constantly stirring to prevent the mixture from be-
coming lumpy.

When well mixed lst it stand fiftcer minutes, then
stir again for five minutes ; repeat this four times,
then allow tho mixture to settle and when clear draw
off 1,750 gallons into the cooling pans.  These pans
should be broad and shallow enouglt o contain the
liquor without exceeding the depth of a few inches.

Heat the next water to 180 degrees and run thirteen
hundred gallons on the substance remaining in the
mash tub, while constautly stirring as before. When
clear, which will take probably an hounr, run off one
thousand gallons of this lignor into the cooling pans.

Heat the balance of the water up to 190 degrees
and repeat the operation of agitating and stirring.

After standing one hour draw this from the dregs
into another tub to be employed for tho next mash-
ing, instead of the same quantity of water.

The first and second drawing when cooled down to
80 degrees are run into the fermenting tub, and ﬁvhcn
fermentation is complete (See page 19) are distilled.
(See Running a Charge, page 87.)
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Some distillers ferment and distill only the first
drawing, while others mix the three together and fer-
ment. Inmany instances where the proper facilities
for malting are lacking, barley-malt is used instead of
malted rye.

In this ease the proportions are one bushel barley-
malt to six bushels rye-meal, and eighteen gallons of
water to the bushel of grain.

CORN WHISKEY.

There is in all probability more corn consumed in
the prodnction of whiskey than any other grain.
There are a great many methods employed in convert-
ing the substance of this grain into spirits,

A percentage of barley-malt, be it large or small,
is usually mixed in with corn-meal. This may vary
from one bushel of malt to twelve of corn meal, np
to seven of corn to five of malt. The steeping of the
grain, in mashing, differs according to the theoretical
idoas of the distiller.  This aceounts for some
whiskeys being much superior to others, when pro-
duced [rom the same substance.

The flaver and guality of whiskey depend princi-
pally on the manner employed to extract the substance
of the grain, {what is termed mashing). The longer
1t 18 boiled after steeping, the more fatty matter, and
the more acid will be extracted, this fat forms fisel
oil, the acid reverts into poisonouns gases. Thase
are changes which take place during the process of
fermentation.

The proper manner of producing good corn whiskey
is with the following ingredients und proportions :—
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Use five bushels of coarse corn-meal to one bushel
ground malt, and eighteen gallons ol water to the
bushel of mixed grain.

Boil one-half of the water, then mix it with the
same quantity of cold water. This should bring it to
155 degrees tomperature,

Draw one-half of this inte the mash tub. and while
stirring, sprinkle the meal into the water until it De-
comes well mixed and the substance resembles thin
gruel ; repeat this stirving at intervals of fifteen
minutes for the space of two hours, then allow it to
settle.

When clear, draw off two-thirds into broad shallow
pans, in order that it may cool rapidly. This will
prevent the formation of acetic acid. When eooled
down to 80 degrees, run it inte a fermenting tub, aud
add to it two per cent. of fresh hrewer's yeast.

When [ermentation is abont to stop, {Seo page 20)
run it into the still, and eonduet the operation accord-
ing to the directions under the head of Ruaning a
Charge.  Having drawn off two-thirds of the liquor
from the mash, heat one-half of what remaing to a tem-
peratnre of 180 degrecs. Run this into the mash tub
with the first; mix thoroughly ag in the former case ;
allow it to repose 45 minutes, then yun it off into the
cooling pans. Roepeat this the third time with the
balance of the water heated to 190 degrees; allow it to
stand one hour, and draw this off into a separate tub.

Mix the second and third drawings together, and
use this mixture in the place of water in the mext
maghing,
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GTN.

The method here given is employed in New York,
Buffalo, and Cleveland, Ohio.

Take 112 pounds barley-malt,
228 pounds rye-meal,
98 gallons water.

Heat the water to 162 degrees Fahrenheit.

Sprinkle the malt in this water together withthe rye-
meal, stirring the substance briskly while doing this.

Let this infusion remain for three hours; then
bring the strength of the mash down to 1.047 specific
gravity, this is done by adding cold water. This will
bring the temperature down to 80 degrees Fahrenheit.

Run this liquor off clear from the dregs into a fer-
menting tub, and add half-a-gallon of brewer’s yeast.
Thismust be allowed to ferment for forty-eight hours
only.

The clear liguor ig then run into the still and
andergoes the process of distillation ; the low wines
being kept separate [rom the sweet liquor.

1t will be readily understood that forty-eight hours
of fermentation have not been sufficient to extract all
of the substance from the grain. A quantity of sac-
charine matter still remains,

The low wines which have been obtained are mixzed
with the dregs and sediment and all run into the still
together and distilled.

When the liquor has been secured, the first anud
second distillates are mixed together with fifteen
pounds of broised juniper berries and a double hand-
full of hops, this snbstance then undergoes anothor
distillation.
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The gin produced by this process is fully equal to
any in the country and far superior to that made from
grain spirits.

If found too expensive, this system can be modified
to suit the occasion. If found to bo too high flavored,
raduce the proportion of juniper berries or vice versa.
For instruction in the manner of conducting the dis-
tilling operation, sce Running a (harge.

RTUM.

The solution from which Rum is distilled consists
of the juice as well as parts of the sugar cane, and in
many Instances the residue of sugar hoiling establish-
ments, principally in the West Indies, Jamaica,
Barbadoes, 8t. Croix, ete. The production of rum
difters from that of whiskey, inasmuch as no brewer's
yeast i3 employed.

When a sufficient quantity of refnse is gatherod
together it is put into a tub, saturated with water
and well stirred ; it is thon allowed to stand until
fermentation sets in, which in the first instance is
very slow ; that is at the commencement of the
sugar boiling season. The reason of this is, that
they have uo yeast to start the first batch. After
this however there is no fnrther trouble, as the yeast
gathered from the first serves to excite the next
batch.

When the fermentation is completo (Sco page 21)
the liquor is distilled in the same manner as brandy,
whiskey, or gin,

When first made, rum has a peculiarly disagreeable
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flavor which wears off as the liquor grows oldern
When there is a good demand for rum, and the sugar
crop is hountiful, rum is made from molasses, or
molasses aud sugar, as well as from the refuse. That
which is made from the scummings and other wuste
matter alone is called Sugar-spirit.

ARRACK (OR ARRAC).

This is & species of Bum produced in the East
Indies. The ingredients used for the purpose are
rice and the juice of the cocoa or palm tree. The
process is very peculiar especially in obtaining the
material. '

The operator provides himself with a number of
earthen pets with small necks.  With these fastened
to his girdle or belt, he climbs up the tall trunk of
the cocon tree ; having reached the boughs, ha cuts
off certain small buds with a kuife and applics one
of the bottles or pots to the wound and fastens it
with a cord, and so on until all of the pots have been
disposed of. Those pots receive the juice as it flows
from the wounded parts of the tree. This operation
is usually performed in the evening, as the How of
juice is greater af might than in the day. In the
morning the pots are taken down and the juice
emptiod into a large vessel or tub, where it nnder-
goos fermentation ; after which it is distilled into
low-proof liguor.

A quantity of ground rice is then macerated and
fermented in the same manner ; this, when distilled,
produces another guality of low-proof alecholic sub-
stance,

RECTIFYING, al

These two are then mixed together and are re-
digtilled, the product being Arrac. In other parts of
India, the juice and seeds of the tree are all formented
with the rice and then distilled.

RECTIFYING.

This is also known as “TLeaching,” and consists of
a system by which liquors are purified by filtration
through ground chareoal.

The tub used for this pnrpeso is called a Leach-tub.
This is built of ash wood, the usual size being five
feet in height by seven feet in breadth.

A perforated false hottom is fitted twelve inches
above the regular one. This false bottom is made to
rest on four cross bars; these in turn are supported
by small upright posts.

The holes in this false bottom are one-quarter of
an inch in diameter, and one inch apart. A coarse
linen cloth is stretched over these apertures, and
the seam wall caulked with the same material.

Twenty-five bushels of coarsely ground charcosl is
packed over this cloth; this is covered over with
loose bagging of any deseription, and over the bagging
some loose boards, and a sufficient quantity of stone
to keep thew in position when submerged.

The liquor to be rectified is run into this tub, and
as it filters through the charcoal, the fusel oil is held
by the charcoal while the alecholic substance passes
through. Thus the liguor becumes purified,
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The reetified liguor is drawn from this tub by
means of a brass eock placed at the side of the tub
on a level with the bottom. In order to facilitate
drawing off this liquor, a quarter-inch tube is adjusted
to tho inner side of the tub, and extendsfrom tho top,
downward and throagh the falge bottom. This allows
the air to enter as the lignor is withdrawn, and to
escape while the space between the real and false
batlom is being fillad.

High wines, a new whiskey, when purified in this
manner is known as pure spirits, and used by com-
pounders for adulterating purposes. If re-distilled
throngh a column, it is called French high-proof
spirits.

There is also another method by which liquors are
purified without the nse of charcoal or leach tubs,
known as the chemical process. (Sce dleokol Refining.)

TR COLUMM.

The column forms the principal portion of the
alcohol still. It acts in the same manuer upon
vaporised bodies as the doubler, with twelve
times its capacity ; that is to say, whercas the
doubler condenses once, the column condenses twelve
times during one operation, thereby increasing the
alcoholie strength of the liguor at each condcusation.

The column, as seen in diagram No. §, is composed
of twelve sectious, each of whicl is a eylinder, made
of sheet copper, eightcen inches in Lieight, and thirty-
gix in breadth, with a flat bottom in the centre of
whieh. 18 a four-inch hole.

THE COLUMN,
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Twa copper pipes pass through thisbottom ; one
a four-inch, A, through the centre ; the other a two-
inch, B, near the edge. The four-inch pipe projects
eight inches upwards, and sets exuctly npon the four-
ineh hole and flush with the boitom plate, to which
it is firmly soldered.

The two-inch pipe or “plunger™ is carried up-
wards seven inches, and extends sixteen inches
through the bottom of the cylinder, thus projecting
downwards into the next eylinder below, and reaching
to within two inches of the bottom of if; this is ulso
firmly soldered into the bottom plate. A copper pan
called a “cap,” C, twelve inches across the hottom,
and sixteen inches wide af the rim, is placed inverted
directly over the four-inch pipe, and two inches
ahove it, with the lower edge reaching down to within
two inches of the bottom plate.

Thig pan is held in position by three legs, soldered
first to the sides of the pan, then to the bottom plate.
A straight one-inch brass eock, D, extends outward
from the side of the eylinder and on o level with the
bottom plate.

The upper and lower edges of the eylinder are
turned outward, forming a flange, by which means
the soctions can be connected.

This completes one saction of the ecolnmu.

The bottom and top sections differ from the others,
inasmuch that the top one is covered over, a four-inch
exit pipe, E, being fitted in the center of ifs dome, and
a cap-hole, T, near the edge of the cover.

The two-inch pipe, B, of the lowest scetion, instead
of passing through the botiom, is made to pess
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throngh the side near the bottom Plate, in which
there is no four-inch aperture; the inlet pipe, 3,
enters through ile side, and opens near the bottom
of this scetion,

The first, or Inwest section, is placed upon a scaf-
folding, two feet higher than the breast of the still.

The connecting pipe, (3, from the stil! enters this at
the side, three inches aliove thoe bottom plate and
discharges two inches abave the bottom.

The two-inch pipe, B, from this bottom section
enters the breast of the still, and is-earried down in-
side the still to within two inches of the bottom.
{See K, Diagram No. 7.)

The second section is then placed on the top of the
first, the third on the second, and so on to the top
one. In placing thesc sections one over the other
the side cocks, D, must be in line, and fronting the
still.

These cocks, D, which are used in charging the
column, are connected with a onc-inch copper pipe,
H, placed 1n a vertical position, and extending from
the upper section to one foot below the lowest one.

The upper end of this pipe is closed ; the bottom
soldered to a one-inch brass cock. This pipe serves
to charge the column, and also to empty ib of its
contents when necessary. It will be seen that, when
these cocks, D, are all closed, excepting the one at the
bottom, and water is lef in to the column from the
cap lole, F, on the upper section, as soon as the water
reaches to the height of the appermost plunger B
which rises seven inches, it will overflow and pass
through this plunger, to the next section. This is con-



56 THE COLUMN.

tinued until the overflow of water reaches the hottom
seetinn, when 1t will flow from the bottom plunger, B,
wlich has been left open for that puarpose. The
column is then, what is called * charged,” each section
containing seven inches of water on its bottom.

As the gides of the pans, €, which are placed over
the four-inch pipes, A, reach to within two inches of
the bottom plates, it will be seen that they are sub-
merged to the depth of five inches.

When the vapors as they ascend and pass through
the four-inch pipe, (3, come in contact with the
bottom of the lowest inverted pan, they cannoi
escupe upwards, bub they spread and are carried
down its sides, forced to pass through the water and
escape cutside the puns to the upper part of the
cylinder, and enter the next pan above, or eondense
into liguid.

The heavy bodics, such as water and oils, #ro con-
densed ; this increases the bulk of water, and causes
it to overflow into the two-inch pipe, B,which carries
it back to the eylinder below if, aud so on to the
bottom cylinder, whence it passes to the still.

The alcoholic vapor being much more volatile than
water, passes through the water, and ascends around
the exterior of the pan, concentrating in the upper
portion of each cylinder, and entering into the next
gection abave, where it meets a like obstruction, and
is again purified of its watery element, nod so on to
the top section where a pipe fitted to E connects it
with the goose (See diagram No. 9)in which it is
again subjected to a like treatment, bnt in a different
manner.
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THE GOOSLH.

That portion of the alechol apparatus ealled the
goose, is the last through which the vapors pass on
their way to the worm, and i3 in itself a powerful
condenser. (See Diagram No, 9.)

It consists of twenty-four joints, A, of four-inch
copper pipe, each forty-two inches in length, and
while in an upright position six inches apart, are
joined togother by means of semi-cireular elbows, B3,
at top and bottom, thus forming a continuous con-
duit ; one end of which is connected with the top of
the columun, and the other with the worm.

A two-inch pipe, C, connects the lower portion of
cach bend with a pipe, D, in such a manner as to
carry off any liquid that may be condensed at the
lower curves of the goose. This pipe D is closed at
the end nearest to the worm, while the other end
passes to, and enters the upper chamber of the
column ot the side, then downward to within one
inch of the bottom plate. This condenser or “ goose,”
when complete shonld stand in a tub or tank in the
form of two acute angles, “or conduplicate” so that
tho part which counects with the column may he
nearest to it, while the last section will be nearest
the worm.

When placed in the goose-tub, thers should be a
space of one foot between the inner edge of the tub
and the copper work.

Seven-eighths of the goose must be submerged in
water when in operation, one-eighth remains above
the surface.
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Near the upper cdge of the tubis a three-inch tin
pipe to carry off the surplus water ; this is called the
overflow pipe. Tho supply of water is obtained by
means of a two-inch iron pipe which enters the tub
in the centre of the bottom. A cireular covering is
placed directly over this inlet and about two inches
above if, cxtending from the centre about eighteen
inches ; this causcs the water to spread as it enters,
instead of rising to, or near the surface as would be
the case were it not checked in its ascent.

Some of the large aleohol distillers uso a double
goose in the same tub. The vupor enters béth at the
same time by means of a Y joint and exits to the
worm in the same manner.

DISTILLATION OF ALCOIIOL.

This branch of the business has given rise to more
scicntific research than all other branches combined,
the principal aim being to find a means of produneing
aleohol in its purity, free from water or other elemen-
tary bodies. How far this investigation has been
suceessful will be demonstrated as we proceed.

The high wines from which aleohol is produced
are subjected to another and far more complets dis-
tillation than that by which they were obtained. For
this purpose, a complicated apparatus is used.

This consists of a still, a column, a condenser
(called the goose), and the worm, each of which have
been previously described.

By this system we now obtain alechol at 190 de-
grees of proof or 95 per cent. pure alcohol. The still
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may be of wood, ivon, or copper, and heated by steam.

A six-ineh eopper pipe connects the Jower chamber
of the column to the centre of the surface of the still.

The Column is divided into twelve equal sections,
callod chambers. These chambers are so constructed
that as the alcoholic vapors pass from the still into
the lower cliamber, the heavy bodies condense and
are returned to the still; the aleoholic portion heing
lighter, passes through, and ascends to the sccond
chaniber, and thus from one chamber to another,
each section in turn rejecting the condensed portion
and returning it to the chamber next below and
finally back into the still.

The aleoholic vapors having reached the upper
chamber, pass through this and are conveyed through
a connecting pipe to ihe goose, where they are again
condensed ; the heavy bodies returning to the column,
and the lghtest portion of the vaporized substance
proceeding on its way until it reaches the worm,
where it in turn is condensed into lignid, and this
liquid is aleohol. (See Column and Goose, pages 52
and 57.)

In connecting the different portions of the aleohol
apparatus, place the still on the lower floor of the
building, the worm tuh on the next above, the goose
tub one floor above the worm tub, and the water tank
{or reservoir} on the roof.

These tubs are usnally built on seaffolding, outside
of the building. The receiving tubs are placed on
the same floor with the still. The columu runs up
through two floors, its upper section being two feet
below the level of the bottom of the goose tub, while
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the bottom plate of the column is two feet above the
surfaca of the still

The liquor which ig to be converted into alechel
must first be reduead to 95 proof, what is called 10
per cent. below proof. It is an established fact that
when the column of water predominates over that of
gpirits, it facilitutes the sepuration of the two bodies.
The still is charged in the same manner as the whiskey
gtill (see Runninga Charge), after which the column is
charged, the goose and worm tubs are filled with
water, steam is turned on to the still, and iu the roose
tub. The water in the goose tub is heated by means
of a one-inch steam pipe from the steam boiler,
When leated to the temperature at which alcohol
boils, the steam is shut off. This heating is done
in order te facilitate the running of the charge.

When the liquor within the still becomes heated to
the boiling point of alecohol, the vapors ascend, and
pass into the lower scetion of the column, cansing a
Ioud rumbling, and erackling noise. This is caused by
the hot vapors passing throungh the cold water with
which every section of the column is charged.

As the noise ceases a low rumbling is continued,
until the hot vapor passes from the first to the second
seetion when the rumbling is heard agsin as before.
This is repeated at every section until having reached
the upper chamber the vaporised body passes from
it into the goose, the rumbling noise then ceases and
is followed by a low monotonous sound which con-
tinues to the end of the operation.

Asg soon as it is found that tho vapor has reached
the last scetion of the goose, cold water must be let
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into the goose tub from the bottom, very gradually
at first, and increased as occasion may require. The
water which serves to cool the worm, is also lot in
from the bottom as soon as the liquor commeneces to
Hlow from the tail of the worm

Regulating the flow of water in these two tubs to
correspond with the pressure of the aseending vapors
requires the utmost caution. It may be said that
the whole art of aleolio]l producing is concentrated in
this. The water in the goose tub must be kept up to
the boiling point of aleohol; if heated beyond this
point it will cease to act as » condenser, the watery
vapor will pass together with the alecohol and thus
reduce the proof. If on the other hand the water is
too cold, the alecholie vapors condense and return to
the column, this action ¢ools the column and prevents
the alcoholic vapors from rising and the whole opera-
tion is suspended. When the liquor commences to
flow from tha tail of the worm, it will be seen that
the first fifty or seventy-five gallons will be below the
standard, this must be run into the low-wins tub,

Supposing the charge Lo be tiwenty-five barrels,

As soon as the liquor indicates 92 sp. grav. on the
stem of the hydrometer, it must be allowed to run
into the alcohol tub.

The water in the warm tub is to be kept at a tem-
perature of 60 degrees I'shrenheit. It will he ob-
served that when the proof of the running liquor
indicates a fall in aleoholic strength, and a rise of
temperature, it shows that the spirits have all been
extracted from the still, and what has not been
secured is contained in and is passing through the
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different sections of the column. This is ascertained
by drawing some of the Jiquor from the try cock, (See
F, Diagram No. 5) pouring it on the breast of the
still and touching it with a lighted matcl: ; if there be
any spirits remaining in the substance, it will burn,
if not, the steam should be shut off, as well as the
flow of water in the tubs, and the still emptied and
charged anew,

This will save much time in conducting the second
operation. Not only this, but will also keep the
apparatus in a proper condition.

If the operation is allowed to continue to the end,
the heat must be increased, the water in the goose
tub shut off, while the supply into the worm tub is
increased.

When the low wines have all passed over, a mix-
ture of water and fusel oil follows : this continues
untit nothing but clear distilled water is obtained.
L'Lis part of the operation is called running off the
column, or cleaning up, and occupies about three
hours.

This is the ordinary method of producing aleohol.
Such as is used for artificial purposes.

When pure inodorous alechol is required the
lignor from which it is obtained is subjected to
another operation called Lenching, which is one system,
or llefining, which is another. (See HRectifying, also
Befining.)
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ALCOIOT, RETINING.

What is called BRefining difters from Rectifying. In
the latter case ground clinrcoul is employed to absorh
the oils and ethers; while in the former, the oils uud
ethers are complotely destroyed and the alcohol
obtained free and inodorous.

In order to be more explicit on this subject it will
be necessary to refer to the first produetion of aleohol
and examine into the chemical laws which govern the
formation and separation of different bodies.

There ure two powerful agencies which act on all
substances by opposito methods, these are heat and
cold.

Heat is the great antagonist of atomic affinity ; it
transforms solid bodies into liquids, vaporises the
liquid and convevts it into gases.

Cold on the other hand causes the atoms to com-
hine, gases are condensed to liquids, and liquids to
solid matfer.

‘When bodies become scparated by the ageney of
heat, they form other combinations, which differ from
the first; as has been proven in the transformation of
starch into sugar, and sugar into alcohol. These new
nuions take place only when the different ecomponents
are within the sphere of cach other's attraction.

When whiskey or high wines is heated the affinity
of the component parts of which it is composed, that
is,—alcobel, water, fusel oil and ether,—is destroyed.
There being no other bodies prescut with which they
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can unite, they remain free ; us shown Aduring the
process of distillation, ether being the mosi volatile
escapes first and i lost in the air ; aleohol vaporises
next, followed by fusel oil; while water, being the
heaviest body, comes over last.

As the aleohol vaporises, a portion of the oil and
of the watcr is carried over with it.  This does not
form a chemical compeund, but a mixture, as cach
body can be afterwards separated and obitained pure.

To this cause is attributable the diffieulty of ob-
taining aleohol free from impurities by the ordinary
means of re-distillation. With the new system,
however, this ohstacle has been removed, years of
research and practical experience having resulied in
the successful introduction of this improved method
of which the author of this bookis the inventor. The
manner of operating is somewhat similar to the usnal
method by which all aleohol is distilled. The same
apparatus is used, the same amount of heat is em-
ployed and the same syslem of condensgation, The
only exception being the introduetion of chemicals
into the liquor at the exact moment when the affinity
of the constituents is destroyed by heat.

For this purpose a wooden tub, V, Diagram No. 10,
is placed a few fect above the still, usnally on the
floor above it. A one-and-a-half-inch copper pipe
connects the hottom of this tub to the center of the
surface of the still, with a stop cock, W, directly over
the still and another, Z, at the tub conneetion. This
tub is called the chemical tub. '

When allis ready and the still is charged, which in
this case must be with lignor containing filty-five per
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cent. of water, then proceed in the following manner :

While she liquor in the still 18 heating, dissolve in
a tub with hot water twenty pounds of pearl ash,
and in another tub the same amount of soda. When
properly diluted pour both of these sclutions into the
chemieal tub, V.

This proportion is intended for a charge of twenty-
five barrels.

When the liguor in the still becomes heated to the
temperature at which cther vaporises, which is 96
degrees Fahrenheit, (this being the time when the
elements begin to separate}, allow the contents of the
chemical tub to flow gradually into the still by first
opening the npper cock, Z, to permit the pipe to fill,
then the lower one, W, so that the sclution may pass
very slowly into the still.

As soon as this alkaline mizture, which forms a
powerful base, comes in contact with the fat of which
fusel 0il is composed, it acts upon 1t at ance by ox-
pelling all less powerful bases, nud uniting with the
fat, forming soap, or properly speaking a solution of
goap and water. ‘This scintion spreads all over the
surface of the liquor as a scum. This new union not
only destroys the fuscl oil but prevents the heavy
bodiss from vaporising, while the aleohol being so
mueh lighter rises and iz earried over.

Wlien condensed, it is found fo be a perfectly pure
gpirit, free from taste or smell.

The advantages gained by this method are very
plainly evident; it absorhs the fusel oil at the
moment when the temperature is most favorable for
its complete separatinn from other components; it
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saves the time, labor and consequent expense of sub-
sequent rectification, during which operation it is
necessarily exposed to the action of the atmosphere.

DISTILLATION OF VOLATILE OILS.

These oils are obtained by distillation and when dis-
solved in alechol, their solntions are called Hssences.

These essences are employed for flavoring liquors,
confectionery, ete. Oils of this description are met
with in all kinds of plants, in the leaves, the bark, the
roots, and in the flowers.

In some instances the same plant may furnish dif-
ferent oils, such as the orange tree, which furnishes
one from its leaves, another from its flower, and a
third from the rind of its fruit.

These nils are obtained in the following manner :

The substance from which they are to be ex-
tracted is allowed to steep in cold water twenty-four
hours, after which it is run into a still and heat
applied. The water vaporises and passes over into
the worm, and is eondensed, passing from the outlet
in liquid form.

It will be found, however, that the oil has been sar-
ried over with it, and can be seen floating on the sur-
faco. The supernatant oil is drawn off and put up in
bottles with ground glass stoppers, and is ready for
use,

The separation of the oil from the water may be
effected by the use of a glass syphon. 1t may also
be done by an arrangement called a Florentine
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Receiver. A glass vessel, narrow at the top, so as to
present only a small surface for evaporation, is fitted
with an escape tube close to the bottom ; this tube is
bent upwards to a height a little lower than the
mouth of tho vessel, As soon as the distillate, drop-
ping into the vessel, hag reached e, the level of the
upper bend in the escape tube, the water flows over
at b, into a suitable vessel, and continues to escape
as fast as the supernatant oil accumulates on the
surface, until the water has all been thus displaced
and separated. The il-
E lustration will make this

S easily understood.

For oil heavier than
water, the escape tube
is fitted at @, allowing
the water to flow off as
the oil below displaces
the supernatant water.

Some substances yield their volatile oil very
readily, and therofory require litile or no maceration
previous to being distilled; in this case the substance
is introduced into the still with an equal bulk, or
perhaps more, of water. This plan may avoid any
loss of oil which might oecur by exposure during the
period of maceration.

The water-bath may be made to yield a higher de-
gree of heat, if necessary, by adding a proper pro-
portion of salt to the water in the onter vessel or bath.

The still employed for volatile oils, ete, will be
easily understood by Diagram No. 11, The ordinary
worm is replaced by a condensing jacket, C.
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A is the still.

J the charge hole.

I the exhaust eock.

B an alembic passing through a hollow jacket, C.

H is a barrol, situated above the level of the jacket,
containing ice-water.

G the stop-cock regulating the flow of water into F.

T a funnel, to receive the water, set into the upper
side of the lower end of the jacket.

D an escape pipe, leading to a waste tub, by which
the water passes off as fast as it enters at F.

E a glass jar to receive the distillate.

The principal oils which are obtained in this manner
are:

Qil of juniper berries.

01l of orange-peel.

Oil of Bergamot.

Oil of roses (known also as otto of roses),
Oil of peppermint.

il of wintergreen.

APPLE OIL.

This oil is a chemical product of which fusel oil
forms the basis.
Take 2 parts fusel oil
4 parts acctate of potash.
2 parts sulphuric acid,

Dastili by means of o water-bath still. The pro-
duet will be a volatile liquid with a strong and very
agreeabls odor.  For * Watcr-Bath Still ” see page 73.

Add to this ten times its volume of 45 per cent.
alecohol. Bottle at once using ground glass stoppers.
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PINE APPLE OIL (CALLED BUTYRIC ETIIER).

Take 2 parts alcohol.
2 parts butyric acid.
1 part sulphuric acid.
Mix all together and dissclve in twelve times its
weight of aleohol.

EXTRACTS

In the production as well asin the compounding of
liguors, more or less flavoring matter is employed.
These flavors congist principally of Extracts, Essences
and Tinctures.

Extracts are obtained by different methods.

First: by cxpressing the juice from the plant.

Second : by soaking in cold water und then pressing.

Third : by boiling,

These proeesses are technically called Pressing,
Infusion and Decoction.

The liguor thus obtained is filtered, then evapor-
ated, leaving a pulpy, pasty mass. This is Extract.

This substance can be kept for years. Ons ounce
of this extract contains as much active matter as
several pounds of the vegetable substance from which
it is extactad.

Asan illustration let us take a quantity of lignorice
root, say ten pounds.

Pour on to this seven gallons of boiling water.

Allow this to remain a few days, then press out the
liguor and filter it. It will be found to he clear and
transparent. Let it evaporate in an open vessel
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A dull black substaunce resombling pitch will remain,
This is the extraet, and is known as Spanish liquorice.

1t will be seen that evaporation in the open air has
not only chunged the color but also the taste.

This proves that the only trne method of obtaining
extraects is by cvaporating in a elosed vessel, such as
the still.  In this manncr the properties of all
vegefable matter can be extracted pure and unchanged
for flavoring or for imparting an aroma to wines or
liguors.

Some substances yield their extractive matter
readily by simple infusion ; others require infusion,
boiling water, and somectimes decoction; others,
again, yield only sparingly in water, and require
aleohol, diluted or pure as circumstances demand.
Percolution is also sometimes employed. The sub-
stance is first ground fo powdor, and then packed in
2 eylindrical or a funnel-shaped vessel, having an
outlet at hottom. Thelignid is poured gradually into
the upper part, filters through the powder and drops
from the bottom exit into an appropriate receiver,
and afterwards evaporated.

The hest method to be adopted depends entirely
upon the substance to be operated upon.

THE WATER-BATIL STTLL.

The still used for distilling cordials is of  peculiar
design. The boiler consists of two parts somewhat
similar to a carpenter’s glue-pot. The part, C, dia-
gram No. 12, whiech is intended to contuin the sub-




T4 THE WATER-BATH STILL.

stance to be distilled is shaped in such amanner that
it may fit inside of a larper kettle, A, leaving a
sufficient space between the two to hold as much
water as would bo contained in the smaller one when
filled to. two-thirds of its capacity. These stills are
made to be conuceted, or disconnected at the pleasurs
of the operator.

The material to be distilled is put in the inside
kettle ; water ig let in o the outer one until it reaches
to-three-quarters the height from the bottom which
is indicated by a small cock, G, placed there for the
purpose.

The econnecfion is made to the worm by a loose
joint of pipe, J, bent in the proper shape; brewn
paper saturated with raw flour-paste is wound around
the seams, then tho heat is applied. The process of
distilling is conducted in the same manner as for
whiskey or brandy.

The water in the outer compartment of these stills
can be heated by steam, cither with or without a coil
of pipe; what is known as live steam answers all
ordinary purposes. Where steam can not be had a
fire underneath, whether of wood, coal, coke or fagots
is all that is required. The usual capacity of stills
of this description is about forty to sixty gallons.
Compounders and manufacturers of essential oils,
perfumoes, esgences, and extracts nse much smaller
ones, ranging from twa to ten gallons capacity.

For experimental purposes a glass apparatus known
s a retort 1s geuerally employed ; these can be pro-
cured at any wholesale drug and chemical establish-
ment.
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Some prefer to have these small stills made of
heavy tin. Any tinsmith can construct ono at a very
small cost. A worm, L, for a ten-gallon still should be
thirty feet in length, graduating from 23 inches in
diumeter at the top down to % of an inch at the
bottom, forming a coil of ten circles, and placed in a
tub, K, four feet in height by two and a half in
breadth ; thizs must be firmly secured. (See Worm.)

LSSENCES.

ESSENCE OF GIXN.

The following is tho English method of preparing it.
Use for this purpose the finest spirits,
Take 1 gallon spirits 20 above proof,
2 ounces caraway seeds,
3 onnces fonnel seeds,
1 pound juniper berries.

Grind the seeds, and bruise the berries: stir them
thoroughly into the aleohol and place this mixture
in a still, adding one quart of soft water,

From this, distill just one gallon and no more.
What remains in the still it of no use, as it is of a
very diragreeable odor.

This essence should be put inte bottles with
ground glass stoppers, until required for use. The
best method is to let the secds and herries macerate
and digest in tho spirits five days before distilling.
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ANOTHER METHOD.

Take 10 pounds juniper berries,
1 pound fenuel seeds,
1 pound caraway seeds,
§ pound lemon peel,
£ pound orris root,
# pound orange peel,
2 ounces cardamom seeds,
3 ounces hops.
Put these ingredients in an earthen jar, with spirits
enough =t 120 proof to cover them.
Allow them to romain six days; then add two
gallons of water, and distill slowly to within a half a
gailon of the quantity placed in the still.

LRED RATATIA,

This Liqueur, as it is called, is very popular in
many parts of Europe, and also in thie United States.
It is fur superior to the eordials in general use. The
manner of preparing it is this:

Take 24 pounds ripe red cherries,
4 pounds ripe black cherrics,
3 pounds ripe raspberries,
3 ponads ripe astrawherries.

Bruise the cherries and berries together.

When well bruised, allow them to remain in that
condition twelve honrs, then press out the juice,
meagure it, and to every quart add halfa pound of
brown sngar.

When the sugar has been properly dissolved in the
juice, filter through a coarse linen bag.
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When filtered, add to it three-quarters of a gallon
of fine rectified spirits. This concludes the first
operation.

The second is as follows :

Take 4 ounces cinnamon,
1 ounce mace,
2 drachms cloves.

Bruise them together in a mortar.

When well bruised, pour one gallon of good clean
proof-gpirits over them, then add a half gallon of
soft water.

The water-bath still is then prepared and the spices
together with the liquor in which they are steeping
are put into jt.

Next apply a gentle heat to the still and draw
off one gallon by distillation. This distillate is called
spiced spirit and is generally kept on hand in sll
places where cordials are manufuctured.

Add of this spiced spirit a sufficient quantity to the
material cbtained by tho first process to mako it
agreeable to the palate, which will be about one quart.
This is the only trne way of preparing this liqueur,

There is another method adopted by some of the
manufacturers, which is to allow the juice of the
fruit, after being pressed, to ferment several days, to
inerease the vinosity of the liguor, but in doing this
the rich fruity flavor is greatly diminished.

When prepared aceording to the manner first statod
and it is desirable to strengthen the liquor, it is done
by adding more spirits, and thus still retain the fruity
flavor,

Another system is also employed in the distillation
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of the spices. The spices are tied up in a linen bag,
and suspended by a hook in the still, thus allowing
the vapor of the spirits to pass through them while
ascending. 1In this case, more spirits is required to
obtain the game result.

All fine French liqueurs are prepared in this
manner,

ANISETTE.

This celebrated liqueur is compounded and pre-
pared to a very large extent in France and Italy, It
is made in the following manner:

Take 20 pounds green anise,
3 pounds star anise,
1 pound coriander seed.

FirsT:—Wash the grecn anise in soft water ; grind
the coriander; then put the whole in 40 gallons of
95 per cont. aleohol; add to this four gallons of
water, and run this all together into a water bath
still,

Apply a good heat, and distil} thirty-five gallons.

Then pour ten gallons of water into the still; apply
more heat, and distill agair, run off six gallons, and
mix it with the first run.

Try the alcoholic strength of the liquer; and
reduce it with soft water to 80 per cent.

SEcoND :—Make & syrup of six hundred pounds of
sugar, dissolved in thirty gallons of water; when
boiled three minutes, filter through flannel, and when
cold, add this te the distilled liguor.
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Mix it well, then filter through felt filfers, and the
anisctte is ready for bottling.

The eperation of distilling French liquonrs, such as
anisette, absinthe, curagoa, maraschino, ete., should
be performed in « regular cordial still, fitted with a
water bath.

ABSINTHE SUIRSE.

Absinthe 18 2 product of Switzerland. It is well
known on both continents as a powerful stimulant
and 1s highly esfeemed by the French. The greater
portion used in this country is imported in bottles
direct from the country whence it originated. The
manner of producing this ligneur was for many years
kept a profonnd secret, being handed down from father
to sou for generations.  Itis now prepared to a certain
extent in this country by French eordial manufae-
turers, who have sncceeded in producing an Absinthe
which when ripened hy age, is in every way equal to
that which is imported, and, in fuct ean not be dis-
tinguished from it.

Take 20 pounds long absinthe (wormwood),

24 pounds small absinthe "
33 pounds green anise seed,
33 pounds long fennel,
33 pounds star anise,
4 pounds coriander seeds,
10 pieces hyssop.

Put all of these ingredients into 125 gallons of finc

spirita at 190 proof.
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Allow this to remain twenty days, stirring once
every day, at the expiration of which time the whola
substance is put into w cordial still, together with
fifteen gallons of water, and distilled.

The distilling in this caso requires great precaution
in its mansgement. The heat must be kept uniform
throughout the whole operation, so that the liquor
will flow very regularly ; not too fast, as that would
render the product bitter ; not tooslowly, us it would
be milky.

The exact heat required in this instance can vnly
be learned by experience; the operator must be
guided by the flavor and aroma of the running liquor,
during the process.

When the c¢harge is nearly run off, a fact which is
ascettained by comparing the amount distilled, with
that which has been put in the still, keep a striet
watch for the feints, or low wines; this is indicated
by the ruuning stream dimiuvishing in size and the
liguor becoming milky.

At this stage of the operation, the receiver must be
changed, and the feints run off separately, as they are
not suitable for mizing with the clear rzuning. The
quality of the produet will depend in a great mrasure
on the proper abservation of this latter precaution.

If quantity is more an object than quality, or if a
sceond gquality is desired, as soon asthe feints appesr,
add more water to the dregs In the still and distill
again ; this second drawing may be mixed with. the
first or used as second class goods.

When the distillation is completed, the next thing
is to color the liquor.
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For this purpoese take as follows <
5 pounds mint leaves,
24 pounds melissa leaves,
3 pounds hyssop,
5 pounds small absinthe,
5 pounds liquorice root (cut).
1} pounds citron pecl.

Put these ingredients in the liquor which has been
distilled, and allow the whole to remain until the de-
sired color is obtained ; then draw it off into another
eask and reduce the aleoholic strength to 120 proof,
or in other words, 60 per cent. and it is ready for
bottling.

MARASCHINO.

Take 70 pounds of peach pits, put them inte 35
gallons of fine 35 per cent. aleohol.

Allow them to digest four weeks; then pour this
substanee, pits and all, into a cordial stll arranged
with a water hath.

Add to this, when in the still, the tincture of 5
pounds of peach fiowers.

Distill slowly to prevent the oil from rising, which
would impart a bad taste,

As soon as the feints begin to show, (see
Absinthe), change the receiver ; stop the operation
by withdrawing the fire ; add 10 gallons of water to
what remains in the still ; continue the distillation,
reserving the last run to be worked off on the next
charge.

Reduce the first to 30 above proof, (65 per cent.)
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then add 90 gallons of ayrup, the samo as prepared
for Ratafia. (Sec pape 77.)

UURACOA.

This liqueur, when properly made, is one of the
mast papular in use. It is in great demand by con-
noissears both here and in Europe.

For this purpose, use only the finest quality of
high-proof aleohol.

25 rallons aleolwl (refined),

35 pounds green orange peel,

50 pounds yellow arange pesl,
4 gullons solt water,

Allow the ingredients to infuse ten days, stirring
twice cacli day, alter whieh it is put in a waler-bath
still, and distiiled very alowly.

As soon as twenty gallons have been drawn off,
stop the operation; change the receiver; then add
ten gallons of water to the material remaining in the
still, and continue the distillation until all is run off.

The second run is kept apart and used for pre-
paring a subsequent eharge,

The first liguor drawn from the still is the ordinary
curagoa, before being sweetened, which is done in
the same manner as maraschino.

DOTDBLE CURACOA DE TTOLLANDE.

Tlis is prepared by redistilling the first drawing
of the still, mixed with five gallons of water. The
coloring is made and put in afterwards ; and i3 com-
posed of the extract of Brazil wood, campeachy wood
and yellow wood.
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ON BLENDING AND COMPOUNDING,

The term blending, as nsad in the wine and liquor
trade, denotes the mixing of two or more substances,
of the same nature, such as strong and weak wines,
high flavored brandies with those that are deficient
in fragrance, old and new whiskeys, ete.

Whon wines and liquors are reduced by adding
watoer, and a fietitious aleoholic sirength imparted to
the mixture, it is called adulteration. If drugs and
chemicals are employed in connection with alcohol
and water, the product is known as a compound.
These three operations constitute the art of the com-
pounder. This branch of the business is very ex-
tensive and has reached such perfection that experts
are often deceived.

The snecessful results in this as well as in other
branches of the business depend in & great measure
on the ability aud resources of the operalor.

The art of artifielally imparting qualities to new
wines and liquors, identical with those produced by
age, a3 well as the reproduction of chemical com-
pounds, requires not only tact and skill but 2 certain
amount of practical experience, and a thorough
knowledge of the composition of alecholie produets.

In preparing the ingredients which are te be em-
ployed in the producticn of artificial wines or liquors
the first eare is to see that they are proparly dis-
solved, otherwizse the union will be impoerfect. The
improper treatment of one ingredient will sometimes
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destroy the whole batch; or one substance may
nentralize the effect of another. Tn either case the
operation will prove unsuccossful,

It iz well known that o1l and water will not unite.
Oils, fats and some acids form new componnds when
mixed with alkalies; some substanees will digsolve
in aleobol or ether ; many ingredients which are not
soluble in alcohol are readily dissolved in water.

Roots, herbs and spices when employed, are steeped
from seven to fifteen days in spirits and used in the
form of tinctures.

It is evident therelore that whatever ingredient is
nsed, unless it is treated according to its congtitutional
requirements, it will either neutralize the effects, or
canse the destruction, of some other body, thus
possibly producing an obnoxious scent that will dif-
fuse itself throughout the whole mass.

COMTOSITION OF WINES AND LIGUORS.

Analytical experiments have from time to time been
made by expert chemists with a view of ascertaining
ths nature and gnalities of the constituent bodies of
which wines and liquors are composed.

The result of these cxperiments show that, with
the exception of the flavoring principle, the component
parts are ncarly, if not quite, identical, and cousist of
aleohol, water, sugar, tannin, tartaric acid, acetic acid,
Tusel oil, glycerine, ammonia and a volatile ether.

When these ingredients are reunited, in the same
praportion as they existed before heing separated, it
will be [ound that instead of a reproduction of the
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wine or liquor ag it was before undergoing the analy-
tical operation, a disagreeable repugnans, unpalatable
mixture will be the result.

This proves thut chemical bodies after having been
once set free can not e successfully yennited. Cer-
tair changes take place at each sncessive operation,
not in the separafing of the component hodies but in
their reuniting. No two liyuids ean be mixed withous
creating more or less friction. Friction generates
heat ; heat expands and separates tho particles.
These particles lose their identity in unifing with
others and thns form new compounds, as will bo seen
under the head of Aleokol Refining.

PERCENTAGE OF ALCOHOL IN WINES AND
LIQUORE.

It has been found by distillation that wines and
liquors ¢ontain aleohol in the following proportion,
which howcver, is subject to variation, especially in
wines, soms vintages being richer in saccharine sub-
stance than others, thereby producing more aleohol.

100 gal. T'rench brandy contain 53 gal. Aleohol.
100 ¢ Jamaics rum i 53 ¢ o
100 “ ITolland gin s 55 0« “
100 * Scotch whiskey “  h3 v o
100« Trish whiskey “ 52« “
100 “ American whigkey s 46 “
100 ¢ Port wiue “ 20 “
100 ¢ Claret wine “ 17« “

13 16 i 111
i 11 ] £

100 * Burgundy port
100 “ Gooseberry wine
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100 gal. Rhine wine confain 12 gal Alechol.
100 « Cider g 9 « ¢
100 White wine {Barrac) *“ 10 = «
100 © Porter “ 70 «
100 ¢ Ale {oid) “ 7o« “
100« Ale (new) “ 4 = “
100 * Lager beer “ 3 « “

One brand, only, of each of these wines and liquors
was experimented upon. Bome brewers produce
wach stronger ales and beer than cthers.

The same may he said of distillers. IRochelle
brandies are generally higher in proof than those of
cognac, while American whiskeys arc supposed to be
10 proof.  Cider is also variable owing to the
quality of the fruit, as well as the manner of pro-
duetion.

ININTS FOR COMPOUNDERS,

In compounding wines, liquors or bitters, there
are many obstueles which present themseclves.

The spirits may be but poorly rectified, in which
cage no satisfactorv result can be obtained.

Lf the oils, acids or alkalies, are not properly dis-
solved they will fail to unite, and in many instances
counteract or neutralize fhe effects of each other
When tinctures are employed in improper propot-
tions, they actin nearly the same mannor.

TO REMOVE A BAD TASTE,

If a bad taste has heen imparted to whiskey
thvough the indiseriminate use of essential oils or
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tinctures, it can be partially if not wholly removed
by adding to overy forty gallons of the ligquor one
pound of dried apples and half a pound of dried
peaches.

Cut them up fine and allow them to steep in the
liquor ten days; then filter the liquor. A bad taste
is removed from brandy by treating it in the same
manner, using one pound of ordinary raisins and Lalf
a pound Malaga raising, instead of the apples and
peaches.

FLAVORINGS FOR COMPOUNDED LIQUORS.
FOL BRANDY.
A quarter of an ounce of oil of cognac dissolved in

sixteen ounces 95 per cent. aleohol will Havor forty
gallons of pure spirits.

FOR GIN.

A half of an cunce of oil of juniper berries will
flavor forty gallons of spirits.

FOR FRUITY FLAVOR,

Five pounds of prunes, bruised in & mortar with
five pounda of raisins, and steeped eight days in five
gallons of spirits, will impart a fruity flaver to two
hundred gallens of liguor.

FOK AN ASTRINGENT FLAVOR.

Five pounds of black tea boiled thirty minutes in
six gallons of water, then pressed to extract the sub-
stance and mized with five gallons of proof spirits,
will supply an astringent for five barrcls of liquor.
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FOR AN ARTIFICIAL BEAD.

Hweet oil and sulphuric acid both produnee a ficti-
tious bead on liquor.

FOL, THE BED-BUG TLAYVOR.

What is called the bed-bung flavor is produced by a
few drops of strong ammeonia in a bairel of liquor.

SIMPLE FLAVORTNGS.

Compounders usually make use of the following
ingredients when an acidity is required : Cream of
tartar, acetic acid, acetic ether, tartaric acid, eitric
acid, ete, wherc in fact a small portion of strong
vinegar would answer the same purpose.

Tannin, catechu, and kino are employed to impart
an astringent, where hblack fea answers a better
purpose.

If liquors require swaetening use plain white syrup.

If they require eoloring use burnt sugar, whieh is
called “ caramel™ by the French ; and ¢ coloring” by
lignor dealers.

0Oil of neroli, anise oil, orris-root, ambergris, musk,
civit and vanilla boans, arc frequently employed for
flavoring liguors. These as well 2s many other ingre-
dients nsed are of no use whatever in compoennding
liquors. The flavorings which have been given under
tlieir respective headings will be found guite as good,
and sometimes far superior.
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FORMATION OF ALCOHOL.

The formation of alcohol is a subject which has re-
ceived the utmost consideration. Carcful and diligent
regearch as well as practical experience teaches us
that this substance does not exist in plants. 1t is not
formed in the air. Neither is it an artificial product.

Upon farther investigation we find that it is a
chemical compound, the result of putrefaction.

Aleohol constitntes the intoxicating portion of
wines, beer and liquors. :

These liquors all undergo the process of fermen-
tation; this destructive action decomposes the sugar
which is contained in the solution, and as the com-
ponent particles become disunited, aleohol is formed.,
Of this we have abundant proof as will be shown in
the suceseding remarks,

As aleohol owes its origin to sugar, the latter, or a
large portion of it, is ulso a chemical produet. Grape
sugar is formed by the action of the elements, princi-
pally from the starch contained in the grain. This
chemical trangformation is the first which takes place
when the seed beging to sprout, and is called
germination,

This is explained in the following manner: It ig
well known that the germ of every seed is surrounded
by a mass of starchy matter to protect and preserve it,

If however this seed becomes damp, and the tem-
perature ig favorable, it absorbs water and oxygen
from the air; this produces heat, which causes
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carbonic acid to be thrown off. The starchy matter
undergoes a chiange and forms a new substance called
digstase. This new substance is capable of exeiting
fermentation.

Germination is produced on a large scale by the
process of malting.

CONVERSION OF STARCIH INTO GRAPE SUGAR.

Starch as it exists in plants iz not soluble in eold
watcr until it iz acted upon by the power of heat.

If a quantity of starch from plants or sesds be
placed in an oven heated to a tomperature of 300 de-
grees Fahrenheit, it becomes soluble in water and
chunges into gum, This gum, when boiled in a weak
solution of sulphurie acid, becomes a Hmpid Auid
called dextrive.

When the boiling is continued a few hours, the acid
is removed by ncutralizing with chalk, the liouid is
filtered and evaporated, and it will be found {hat a
mass of solid grape sugar will remain, which will ex-
ceed in weight the starch from which it was produced.

This operation then has produced the same resnlt
as germination or malting, in converting starch into
sugar.

CONVERSICN OF SUGAR INTO AT.COHOL,

The second chemiral action is the transformation of
the sugar into aleohol, which is known as fermenta-
tion, and consists of three continuous actions.

The first is the vinous, the second, the acetic, and
third and last, putrefaction.
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The vinous fermentation decomposes the sugar
and aleohol is formed ; it then stops, and the alcoholie
portion is extracted. 1f this is not doze, fermenta-
tion commences again,

This second fermentation destroys the aleohol, sud
vinegar is formed.

If the operation is allowed to econtinue, the vinegar
is alzo destroyed by putrefaction.

This illustrates the difference in products resulting
from the transformation and decomposition of the
same substance. First, germination or malting
destroys the starch contained in the grain and pro-
ducos grape sugar; this in turn decomposes and
forms carbonic acid and aleohol.

The alcohol, that is to say the hydrogen which it
contains, unites with the oxygen of the air, the aleohol
is lost and a substance called cldeliyde is formed.
This in turn is changed inte acetic acid, diluted with
water. This solution is vinegar.

1t may be veadily understood that aleohol when
formed and obtained by distillation is heavily charged
with impurities. While the sugar is nndergoing the
process of decomposition, & portion of it forms a fatty
substance, while another portion is transformed into
a gaseous body ealled ether.

The fatty part is known as fusel oil ; the ether is
due to the part of the sugar which, after having
passed through the vinous fermentation, has con-
tinned on its destructive course until reaching the
stage where putrefaction sets in, and the substance,
being decomposed, reverts back to the elements.

These impurities being lighter than water vaporise
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with the aleohol aud pass over with it ; the oil and a
portion of the ether are condensed in the worm,
while the lighter body, which is known by its
offensive odor, being set {ree, escapes in tho air
This acconnts for the harshness of all newly distilled
liquors,

It is from this oil and ether that they obtain their
respective flavors. This harshness wears off in
eourse of time ; the oil becomes purified and partly
abgorbed in the wood, while the ether escapes
through its pores.

When new whiskey or high wines are intended for
the manufacture of fine aleohol suitable for com-
pounding spirituous liguors or wines, these im-
purities must be removed, which is done by another
process, called rectifving or leaching. (See Teach-
mg] Thete is alse another method employed which
is called refining with chemicals. (See dloohol Ee-
Jindng )

ALCOIIOL WITHOUT DISTILLATION.

.It has been stated that alcohol is obtained only by
distillation. This is true as far as the praetical

method is concerned ; nevertheless, to prove beyond
a doubt that aleohol exists in wine or beer befora
distillation, and is not formed but only eliminated,
during the latter process ; and furthermore that it is
not contained in unfermented wine or beer; but is
the direct produect of fermentation, the following es-
periment will furnish convineing proof.
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Take a small quantity of wine, cider, or beer, being
satistied that no spiri's of any kind have been mixed
with it ; pour this liquor into a glass tube, say a Lalf
an inch in diameter, and two feet long; fill this half
full of the liquor; then drop into this tube small
pieces of carbonate of potash, (this must be perfectly
dry), the earbonate will soak up all the water ; con-
tinue this by degrees, and when the water is all taken
up, the pure aleohol will gradually rise to the surlace,
and stand in a distinet stratum over the other con-
tents.

This method is very frequently adopted for testing
the alcoholic strength of wines, eider, beer or ales.

When it is necessary to know the exact quantity
contained in any liquor, a graduated tnbe is used for
the purposc.

The tube is somewhat similar to that of & ther-
mometer, only a good deal larger; the length of the
tube is divided into one Lundved equal paris; this is
done on a strip of white paper which is pasted on the
ontside of the tube. Dy this means the oxact quantity
or percentage of alecohol contained in any liguer can
be ascertained.

ABSOLUTE ALCOHOL.

In the preceding part of this work it has been ex-
plained how alechol is abtained from sugar; how it
is formed ; how it is separated from the wine or beer,
how purified, ete. This purification is practically
speaking an incomplete distillation ; or if the distil-
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lation be complete, the condensation is incomplete,
since il is well known that aleohol vaporises easier
than water, and its vapor ismore difficult to condense
than steam, and yet, all the water can not be separated
from the spirits. Iu this manner, the aleohol retains
a portion of water so firmly that it can neither be
withdrawn from it by distillation, nor by cooling.

Inorder to procure it absolutely unhydrous, a body
must be presented to it which has a greater affinity
for water than the aleohol itself.

When such a body is presenled it fixes upon the
water so firmly that it cannof evaporatc with the
aleohol at the boiling point of the Jatter,

When it iz desirable to obtain aleokol in such a
shape, quick lime is nsed for the purpose. An ordi-
nary glass retort with one ounce of quick lime, broken
in small pieces, aud one ounce of strong alcohol
poured over it as soon ag it is placed in the retort, is
all that is required.

As soon as the lwo ingredients are placed in the
glass retort, it is connceted with the receiver, and is
allowed to remain twenty-four hours.

During this time the lime gradually combines with
the water, which the aleohol may coutain ; this slacks
the lime, and in doing so, loscs its own identity,
wherveby the alechol is left free, and can be distilled
off by applying a gentle heat. This should be done
by placing the receiver over a water-bath. The dis-
tillate will be found to be Absolute Aleohol.
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ALCOHOLIC ETHER.

During the process of distilling high wines for the
production of alcohol, the first body that comes over
and passes through the worm is a gas or what may
be properly called a stench. Its odor is remarkably
offensive to the eycs and lungs. This gas instead of
condensing escapes iu the air.

It originates during the process of fermentation.

When the yeast, introduced in the unfermented
liquor in order to induee fermentation, has passed
the vinous action, it enters the acetic; and while the
sugar is being converted into alcohol the yeast
having passed both vinous and acetic stuges, enters
into the last destructive action (putrefaction}, and by
tlie time alcoliol is formed, is totally decomposed.
The volatile portion of this putrefied body being
lighter than aleohol, expands when heat is applied,
and is foreed ovor by the aleoholie vapors.

FUSEL OIL.

Fusel oil is formed during the process of fermenta-
tion. Tt is the fatty portion of the grain. It forms
an imperfect combination with other bodies, such as
acids, cther, ete.

The peeuliar flavors of all whiskeys are due to {he
presence of this oil. When extracted from the liquor,
and purified, it forms the basis of other flavors such
us apple oil, pear oil, ete.
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MANUFACTURE OF VINEGAR.

Vinegar is a solution of water aud acctic acid. This
substance, like alcoholie spirits, is subject to im-
purities. As aleohol owes its origin to tho decom-
position of sugar, vinegar in like manner is ob-
tained through the destruetion of aleohol.

There arc several metheds by which vinegar is
produced. There is however but omne prineiple,
which is the action of the air upoen aleoholic sub-
stances,

When vinegar is made from wine, beer, or cider,
the liquor is exposed to the air. The action of the
elements produce a slow fermentation ; this formen-
tation decomposes the aleoholic portion of the liquor,
wine, or beer, and acetic acid is formed.

When refuse vegetable matter is employed (as
farmers often do), it is put into a barrcl or hogshead,
with cighteen or twenty times ils bulk of water. The
saccharine matter whicll it contains soon ferments
a{Jd is converted into aleohol, and from aleshol into
vinegar.

When, as is often the case, there is not a sufficient
quantity of saecharine matter prasent, instead of
fermenting, the whole mass turns to putrefaction.

The great bulk of vinegar which is employed in
pickle and proserve establishments, is made from new
whiskey, or high wines. The apparatus used for this
purpose ig called a ¢ generator,” and is constructed
and operated in the following manncr.
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VINEGAR GENERATOR.

This consists of a fub, which may be large orsmall,
built for the purpose. Say ten feet high, by fonr
feet wide. It should be made of beach, maple, or
ash wood. The tub, A, Diagram No. 13, stands on
end, on o scaffold two feet from the floon

Tnstead of the upper head, B, being placed at the
top, it is fitted two feet below the upper end of the
staves.

This head, or shelf as it may be called, is por-
forated with small Lioles, four inches apart.  In these
holes are placed straws or pack cord. Befween these
small holes there must e a number of half-inch
Loles into which glass tubes, C, are inserted. These
tubes project upwards to near the top of the staves.

The sides of the tub from the shelf down to within
two feet of the hottom is also perforated with
numerous large lioles, This tub is nearly filled with
beach shavings which have previonsly been saturated
with strong vinegar. The generator is now ready for
use.

CONVERTING ALCOHOL TO VINEGAR.

To perform this eperation, wine, beer, ale, porter,
cider, whiskey, or aleohol may be employed.

When the two latter are used they must first be
reduced to the consisteney of wine or cider.

The snbstance to be converted into vinegar is
poured in at the top of the tub lo within one inch of
the upper ends of the glass tubes, and as if filters
through the shell it is replaced by fresh liguor.

VINEGARD GENERATOR.

29
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As the liguor filters through or between the straws
or pack cord, it diffuses itself over the ghavings, and
forms a very thin liguid layer which preseuts to the
air a surface many thousand times more extensive
than was produced by any former method.

Tt is erronsous to suppose, as some do, that the
shavings have anything to do with the formation of
vinegar, except in supplying the necessary surface.

The object ol perforating the tub on all sides is to
securs a free circulation of air. This is indispensable.
As the cold air enters through the holes in the sides
of the tub it comoes in contact with the alcohol which
is diffused over the shavings. The alechol absorbs
a portion of the oxygen in fhe air; this generates
heat, or slow combustion. The temperature within
the tub thereforo risss, the air becomes warmer and
eonsequently lighter, which causes it to ascend and
sacape through the glass tubes.  As it escapes, the
cold air rushes in and thus the interior of the tub is
continually supplied with fresh air.

In this process of mannfacturing vinegar it 1s
necessary before commencing the - operation to
gaturate the interior of the tub as well as the shavings
with strong vinegar and also to mix a little with the
material to be employed.

VINEGAR BY TTIE QUICK METTIOD.

For this purpose an ordinary still is employed.
The grain is mashed and fermented in the same man-
ner as for the production of whiskey. It is then run
into the still, '
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As the vapors arise, instead of being conducted to
the worm, and there condensed into liquid, they pass
directly through a number of tubs filled with beach
shavings, These tubs are so arranged that the first
emptics into the second, the second into the third und
so on and finally comes out of the last one very strong
vinegar.

The foregoing methods are intended for manufactur-
ing purposes; vinegur intended for family, or hotel
use is prepared in & different manner.  Some choice
vinegars arc obtained by artificial flavoring, as is the
case with what is called French vinegar.

FRENCH VINEGAR.

This is prepared in the following manner :
Take 1 ounce long pepper.
1 ounca ginger,
1 ounce pyrethra.

Bruise these, and put them into a saucepan over a
ra;ther brisk fire. Add one and a half gallon of white
wine.

When it comes to a boil, remove it from the fire ;
transfer it to a porcelain vessel, and Iet it stand in
the sun, or over an oven, in fact, any warm placs will
answer.

Ag 1t cools, add more wine heated as before, about
three quarts at a time ; transfer this into a wooden
keg ; place the keg in a warm plaes, and as the liquor
cools add more warm wine, three quarts at a fime,
until it amounts to ten gallons, then add to this three
quarts of strong vinegar.
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FRENCH VINEGAR POWDER.

For the use of travelers, tourists and explarers,
who find it diflicult in many countries to proeure good
vinegar, a powder is prepared in the following
mauner:

Wash half a pound of white tartar with warm
water, then dry it thoroughly. Pulverize it as fine
as possible. Soak the powder in good sharp vinegar
and dry it again. Repeat this ten or twelve times.
The drying process can be accomplished either in the
sun or an open ovem.

By this method a thoroughly impregnated vinegar
powder is produced, so powerful that a few grains
will convert water into vinegar in u moment.

The explanation of this process is that water evap-
orates much more readily than acelic acid.

By soaking the powder in vinegar and drying, the
water evaporates and leaves the acid behind ; this
comhines with the solid matter and becomes fixed.
When the soaking is repeated, and again dried, more
acetic acid is retained by the tuxtar. It will be readily
understood therefore that tho oftener tho operation
ig repeated the stronger will be the powders.

DISTILLING VINEGAR.

Vinegar is sometimes distilled in order to
strengthen it. Tlis operation is the opposite of dis-
tilling liquors. Water is more volatile than acelic
acid, and as the water evaporates by distillation the
vinegar becomes stronger and is withdrawn from the
bottom of the still ricker in proportion fo the amount
of water extracted.
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TIIE CONTINTOUS RECTIFIER.

This is a compuratively new French inveniion. It
was first introduced, and is now in use at La Maison
(‘aille, Paris, France, which is no doubt the most
oxtensive rectifying works in that couuntry, if not in
the world.

This new system is so different from the American
ag well as the Knglish methods, that it is with a
somewhat reluctant feeling that T uow for the first
time attempt a comprehensible elucidation of this
complicated French method for the production of fine
deodorised alecohol. My reluctance is owing to the
fact that my practical experience in the woi'king of
the apparatus has been rather limited ; not sufficient
in fact to warrant me in passing upon its merits, or
imperfections.

This new system, it is claimed, possesses the
following advantages :

Fizsr: Economy in time and [uel.

. Srcowp : The double action by which fine aleohol
is distilled in one part of the apparatus at the same
tine that the feints. or low wines, are being distilled
off in the other part. ’

Tuirp : Tn keeping the aleohol column sweet and
clean by excluding low wines from its chambers.

I‘:OURT]—T : The system of employing three-way cocks
which act simultancously by closing one outlet and
opening auother.

1rra: By utilizing the exhaust stoum from one
still to run off the low wines and feints in another,
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CONSTRUCTION OF CONTINUOUS RECTIFIER.

Two boiling kettles or stills (A and AA, Diagram
No. 16) built in the usual manner, are placed on a
brieck or stone floor, six feet apart. A stoub platiorm
is built in the vear of this intervening space upon
which rests the column B, and an appropriate
seaffolding to support the colonette €. The column
is sixteen feet in height by forty-two inches in
diameter, and is composed of eight sections, each
gection forming two chambers. The colonette is nine
feet in height, by twenty-four inches broad, and is
composed of six or eight chambers, each chamber
forming one section.

Each of these sections is formed into a cylinder,
with an out-turned rim extending two and a half
inches, by which the different sections are secured
when in position.

Each of the large scctions contains a perforated
copper plate, (N, Diagram No. 14} which is both
rivetted and soldered in the centre of each, giving it
the appearance of a huge strainer.

These plates are perforated with quarter inch
holes, one and a half inch apart. The holes are
punched in with an ordinary hand punch on a block
of wood ; when the plates are hammered after punch-
ing, it leaves the holes three-sixteenths of an inch
which is the proper size.

When the eight large cylinders are thus prepared,
a bottom plate (F, Diagram No. 14), is riveted to one
of them, and a doma covering is riveted to another.
These two form the top and bottom of the column.

CHE, FRENCH COLUMN AND COLONETTE. 1045
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Seven plates are thon prepared which extend to the
outer ¢dge of the out-turned rims of the cylinders.
These are also perforated in the same manner as the
centre plates.

A five-inch copper pipe, D, is then inserted throngh
the side of the cylinder containing the bottom plate.
This pipe is bent downward and extends to within
four inches of the bottom plate. A one-and-a-half-
inch pipe E extends (six inches ontward) from the
side of the eylinder on a level with the bottom, both
pipes being fitted with a brass collar-flange.

The column is then set up as follows: The section
which is fitted with a bottom is placed on the plat-
form with one of its two pipe connections facing each
of tho two stills; a loose perforated plate is placed
over ib, then an open section, and another loose per-
forated plate.

This is continued up to tho last open section, the
loose plate in this case being different from the rest.
A copper basin, C, is soldered on to this plate mid-
way between the outer edge and the centre.

This basin is six inches broad by six inches in
height. A pipe, B, of one and a half inches diameter
is passed through the side of the topmost section,
one inch below its centre plate. This pipe is bent
downward in such a manner that when the upper
section is put in place, the pipe will reach to within
one and a half inches of the basin, This is termed a
“plunger.”

The top, or demed section being in place, the colo-
nette is built up in the same manner, and clamps
adjusted.  (The clamps arc deseribed further on.)
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The pipe eounections are then adjusted. Two largoe
three-way cocks {D, and DD, Diagram No. 16) arse
placed, oz over the centre of each still ; these two
cocks are eonnected by means of o five-inch copper
pipe, I, with a T jeint, V, in the centre by which they
both connect with the eolumn, B,

From the opposite outlet of each cock another five-
inch pipe (H, and, HH, respectively) connects the two
to the hottom of the colonette, . It will be seen that
by opening these cocks on to the colnmn it closcs
them on the colonette and by reversing the action
they open on to the colonettc and closc on the columnn,

The roturn pipes from the column are connected
by means of another three-way eock, d.

A one-and-a-half-inch pipe, W, leads {rom the
bottom of the eolumn to the centre of the intervening
space between the two stills, and is connected to the
three way cock, & From this cock two pipes, J, J,
diverge in opposite dircetions, and pass through the
breast of each still, and are earried to within two
inches of the surface of the steam coil which covers
the bottown of tho stills.

A one-inch three way cock, Y, serves to connect the
colonette to the stills in like manner. Tu this instance
the cock is adjusted to the botiom ol the colonette,
from which the two pipes, K, K, diverge, and are
carried to, and throngh the breast of the two stills, to
near the bottom,

These return pipes serve to convoy the condensed
lignid, as i accumulates, back into the stills,

The steam fitting comes next. As a general rale,
the steam boiler is pluced in some ountbuilding, or in
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the cellar. A precaution which is intended to pre-
vent the aleoholie vapors from coming in contact
with the flames of the fire, when the furnace doors
arc open.

The steam for heating the stills is conveyed from
the steam boiler, throngh a two-inch pipe, E, to a
point dircetly over the nearest still, where 1t diverges
into two one-inch pipes, through which it is snpplied
to the stills; a steam globe valve, 6 and 7, being
placed one on cach still for the purpose of re-gulabing
the steam pressure, when the stills are in operation.
These valves connect in the interior of each still with
a one-inch copper pipe that Jeads to a coil of pipe
of like dimensions, called the steam eoil. This coil
covers the whole surface of the hottom of each still,
The inlet for the stcam is at the centre of the coil,
while the outlet is nmear the outer edge and passes
through it twelve inches above the bottom of the
gtill. Tt will be seen that by means of these valves,
the steam can be supplicd to one, or both, stillsat the
game time, or shut off, as mmay snit the convenience
of the operator. The exhaust pipes in this system
demand special attention. Irem pipe econnections are
made te the ontlet of ench eoil.  This piping. F, F, is
carried upward to the height of the hreast of the stills,
where each pipe crosses over to the still opposite,
passing through the breast, or surface, and conuceting
in the interior with the eoil, at or uear the place
where the steam pipe connection is made. It will be
abserved by referring to the cut, that the exhaust
piping is supplied with four one-inch globe valves,
marked respectively, 1, 2, 3, 4 By closging 1 and 5,
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and opening 2 and 4, the exhaust passes off into a
tub known as the exhaust tub, the contents of which
serve fo feed the steam boiler. By cdlosing 1, 2 and
3, the exhaust passes from still, A, into and through
the enil of still, AA, and escapes through 4. This will
be mote fully explained hereafter.

The dome of the column is connceted with the
goose, L, and the goose, L, with the worm, M, in the
same manner as the American column, which has
been fully described in a preceding part of this book.

The colonette however differs in its connections.
Instead of a goose and worm, it connects from its
dome to what the Fronch term, Le petif condenseur,
which acts in the double ecapacity of googe and worm.

A special deseription of which will be found under
the lead of ““French Condenser.”

THE CLAMDS.

Vers
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French- distillers and rectifiers when conatructing
a column, or other works of that deseription, instead
of employing large flat iron rings, together with screw
bolts, in order to secure the different sections one
over the other, use what are called Clamps (see cut).
These possess a great advantage over the iran flange
system. "The time required in building np the column
is lessened by more than half. In case of aleak, a
light tap with a hammer on the two or three clamps
where it oceurs will stop it at once.

These clamps are forged by hand of what is knowr
ag horge-shos iron.

DESCRIPTION OF DIAGRAM NO. 16,

A. AA Two ordinary still kettles.
. French column.
. Colonette.
D. DD. d. Three three-way cocks,

B, Steam feed pipe,
Exhanst steam pipes.
Try cock, or side cock.
. Two vapor pipes to colonette.
Muin connecting pipe for vapors.
Two return pipes from column.
Twa return pipes from colonetfe.
. Goose tub,
. Worm tub.
Condenser tub,
Two discharge cocks.
Return pipe from goose to column.
Ailr chamber.
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. Return pipe from condenser fo colonette.
Safety cock at foot of air chamber.
Connection between upper and lower
condensers.

. Four globe exhaust valves.

5. Two screw caps nsed when charging stills.
. Two steam globe valves.

. Two pipes leading to exhaust tub.
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TGO OPRERATRE THE CONTINTOUS RECTIFIER.

Fill the still, A, with the liguor which is to be con-
verted into aleohol, until it commences to trickle rom
the side cock, (.

Close the eock, and remove the charge hose, screw
on the charge cap, 5.

Turn on the steam gradnally at 8. Close exhaust
valves, 1, 2 and 3. Open 4.

Open valve, D, on ta the colonette, C.

Open valve, DD, on to the column, B. This puts
the apparatus in the first running order.

As soon as the liguor becomes heafed to the hoil-
ing point of aleohol, the vapor rises and will pass
through the colonette in about fifteen minutes.
When this vapor reaches the condenser it is checked,
condensed, and returned to the colonette, this con-
tinues an hour or morc, when the liguor begins to
flow from the outlet of the condenser.

As soon as this oconrs, the water mnst be turned
on at the Lottom of the condenser tub,  This must

be done very gradually and regulated according to
the run of the lignor. Should the volume of water
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be execssive, it will prevent the flow of the liquor. If
it should be insutficient, the liquor will run al a fem-
perature of 90 or 100 degrees instead of 60 which is
the proper temperature.

When the cold water has Leen so regualatod that
the proper temperature is attained, allow the low
wines, together with the ether and other foul odors
to run off into the low wine tuls. ’

When the liguor begins to run sweet close cock, D,
from the coloncite. This opens it on to the column.

Open return cock, d, en to pipe J, which leads
through the surface of the still, A, to near its Lottom.
In the course of sbout two hours, the alecoholic
vapors will puss through the colummn, the goose, and
enter the worm, which condenses them into liguid,
and 75 per cent. aleohol will flow from the ocutlet at
the rale of 120 gallons per hour.

As soon ss the flow of alcohol commences the
water which Is used for cooling, must he regulated.
That which enters the worm tub serves to reduee the
vapors to liquid. The water which enters the goose
tul regulates the alcoholic strength of the liguor.
_While this charge is running off, the other still, AA,
18 charged, in the same manner as tho first. When
this is done, the side cock, (&, clused, and the scrow
eap, &, adjusted.

Change the exhaust valves as follows: Close 2,
open 3 and 4. This will conduet the exhaust stesm
through the eoil of still, AA, and will escape through
valve 4, into the exhaust {ub. ’

It will be found that by the time the Ligh proof
alcolol is run off, through the column, and indicates
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an inerease in temperature, that the liquor in the
second etill has run off its Jow wines through the
colonette.

At this point two persons are requisite to make the
change, one is stationed ab three way cock, I}, and
the other at DD. These two cocks are reversed
simultanecusly. This action turns the first still, 4,
on to the colonette, and the second on to the column.
The cocks on the return pipes being changed in like
manner.

The exhaust valves, us well as those which supply
the steam, are then changed.

6 is closed, 7 is opened. 8 and 4 are closed, and 1
and 2 opencd.

Then the remains of the first charge is run off as
low wines throuph the eolonette, by the heating power
which is supplied by the exhansted steam.

When this is accomplished and no more aleoholie
gubstance remains in the first still, 4, open side cock,
G+, open valve, 4, close 1, 2 and 3. Open discharge
cock, O, and allow the dregs to run off.

Roemove the serew eap, and charge the still anew.

By this means the fiue aleohol flows continually
day after day without cessation.

It may be remarked that the first passage of the
low wines through the colonette and eondenser causes
a delay of about one hour, and that of the aleohol,
another delay of two or more hours. The cause of
this is due to the fact that the water in the condenser
and goose tubs was cold, and had to be heated by the
ascending vapors, to the boiling point of aleobol.
‘When once the water Las boen heated and is main-

THE CONTINUOUS RECTIFIER. 115

tained at the proper temperature this diflienlty is
overcome and the procass thereafter continues as long
as the two stills arc kept In alternate operation.

THE FREKCTT CONDENSER.

The construction of this device may be explained
as follows:

Two copper cylinders are formed in such a manner
that when placed oue inside of anather there shall be
a space of one inch between the {wo, through which
the vapars pass.

Two copper eylinders (See 1, Diagram No. 17), each
five fect in length by four feet in breadth with ends
contracted four inches eylindrically, and five inches
lovgitudinally (each end), forming the shape of the
mouth and neck of a fruit jar. Then a perfectly flat
xim, extending from the inner portion of cach neck,
s8ix inches outwards, is firmly soldered to each end of
both cylinders. )

These two being ready, two other cylinders 2 and 3
are formed of a uniform diameter. They are cach
five feet in length by fifty inches in breadth. To one
of these, 2, is adjusted a four-inch copper pipe, C

E

one inch below the upper edge of the cylinder, as it
stands on end, and another, D, five inches above the
?ther end, on the reverse side. A one-and-a-half-
1:nc.h pipe, G, is adjnsted at the extreme end of the
eylinder on a line with the first fonr-inch pipe. All
of these pipes are made to project twelve inches out-
wards. This cylinder is placed on the outside of one
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of the contracted omnes, 1, and is firmly soldered at
botlt ends, to the extending rims of the inner one.

This then is known as the upper section of the
condenser.

The lower section, {Sec Fig. 3, Diagram No. 17) is
formed in like manner, with the exception of the
second four-inch pipe, I, which is placed onc inch
below the npper edge of the eylinder.

Four stout galvanized iron legs, twelve inches in
lengtl;, are then soldered to the hottom of each
scelion, which are, when in this shape, known as
double drums.

The npper section is then placed over the lower
one, and the legs soldered to its surface, at the outer
edge. (Bee Diagram No. 18} In placing these two
sectiors the four-inch pipe which is placed five
inches above the hottom of the upper section must
be in a diagonal line, over the corresponding pipe
whiclh projects from the upper side of the lower
section. 'These two pipes, one of which is the outlet
of the upper drmm, and the other the inlet of the
lower one, are then connected by a four-inch pipe, L,
(see Dingram No. 18) bent in a semi-circular lorm,
with a vreuum chamber, B, in the centre, to which is
attached a one-inch safety cock, F.

This eonstitutes the condenser. It is then placed
In a tub built for the purpose; the legs, J,J, J, upon
which it reats, are bolted to the hottom of the tub,
and the upper surface is gsecured by means of iron
straps which are goldered to the drum, and serewed
to the sides of the tub. The pipe conmections are
made after it is placed in the tub.
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A circular ivon plate is placed over the centre of
the bottom of the tub, where tho water is let in, in
order to force the water to spread as it enters.

When this condenser is connected to the colonetts
and the vapors enter the upper section, the rotundity
of the inner cylinder causes a diversion in three
directions. There being but cne ineh space between
the two cylinders, the action of the cold water on
both sides causes a rapid condensation of the vapors,
which are retirned to the eolenette in a liquid form.

This continues until the water in the npper portion
of the tulr beeomes heated up to the boiling point of
alechol. At this paint the more volatile portion of
the vapors pass throngh the outlet of the upper
section into the inlet of the lower section and are

there condensed into spirits, called low wines, or
feints.

EXPLANATION OF DIAGRAM No. 18.

A, B. Two double eylinders.

C. Inlet.

D. Connecting pipe from upper to lower section.

E. Air chamber {or vacuum).

F. Cock used when necessary to relisve section
A, when running foul.

G. Return pipe to convey the condensed liquid

back to the colonstie.

H. Ontlet for aleoholic liquors.

L Bupports between upper and lower sections.

»d. Three legs upon which the structure rests
inside the tub.
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THE ACTION OF THE COLUMN.

Tt has been explained iu describing the American
column, that the cause of the purification of alcoholic
vapors within the column was dus to {heir pussage
through the water, or condensed liquid, at the bottom
of each successive chamber. 'Ihe prescnt system
differs in as much that the action is reversed and the
condensed liguid is made to pass through the
ascending vapors in the form of rain drops as will be
clearly demonstrated.

When the slcoholic vapors pass from the still and
enter the lower chamber of the column, they spread
and are carried through the perforated plates of ihe
various scetions and escape, through the pipe on the
dome, into the goose.

The cold water in the goose tub canses the vapors
to condensc. This condensed liquor is econveyed
from the lower eurves of the poose, through the
return pipe, P, (Diagram No. 16) into the upper
portion of the column, and is discharged into the
basin, C, (Diagram No. 14) which is placed on the
surface of the perforated plate. As this basin over-
flows, the liquid spreads over this plate, being pre-
vented from passing through the perforations by the
force of the rising vapors. This continues only until
the bulk of the liquid has increased to the cxtent that
its weight equals the pressure of the rising vapors.

Here the purifying operation commences, both
forces being equalized, the heaviest portion of the
liquid as it drops through the perforations falls on
the surface of the plate below.
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Its lighter substance heing again vaporized,
asceuds with the lightest portion of the rising vapors,

By this means, of one foree acting against the other,
and with a well regulated steam pressure, the lignid
on each plate will attain a uniform depth, of about
two inches at the upper scction, and gradually in-
creasing on the lower plates up to four inches near
the bottom, This however is only temporary. While
this dripping, condensing, and re-evaporating is pro-
gressing, the water in the poose tub becomes heated ;
its condensing power is gradually decreased, and ths
accumulation of liguid on the upper plates of the
colnmn diminishes. This js succeeded by o pro-
portionate decrease on the underlying plates, down to
the bottom of the colnmn,

By this time the vapors course their way through
the multitudinous bends of the goose and coter the
worm, where they are liquidified into aleohol.  As
soon as the aleohel commences to flow, a stream of
cold water is allowed to enter the worm tub, from the
centre of its bottow.

This stream is soregulated as to ensure the proper
condensation of the alecholic vapors, which should
flow at 60 degrees temperature.

Water is then Iet in to the goose tub. This must be
done with the utmost precaution ; should the flow
of water be excessive the aleoholic vapors will con-
dense in the goose, and be returned to the column,
thereby cansing a cessation of the flow of alecohol;
should the water be inadequate, the vapors will rish
through the goose in the same state as they emerge
from the eolumn, This increased pressure forces the
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contents into the worm, completely filling the ontlet.
'The great condensing power of the worm continues
to act causing a vacuity between the outlet and the
goose connection, the temperature of the running
liquor increases rapidly, while the aleoholic strength
diminishes. Ii this continues, tho apparatus runs
foul, and if not relieved in a short time, the bottom
of the still is blown out, or the eolumn bursts. This
will serve to illustrate the cause of, and the manner
of obviating, this calamity. Should this occur at any
time, or while running any kind of a distilling
apparatus, there is but one remedy :(—8hut off both
steam and water, until the apparatus has regained
its normal condition.

The colonette acts in precisely the same manner ag
the column. Tts annexed condenser, howevor, differs
from the goose and worm.

As the vapors from the colonctie enter the upper
portion of the condenser, the space between the two
eylinders being but one inch, and the condenser being
immersed in cold water,—the condensation is much
motre rapid than that produced by the goose or worm.
The condensed liquor drops to the bottom of the
upper section and is returned to the colonette, whils
the more volalile vapors pass through pipe D, (Dia-
gram No, 18) to the lower section, and are condensed
into low wines.

These two double cylinders, which constitute the
condenser, are usually placed in one tub, and the
cold water introduced from the centre of the hottom,
thus the fresh water as it enters, spreads, and forces
the surfuce water as it becomes overheated, to over-

THE CONTINUOTUS DIECTIFIER. 123

flow from the side of the upper pertion of the tub,
where a tin leader iz placed for the purpoese of con-
veylug it to the exhaust tub. In some cases, however,
wherc the ceiling is not of a suflicient hoight to admit
a tub of such dimensions, the two double eylinders
are placed in scparate tubs and on two different
floors, the conneeting pipes passing throngh the
flooring,

THE EPRCUVETTE.

Old fashioned distillers receive the liquors as they
flow from the outlet, called the tail of the worm, into
what is known as the distributing box. This consists
of & common square copper box which is attached to
the side of the worm tub, at the place where the
lower portion of the worm passes through the tub.

Various pipes lead from the bottom of this box to
different receiving tnubs. The strength of the running
liquor is asecertained, by dipping it from the box,
immersing a hydrometer in it, and at the same time
plunging a thermometer in the liggor to find its tem-
perature. The adoption of the device known as the
eprouvette dispenses with this tedious method.

The eprouvette is composed of two copper pots one
inside of another. The large one, B, (Diagram No.
19) being twelve inches in height by eight inches
diameter. The inner one, A, fifteen inches in height
by six inches across. These two pots contain but
oue bottom. The inner pot has an out-tnrned lip, K,
extending half an inch and reaching around one-half
the eircumference of the rim. This double pot is
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placed in the distributing box, resting on tho centre
of its bottom.

A pipe, C, leads [rom the cutlet of the worm and
passes through the end of the Dbox near its top
and through the sides of both the outer and innor
pots near their bottom. A spout, D, is formed on the
side of the outer pot, two inches below the npper
edge, opposite the inlet pipe. A thermometer, E,
fastened on a wooded frame is suspended to the back
edge on the ingide of the inner pot, opposite the out-
turned lip. A look which is fastened to the exaet
centre of the back of this instrument and bent to fit
the edge of the pot, serves {o keep it in position. As
the liguor flows from the worm, it enters the inner
pot and overflows over ths lip K, into the outer, from
whence if is carried through the spout D, info the
distributing box H.

As soon as the lignor begins to flow, the hydro-
meter, F, is immersed in the alechol, wlere it remains
daring the run of tho whole charge. Thns indicating
the strength and temperature of the running liquor
at all times.

FACTS ABOUT ALCOHOL.

It may be interesting to some of the readers of this
baok to know that of all liquids known to seience, bo
they natural or artificial, crude or refined, dense or
rarified, aleohol (next to water) is the most wonderful,
the most perplexing, the most subtle, and yet the
most flexible, and its uses the most diversified.
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Tts scope as a useful as well as a destructive agent
appears to be unlimiled.

THE PROPERTIES OF ALCOHOL.

Aleohol is a light, transparent, calorless fluid, very
mobile, highly volatile and inflammable; when
hydrated, it burns with a pale blue and smokeless
flame ; but when anhydrous, the flame is whitish,
and doposits carbon on a cold body.

It mixes in all proportions with water, undergoing
no chemieal change, and therefore easily separated
again from water. In its mixture with water heat is
evolved and temporary expansion, but ultimate con-
densation when the normal temperature is restored ;
this condensation, however, only occurs when water is
present in certain proportions ; when itexceeds these
the mixturs undorgoes sensible expansion.

Tts mixture with water exhibits a higher specific
gravity than the mean of ifs coustituents. This, ac-
cording to Rudberg, is greatest when 53.739 volumes
of aleohol ave mixed with 49.386 volumes of water at
39 degrees Fahr., the resulting compound measuring
only 100 volumes, and having s specific gravity of
0.927.

Anhydrouns aleohol boils at 173.1 degrees Fahr.
When diluted with water, its boiling point rises in
proportion to the amount of water added.

Alcohol has never been frozen. At 166 degrees
below zero it becomes of the consistence of castor oil,
but does not solidify. Between 15 degrecs below zero
and 99 degrees above, it expands with great regularity
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at the rate of .00047 part of its volume for every de-
aren of rise in temperature. At other temperatures
its expansion is anomalous.

TESTS FOR ALCOHOL.

Pure alcohol is colorless ; is neutral to test paper;
evaporates entirely by heat, leaving no residuum; its
boiling point should never be below 170 degrees Falr.

Fusel oil, if present in aleokol, will be discovered
by the use of nitrate of silver, in the following man-
ner :—Dissolve 10 grains nitrate of silver in 1 ounce
pure distilled water. Into half a tumblerful of the
alcohol drop 25 drops of tho nitrate solution. If fusel
oil is present, a black powder will be found floating on
the surface. To make this test effectual, it may some-
times be necessary to wait some hours before exantin-
ing the result, under exposure to a strong light, in
order to discover the least traces of fusel oil.

Tts presence may also be detected by half-filling a
test tulbe with alevhol, and slowly flling up the tube
with pure concentrated sulphuric acid. Impure spirit
will become colored in proportion to the amount of
fusel oil in the aleohal.

A very effoctive test of tho strength of aleohol is
based on its strong affinity for ehloroform. By using
a graduated glass tube, a measured guantity of
chloroform is introduced, and a given guantity of
aleohol is added. When well mized together and
then left to subside, the ¢hloroform takes up the pure
aleohol, and the water, being lighter than chloroforns,
will float on the top. 1t will be understood that to
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make this test offcetual, the quantity of chloroform
must be large in comparison with the amount of the
aleohol to be tested.

For all general purposes, the specific gravity of
alechol will be a correct test of its actual strength.

THYSICATL EFFLOTS OF ALCOHOL.

That alechol is beneficial to health nnder cerfain
conditions is attested by the numercus prescriptions
whicl: contain it, in whole or in part, which are
igsucd by learned physicians both here and abroad.

The proof that it is a malignant destroyer may be
found everywhere. Not only among the poor ounteast
and habitnal inebriates who have passed the
boundary line and have become irreclaimable drunk-
ards, but among the wealthy or well-to-do denizens of
our land; and what is somewhat surprising is the
fact that many of its slaves are men of high social
and professiounl repute.

Alcohiol is a fantastical fluid replete with capricious
freaks. It is soothing, and yet exciting. It is re-
lisble when properly employed, and withal a veritable
fiend robed in the guise of a saint, ever ready to lure
its victims $o mental, if not bodily destruetion, should
they be so unfortunate as to overstep the safety mark.

This however need rot detract from its many good
qualities, nor can it efface its virtues,

This enigmatic fluid may be locked upon as the
most astonishing curative snbstance known to science
and an inestimable boon to the human family.

It may appear somewhat ludierons, although it is
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ar everyday oceurrcnce, that the medical faculty in
general, while condemning the promiscucus ushe of
aleohol (a commendable action on their part), are in
the constant habit of preseribing it to their patients.

To some, light wines ; to others, heavy wines, or
bottled ales and porter, and in many instances
brandy, rum, whiskey, ete.

As a rule when prescribing strong liguors, the at-
tending physician will remark, ©get the best French
brandy,” knowing full well (or he should know), that
in ninety-nine cases out of a hundred, pure French
brandy is unprocurable.

Why French brandy should take precedence over
other liquors of the same alcoliolic strongth is a
question that medical men find rather difficult to
answer, They may, il disposed to be communicative,
inform you in a confidential manner that there is
something about French brandy that does not exist
in other alecholie liquors.

What is that something?

It is an acknowledged fact, authenticated by our
most celebrated ehemists, that aleohol, no mwatter from
what source it may be obtained, whether from grapes,
apples, pears, peaches, cane sugar, whout, corn, rye or
other vegetation, is identically the same in ever_;,f Te-
speet, that is to say, when freed from its impurities.

What are its impurities ?

Fusel oil, with minute particles of acids, sugar,
glycerine, tannin, ete.

It Las also been demonstrated that fusel oil is the
chief offensive ingredient, and that it existsin all un-
rectified spirituous liguors. Thus, the heneiits to be
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obtained when strong liquors are prescribed may ba
attributable to the aleoholie portion of the dose.

‘Whence then comes this tendeney to diseriminate
in favor of the French rather than the American
produect, when both possess like qualifications?

These remarks are not intended to apply to wines,
bocr, ales or porter, which are known to possess in-
vigorating properties, but arc confined to distilled
products.

ALCOHOL A5 AN AN'TISEPTIC.

Therc are thres powerful antiseptic substances
nsed throughout the civilized world for various
purposes, one of which purposes and an important
one, is their aptitude in preventing decay in other
hodics.

These three substances are known as Aleokol, Sugar,
and Finegar.

One only of these three may be viewed ag a natural
product, and that only partially so, sinee starch is
convertible into sugar. It may bhe worthy of notice
that sugar, alcohol and vinegar—all three emanating
from one source-—act upon organic bodies with
nearly equal force in preventing decay.

Compare this with the fact that the starchy en-
velope which surrounds the germ contained in every
seed is capable of preserving its vitality for thousands
of years. It may then be possible for the attentive
observor to form some conception of the power which
not only exists, but is in 8 manner indestructible, in
this saccharine family, over which even the action of
fire only serves to set tho component atoms free, that
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they may rejoin and take part in elementary systems
and assist nature in reproducing similar plants or
seads.

ALCOHOL AS A STIMULANT.

Tt has been demonstrated how, when sugar has
undergons what appears to be a complete transforma-
tion, the beneficial portion remains, or more properly
speaking, is transferred to the newly formed sub-
stance—Aleohol.

It has been shown that aleohol is the basis of all
winasg, beer, ales, porter, bitters and other stimulants;
it has been proved that alechol is the life and the
preserver of these various liquids, without which
the whole fabric would fall to decay.

In the face of all this, who is there bold enougl: to
aver that alcohol when properly employed is not as
beneficial to the system as sugar or bread ?

A surfeit of either will cause excruciating pain and
distress., The numerous ailments which are the direet
results of over eating outnumber those that are due
solely to the use of alcholic substances.

The action of alcohol upon the nerves is that of a
stimulant. It excites them according lo the guantity
taken, at times to an unnatural degree of activity.

This leightened action is carried to the heart,
causing it to beat with greater force, thus quickening
the circulation of the blood ; the stimulus is therehy
conveyed to the brain,

When aleoliol is taken in small guantities it serves
ag a moderate excitant. It gives tone to the mental
faculties and promotes mirth and merriment.

When taken in large quantities the effect clianges
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The sense of excltation gives way to moroseness;
disagreeable thoughts flash through thoe brain, the
intellect is wenkened, Lmages and faniastical ideas
succeed each other with hewildering rapidity. The
brain whirls ; tho vietim loges his balance and falls.

If left alone, the office of the brain relaxes ifs
funetions and a state of torpor resembling sleep
follows, afler which a sickly reaction takes place
lasting from ome to five days. This however is not
always the case. There aro instances when [rom the
very momnent of imbibing the first potion a sensation
as if of hatred seems to overpower every good feeling.
The victim imagines himself at enmity with some
imaginary foe, resents every offer to tranquilize his
mind. To use a slang phrase, “ he igfull of fight”; and
unless some friend knocks him down and conveys
him home he is very apt to commit a treachercus
act or assault on some inoffensive creature usually
weaker than himself. Curicus as it may seem this
state of inebriety grives risc to the same low cunning
that is so remarkable among the insane. No amount
of intoxicants will suffice to subdue the animal
strength of this class of inebriates.

Neither in appearance nor demeanor can the least
sign of alecholism be discerned.

Nona but habitual drinkers are ever affacted in the
manner just described. It appears that aleohol acts
with unequal intensity upon different parts of the
nervous system. It mukes choice of certain regions of
the brain. This is proven by the unequal excitement
which is produced upon different persons of diverse
tomperament.
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In one, it stimulates energetical powers of action
and thought; in another, it excites jealousy and envy;
a third iz surfeited with vanity and egotism; a
fourth becomes demented ; the fifth, jocose and merry.

People with harsh and discordant voices imagine
themselves voealists; orators without eloquence,
misers who hecome spendthrifts, as well as wise men
who make fools of themselves, may all be considered
in this same category.

ADULTERATION OF LIQUORS, ETC.

The system of adulterating wines and liquorsis not,
a8 18 generally supposed, confined to the produstion
of the lower grades of beverages. On the contrary
it is known to be a universal custom, and is in many
instances of great benefit to the wine or liguor so
manipulated, as by this means tha offensive ingre-
dients which form part of the wiuo or liquor become
modified or nentralized.

French brandies of every description, from Cognac
to La Rochelle, undergo more or less adulteration.

Some of these brandies are too high flavared, others
are almost devoid of these qualities.

Some are remarkably astringent while a large
portion are what is termed flat. There appears to
exist some peculisrity in all brands by which they
are easily distinguishable, especially by experts.

These various crude produects are usnally conveyed
to some one or other seaport where the blending
is consummated. Large quantities of aleohol enter
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into this blending process ; in many cases ten parts
of reduced aleohol to two parts of the mized brandies.

The greater portion of aleohol that is exported
from the United States to France is returned to us as
French brandy. 1t must be admitted that thers are
a few exceptions; these however do not benefit the
public in general, as they are confined to private im-
portations.

This may appear strange. Nevertheless when the
cause is made apparent it may be more readily
understood.

Newly distilled brandies are without exception
harsh, rank, disagreeablc and in some cases noxious
(the same may be said of all other aleoholic lignors);
where it is practicable to allow these to reposc a few
years they become mollow and what is usnally
termed ripe. The wood in which they are stored,
usually oak or ash, seems to absorb the offensive
odors and at the same timo supply an astringent
(tannin). Producers cannot afford to wait so long a
time, and there being no demand from eonsumers for
the newly distilled liquors, they are obliged to dis-
pose of their product to what we in this country call
Compounders, or Hectifiers, and in France Fabricants,
or (vulgarly) empoizonneurs, which means poisoners,
These experts by means of art and artifice will pro-
duce in a few days an article that will eompare
favorably with from four to six year old brandy ; and
were the twe offered to any, save an expert, the
preference would invariably be in favor of the mixtare
rather than the pure, but new distillate.

There is a strange peculiarity about mixing aleoholie
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liquors that is not gencrally understood; or, if
understood, is often overlooked. It is this:—

Wlen aleohol and water are united, it is generally
ugsumed that if one hundred gallons of 95 per cent.
aleohol and an eqnal quantity of water are mixed (both
being at a temperature of 60 degrees Fahr.) that the
amount and strength of the mizture will be two
hundred gallons of proof lignor. 8o positive are a
good many liquor dealers of this that it is doubiful
whether or not the following explanation will suffice
to convinee them of their crror,

100 gallous of 95 per cent. alcohel contain

95 gallons absolute alcohol.
5 gallons wator.

Add to thiz 100 gallons of water and we ohtain a
mixturo composed of 105 galions of water to 95 gallons
absolute aleohol. Thig proves that, in order to obtain
standard proof liquor, ten and one-twentieth of a
gallon of alechol must be added to the first two hun-
dred gallens, in order to offset ths ten gallons of
surplus water.

The canse of this crror is easily explained. When
aleohol and water are united heat is generated. This
is eaused by friction. The friction is dne to the eom-
motion which is set in motion by the ehemical action
of the aleohol on the water, or the water on the
alcohol as the ease may be.

The mixture for a few hours will show a fictifions
z‘ﬂcolm]ic strenyth. Tt may be observed, however, that
1t has in the meantime, and while undergoing the pro-
cess, gained a corresponding degree of temperature ;
both of which disappear after standing a day or fwo.
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SHRINKAGE 1IN ALCOIIOLIC LIQUORS.

Shrinkage in liquors is generally attributable to
evaporution.

There has in all probability been more dizcussions
on this point than on all other aleoholic mysterieg
combined.

A merchant buys a cask of mixed liqnor. He sees
it filled and ganged ; the mixing lins been done in his
presence. The proof is standard. The cusk is filled
up to the bung. He seals it and sces it shipped, or
carty it off in his own wagon. It is safely deposited
in his own cellar. The next day, or the day following
he is surprised to find that a shortage of from one-
half, to one-and-a-half gallons oxists, depending on
the size of the cask. Not only this but the proof is
found far below what he bargained for.

As regards the proof, it has already heen explained ;
the shortage, or the cause of it, Liug never been fully
explained.

That it is due to the action of the aleoholic portion ,
of the liguor has been ascertained through various §

experiments among which may be mentioned the
following :

Take one gallon of alechol ; weigh it to make sure
that none is lost. Pour it carcfully into a two-gallon
graduated Dottle, fitted with ground glass stopper.

Add to this one gallon of pure water, hoth being at a

temperature of 60 degrees Fahrenheit; next, weigh
the bottle with its contents after closing it, so thatno
Fapor can by any means escape ; then note upon which
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of the graduated marks the surface of the liquid
stands, afler being well shaken. The full proof will
be indicated by the uniform cirele of globules, known
as a full bead, which surrounds the surface of the
liquor. Allow this to stand, say forty-eight hours,
and it will be found that the bulk has decreased from
two 1o three per cent, and yet the weight has neither
inereased nor diminished.

This gives rise to the belief that aleohol is com-
posed of myriads of globular atoms, which are either
porous, or hollow, such ag water or ycast bubbles.
The orifice in either case heing so diminutive that
it impedes the water [rom filling the cavity, which it
eventually does by first expelling or absorbing the
gas which the bubbles contain.

CHUTEMICAL COMPOSITION OF ALCOHOL.

The source and foundation of aleehol is a radical,
known to science as KEthyl; this is implanted by
nature. Ethyl is the root, the origin, or basis of all
alcoliolic [abries,

It is composed of two gases, known as Carbonic
acid, and Hydrogen.

Ly adding to these two gases five per cent. of
another gas, known as (Jeygen, the combination be-
comes an Oxide, so called on account of its being
impreguated with oxygen. This is known to cliemists
and to science as the Hyvdrated Oxide of Ethyl and
to ligquor dealers and the public as 93 per cent
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alcahol, which term indieates that it contains 95
parts of abselute alcohol, to 5 parts of water (or
oxygen, a8 water is composed of eight-ninths of thig
gas). It will be seen therefore that the composition
of aleohol is as follows:

Carbonic acid, four parts.

Hydrogen, five parts.

Oxygen, within a fraction of five per cent.

For the benefit of those of our readers who wish to
pursue their rescarches further iuto the labyrinth of
this preplexing investigation, a brief summary of the
elementary bodies such as enter into, or take part in
the formation of spirituous liquors, has heen prepared
with the utmost care, and with a view to instruect
those who are not familiar with crganic matter.

CARBON.

As has been remarked carbon is a component part
of alechol.

Carbonic acid is the highest known oxide of carbon.

This gas is inodorons, colorless and elastie. Tt
extinguishes fire, and is so poisonous that a small
quantity of it mixed with the atmospheric air we
inhale destroys life.

‘Water absorbs this gas from the atmosaphere, and
it is owing to its presence in spring und well water
that we are indebted to their pleasant flavor.

The poisonous quality of this gas iz a striking
instance of the change which is produced on bodies
by chemical combinations, Charcoal, which is pure
carbon, can be faken into the stomach with impunity,
and is not injurious to the lungs,
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Oxygen as it exists in the atmosphere can be
inhaled without any il effeets, but when the two sub-
atances are chemically united, they form a compound
of the moat deadly peison which when inhaled
destroys life almost instantaneously.

HYDROGEX.

This gas, which also forms a basis al alechol, is
transparent and tasteless, and is the lightest gas
known.

Hydrogen is never found free in nature but exists
in water, constituting one-ninth of its weight.

Tt is an essential constituent of all organized sab-
stances, vegetable and animal. It is abundantly sup-
plied to water-plants. Although the lightest of all
gases scientists pronounce it a metal.

OXYGEXN.

Oxygen is the most important of the eloments. It
is in some way concerned in nearly all chemical
changes, and in most of them it takes a very promi-
nent part.

The condition of oxygen is that of gas, resembling
common air, (which is a mixturc of several gases).

Some gases when exposed to great cold are brought
down to a liguid, and even a solid state, others are
condensed to a liquid by pressure, but no degree of
cold or pressure ever yet applied, has been able to
overcome or destroy the gaseous properties of oxygen.

Chemical force alone can do this. Oxygenis trans-
parent, colorless, tasteless and inodorous.
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Itis about one-tenth heavier than air, and possesses
the same mechanical properties. It acts ncither us
an acid nor an alkali - and is dissolved sparingly by
water.

Oxygen 18 the most widely diffused of all the ele-
ments. Tt constitutes one-fifth by weight of the
atmosphere, eight-ninths of the oevan and all other
waters, nearly one-half of the solid rocks that com-
pose the crust of the globe. Tivery solid substance
we see around us, the houses in which we live, the
stoues and ground upon which we stand, and more
than one-half of the bodies of all living animals and
plants are composed of this chief of eloments.  The
discovery of oxygen was made by Doctor Priestly in
1774 and it has been justly pronouneced the chief dis-
covery of the last century.

It disclosed the phenomena of nature in an entirely
new aspeet. It exploded the old theories and laid
the foundation of modern chemical seicuee.

Oxygon has a very wide range of combination, T$
unites with all the elements (except Flusrine) lorming
compounds termed oxides, The act of combination
is called oxidatiown.

The leading property of oxygen is the intense
cnergy with which it unites with other substances.

So vehement is this action that fire is produced and
hence oxygen is the supporter of combustion. All
substances which burn in fhe air, burn in pure oxygen
gas with greatly inereased brillianey, The light and
heat are produced by the chemical union of the
oxygen with the burning body.

Al the common cases of combustion which take
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place in the air are duo to the same cause, the com-
bination of its oxygen with ecombustible substances ;
it Liere proceeds in a more subdued and reguliated
wav, because atmospheric oxygen is diluted with four
tirﬁes ita bulk of another gas which if taken alone ex-
tinguishes fire wltogether. Common cases of com-
bustion depend upon the quantity of oxygen con-
sumed and not upon the amount of the combustible
with which it unites. The aflinity of oxygen is
excrted at low temperaturcs.as well as at high ones;
its activity never ceases; if exists in a free slate
throughout the atmosphere which envelops the
alobe and is in constant contact with all forms of
matter, attacking everything with which it is not
already combined.

The cause of decay in vegetable and animal sub-
stances ig the action of oxygen upon the elements of
which they consist. They are oxidized, that is to
say, they undergo a slow combustion which breaks
them wup into simpler and more permanont com-
pounds.

Oxidation is also the grand process by which air,
earth and seca are eleansed and purified ; putrid
vapors and pestilential effluvis arc destroyed by a
process of bhurning, more slowly indeed but as really
us if It were done in a furnace.

Oaygen is the veal sustainer of {ife. The most inter-
esting rclations of oxygen are those which refer to
the animal kingdom. Tt is tho universal supporter
of respiraticn, and as this is a vital process, it is a
supporter of life.

Aceording to scientific reports the lungs of land
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animals and the gills of fish, are both adapted fo the
same purpose, and that is to absorb oxygen, the one
from the alr, the other from water. An animal con-
fined in a given bulk of air, afier having consumed ita

oxygen, dies. If confined in the same bulk of free

oxygen it lives about three times as long.

The chemical action that takes place is simple
oxidation, the same that oceurs in the open com- }§

bustion of fuel except that if is in a less intense de-
gree. The oxygen combines with the elements of the
body, oxidising or burning them, and the products

of the combustion pass from the system by the 1

varions natural channels.

Tts action upon the living system is the same as 4
upon dead mutter, purely destrnctive! It enters the |
lungs, is absorbed by the blood, and carried to every }
part where blood vossels arc to be fonnd. Every

organ, tissue, muscle, nerve, and membrane is wasted
away; burnt to poisonous gases and ashes, and
thrown from the system as dead and useless matter.

Such is the relation of oxygen fo all the animal races |

that inhabit the earth,
Tts action 13 essentially and always destructiva,

and yet it is the sustainer of lifs, the main spring of

all vital aetivity. If this be the case, it may be
asked : “If this destroying agent enshrouds the globe,

and its office be thus only to burn and destroy, why :

does it not at once reduce all combustible things to
ashes and the earth to desolation?”
The answer to the question is this ;

Thoe rays of the sun are the great antagonists of

oxygen ; under their influence the mineral elements
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are changed to living forms. While under the in-
fluence of oxygen they are returned again to the in-
organic world. Il oxygen delapidates, the sun's rays
renovate. If it decomposes and breaks down, they
construet and build up. If oxygen is the main spring
of destruction on this eartk, wasting, burning, con-
suming and hastening the dissolution of all things,
the sun's rays constitute the mighty force of eounter-
action. They reunite the dissevered elements, sub-
stitute <evelopment for decay, and bring forth life
from the bosom of death.

WATER.

The most extensively used, and what would of first
appear as the most insignificant, and yet is of the
utmost importance to the manufacturer or producer,
is water.

This substance, were it classified in the same man-
ner as winos or liquors arve graded, would compose
a greater number of brands than sll aleoholie pro-
duets put together,

To the quality of water may in many cases bo at-
tributable either the complele snecess or ntter failure
of an undertaking, especially in the production of
beer, ale, porter, whiskey, cordials and other aleoholic
compoands.

Water like other liquids contains in many in-
stances various impurities, which should be gnarded
against, destroved, or neutralized.

Water is composed of two gases; oxygen and
hydrogen.  Eight parts oxygen to one part of
hydrogen.



144 CHEMICAY, COMPOSITION OF ALCOHOL.

When perfectly pure, water is tastoloss and ap-
parently (in small quantities) colorless. It has the
power of assuming etther the solid, the liquid or the
vaporous state, and with equal facility becomes
sweet, sour, salt, bitter or poisonous according to
whatever substance it may hold in solution.

Water unites with acids and gases, and forms com-
pounds called hydrates, the formation of which are
often very remarkable, as in the case of lime and
watcr. As the water combines with the lime, the
heat that is produced is so great that it ignites wood.
Vessels laden with lime have been set on fire through
a small leak allowing water to come in contact with
the lime. The cause of this tremendous heat is due
to the water being transformed from a liquid to a
solid state.

When the impurities which are contained in water
consist of gases that may be more or less offensive,
these may be removed by boiling.

Rain water away from large cities is the purest
water to be found and the DLest caleuluated for wmalt-
ing, mashing, brewing, or compounding.

This is easily explaincd. As the rain falls it passes
through the natural gases that exist in the air, but
when .t falls over a city, or is filtered through the
soil and the creviees of rocks, it becomes contami-
nated with the foul gascs that rise from the tainted
city in the one ease, or is impregnated with various
earthy salts on the other. As a rule, river water
contains the least of these salts or objectionable
gases,
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HARD WATER,

Wuler derives its guality of hardness from the
presence of salts of lime. One grain of sulphate of
lime will convert two thousand grains of soft water
into hard waler.

Common soap when put into hard water, instead of
dissolving, as 1t does in solt water, will curdle ; that
Is to say, the soap is partily decomposed and a new
soap is formed which contains lime as a basis instead
of potash or soda.

This new formation, or combination, will not dis-
solve, and may e seen on the surface of the water in
the form of greasy scum, and adheres to whatever it
touches.

Tlus is the case when hard water is cmployed in
preparing compounds ; the lime destroys whatever it
meots that is antagonistie, and failing to destroy,
neutralizes by combining even at the loss of its own
identity,

SURE TEST TOK HARD WATEL.

In locating a distilling works, it is of great import-
ance to ascertain the quality of water on the premises,
The best method is to dissolve a little soap in aleohol,
tlen pour a few drops of this solution in the water to
be examined. If it remaing clear, the water is soft;
if it turns muddy, then the water is Lard.

Bome waters are more or less impregnuted with
various substances such as salts of iron, sulplur,
sada, luagnesia, ote.  These waters ure knowu as
mineral waters.  Oune of the celebrated SBaratoga
SPrings is said (o flow with water charged with
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hydriodate of soda, carbonate of soda, carbonate of
magnesia, carbonate of lime, carbonate of iron, silex
and alumina.

PURIFYING WATER.

Water is best purified by distillation. Boiling kills
all the animal and vegetable matter; it expels the
foul gases and precipitates carbonate of lime. It is
this carhonate which is found incrusting the interior
of boiling kettles, steam boilers, ete.

THE POWER OF WATER.

When water {reezes, it expands very much, and
exerts 5o great a fores as lo burst the strangest pipes,
through which it flows easily in liquid form, It will
erumblo the surface of the hardest rocks.

Tts power when vaporized and converted into steam
is too well known to necd comment.

The action of the two powerlal agencics, heat and
¢old, is here conspicuously exhibited.

PROOF SPIRITS AND TPERCENTAGH.

The strength ol spirits is usually ascertained by
Tralles Hydrometer, which is graded from 0 (pure
water at60° Fabr.), up to L00 (pure anhydrous aleohol
at 60°. The immersion of the hydromoter denotes
the percentage of aleoholie strength,

There are two methods in use by which the strength
of spirits is designated. Ordinary apirits may be of
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any pereentuge ; a liquid which consists of 20 parts
out of 100 (}} spirit and 80 parts (1} water would
naturally be designated as 20 per cent., efe.

A liquid consisting of 50 parts (3) spirit aud 50
parts (}) water is therefore 50 per cent. which is also
called Progf Spirits.

It follows, that a liguid of a higher perceniage
than 50, would be aleve prog/ ; and of u lower per-
centage than 50, would be below proof.

Tn estimating the strength of alcohol, proot {or 50
per cent.) is sometimes assumed as the basis, and is
designated by 100 as the unit of proof strength.

Tnasmuch as i00 proof represents 50 per cent.,
and pure anhydrous alcohol is 100 per cent, the
Jdifference between 50 and 100 would be represented
by an additional 100 degrees of proof, or, 100 per
cent. is the same us 200 proof.

Simple arithmetic, therefore, demcnstrales that,
for instance :

As 50 per cent. — 100 proof.

Then 55 . == 110 proof.
€0 “ — 120 prood.

75 o == 150 prool.

90 “ — 180 proof.

95 « — 190 proof.

100 « = 200 proof.

TG FIND THE PERCENTAGE EQUIVALENT TO AXY GIVEN
FROODF.

Deoducet 100 from the given proof, halve it, and add
that half to 50; the result is the equivalent per-
centage.
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Thus, to find the equivalent percentage of spirits
of 160 proof,

160—100—60. 60 divided by 2-—-30.
50130 —B80, the required percentage.

TO FIND THE EQUIVALENT PLOOF OF ANY GIVEN FPER-
CENTAGE.

Deduet 50 from the given percentage, double it,
and add the quotient to 100 :

Thus, to Gnd the equivalent proof of 80 per cent.
apirits :

B80—50—-30. 30x2—60. 100+60=160, the re-
quired proof.

Tt will be understood thataleohol ceases to be aleohol
when fielow proof, it is then low wines, or diluted weokol.

The shrinkage in bk, which oceurs in the mizing -

of aleohol and water, has already becn mentioned on
page 136 of this work, but the weight of the mixture
remaing the same as the combined weight of the two
eamponcut parts.

In proof spirits, at a ftemperature of 60 degrees
TFahrenheif, the propoertions by weight of aleohol and
water are 100 parts of aleohol and 103.08 parts’ of
water ; their combined weighit being 203.08 parts, and
showing a specific gravity of .91984.

Tn the same proof spirits, the proportions in fuik
are 100 measures of alechol and 81.80 measures of
water ; in combination, however, their resultant bulk
is only 175.23 measures. If the mixture had under-
gone no shrinkage, its specific gravity would be about
8862, but the diminution in bulk raises its specific
gravity to 01984
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TABLE CF PERfENTAGE BY VOLUME OF ALCOHOL, WITH
EQUIVALENT PERCENTAGE BY WEIGHT, AND
CORRERPONDING SIECIFIC RAVITY.
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The foregoing table exhibits the percemtage by
volume of absolute (anhiydrous) alecohol in spirits of
any given strengtlh ; it gives its equivalent percentage
by weight, and its eorresponding specific gravity, ut
a temperature of 60 degrees Falirenheit.

The percentage by volume of any spirits is ascer-
tained by the uso of Tralles’ hydrometer ; the number
on the seale, to which the hydrometer sinks in the liquid,
denotes the percentage by velume, or number of parts
in 100, of anhydrous alcohol which the liquid contains.

A liquid in which the hydrometer indicates 43
degrees consists, therefore, of 43 volumes {or parts)
of pure aleohal and 57 volumes of water.

Alcohol is fully vne-tifth lighter than wuter, con-
sequently the actual percentage by weight of pure
aleohel in any given liguid would be less than its
comparative percentage by volume. Relerring to
the example just quoted, 43 volumes or parts of pure
aleohol out of 100 would represent only about 36 parts
ont of 100 by weight; so that a liquid which eonsists
of 43 parts by volume of alecohol and 57 parts by
volume of water, would be the same as 36.08 parts by
weight of aleohol and 63.92 parts by weight of water.

The percentage of alecobol by weight equivalent to
any percentage by voluma is thus found :—

Multiply the percentage by volume by .7938 (the
speeifio gravity of anhydrous aleohol), and divide the
quotient by the specific gravity corresponding to the
percentage by volume.

Example: Suppose a quantity of spirits indicates
60 per cent. by volume of purc spirits. The table
shows its sp. gr. to be .0126.
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7938 x 60— 47.6280.

47.6280- .9126=>52.20 which is the equivalent per-
centage by weight.

Specific gravity is the weight of a given measure of
any liquid compared wilth the weight of the same
measuro of pure distilled water ut the temperature of
its preatest density, 393° Fahremheit; for ready
comparison, the weight of water is represented by
the unit 1, the specific gravity of liquids lighter than
water being represented hy a decimal, usually of four
places. Aleohol, for instance, has a specific graviby
of .7938.

The above table gives the specific gravity corres-
ponding with each degree indicated on Tralles
hydrometer, at a temperature of 60 degrees Fahren-
heit, at which temporature water has a spocific gravity
of .9991.

1t is not anlways praeticable to test a sample of
spirits at the regnlation temporature of (0 degrees ;
to mest this difficalty, a test of its percentage may be
made at any ordinary temperature, and the true per-
centage at 60 degrees be approximately obtained,
sufficiently correct for general purposes.

The following table will be found useful under such
circumstances :

Snppose a sample of spirits to Le at o temperature
of 45 degrees at which the hydrometer indicates a
percentage of about 47 ; in the column under the
head of 45°, we find a percentayge of 46.9 {the nearest
to the required 47); on a line with tle figures 46.9,
and on the extreme left {or right) hand columuy, we
find the figures 50. We thus ascertain that 50 is the
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{frue percentage at 60 degrees, corresponding with
46.9, the ofserved percentage at 45 degrecs.

TABLE TO FIND THE TRUE PERCENTAGE OF ABSOLUTE ALCOROT by
vohwme in @ liguid ol GO° from the observed peroenioge indiveted
by @ GHess Hydrometer af gny ather temperature.
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BEAUMES HEAVY IIYDROMETER.

The strength of saccharine and other liquids heavier
than water is generally delermined by the use of
Beaumé's Heavy Hydrometer. The following table
exhibits the specific gravity corresponding with the
degrees marked on the hydrometer, beginning at 0
(which indicates pure water at 60 degrees Fahrenheit)
and 76 degrees of the seale.

To avoid decimals, the specific gravity of water i3 "

here designated by 1000, instcad ol 1.
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SPECIFIC GRATITY EQUIVALENT TO DEGREES OF BEAUMIES
IEAVY HYDROMETRR.

Peaum' 8p 6r. |Beaumel Spfe. ||Bsaum£| Sp. Gr. Besume| Sp. Gr. |[Reeuma) Sp.Gr.
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TO REDUCE THE STRENGTH OF ALCOHOL

To find how much waler must be added to alcoliol
of a given strength in order to reduce it to desired
lower percentage :

Multiply the number of gallons of spirit by its per-
centage of strength ; divide the product by the
required percentage, and deduct 100 from the quotient.
The result will be the number of gallons of water to
be added to the spirit to reduce it to tho percentage
sought.

Example ;—1It is required to reduce 100 gallons of
80 per cent. spirit to 50 per cent., or proof.

100 x 8U=8000.
8000 : 50=160.
160—100=060.
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The addition of 60 gallons of water will reduce the
strength of the 100 gallons of spirit from its original
80 per cent. to tho required 50 per cent.

The following table will show still more correetly
the volumes of water that must be added to 100
volumes of spirit of a given percentage, to redunece it
to a required lower percentage.

"’i‘;““_.;o 2 .g|_75|_70 | 65 | 60 | 5 | 50

8 | 6.56
#0 ; 13.79] B 83
w5 | 20.89] 14.48 7.20
70 | 31.05) 23 14) 1535 7.64 X
65 | 41.53| 43.03] 24.66) 16.37| 815
60 | 53.65| 44.18| 35.44| 26.47. 17.58 8.506
a6 | G7.87| 57.00| 43.07| 32,32 25,63 [9.02) 09.47 ;
50 | 84.71] 73.90 63.04| 52.43 41.78! 31.25 20 47 14 35
45 103.3] 93.300 81.38) 64.54 57,78 46.08, 3446 #2.90) 11.41
40 [130 80011734 104.01] 90.76| 77.58) 64.48 5143 35,46 25.56
an, 165 20[148.01 132,88 11782102 84 87.93) 73.04 o8 31 43,58
30 |206.922(188.57(171.05 153 61;136.04 118.941101. 71| 84.54; 47.45
un 1965, 121245, 15(224 “a0'203 . 53[182 83|16, 21141 .65[121.16:100.73
90 255, M0 30, 54 304, 01278, 25(262 . 58122693 201 43 17596 150,53
15 505,27 471,  |436.85'402 B1[368 831334 4l 30) 071267 .20 233 64
10 |804 541753, 661702. 8752 .21 601 60 H51.06 500,54 450 19399 8h

TExample :—Required to reduce 100 gallons of 70
per cent. spirits to 40 per cent. Look on Jeft hand
columon for 40, the required per cent.; on a liue to the
right, in eolumn under 70 (the grven percentage), we
find 77.58. "This shows that a trifle over 77§ gallons
of water must be added to reduce the whole to a
strength of 40 per cent.

TO INCREASE TIIE STRENGTII OF ALCOIIOL.

To find how much 80 per cent. spirit must be
added to spirit of a lower grade, fo raise it to 2
higher grade.
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Multiply the number of gallons by tho difference
between the required percentage and the giren per-
centagc.

Divide this product by the difference between 80
per cent. and giuen percentage. Tlo guolient will be
tlie number of gallons ¢f 80 per cent. spirits to be
added, to bring the resulting strength to the required
percentage.

Example: To raise 85 gallons of 65 per cent.
spirits to a strength of 70 per eent. by the addition
of 80 per cent. spirit.

70—65=45.
5 x 35=175.
80—65=15.

175 16 =113

The addition of 113 gallons of 80 per cent. spirits
will raise 35 gallons of 65 per cent. spirit to a strength
of 70 per cent. This method will apply erqually well
where the high grade spirit (here assumed to bo 80
per cent.) is at any other high grade or percentage.—
85, ar 90, for instance,—by substituting the aeinal
percentage for the 80, and procecding in the ealcula-
tion in the same manner,

BOILING HEAT OF SATURATED SOLUTIONS.

There are certuin circumstances, especially in dis-
tillation wilth the water-bath, in which & certain
temperature is required to be obtained and sustained
in arder to reach the necessary results. Water alone
boils at 212 degrees Fahrenheit, and no higher degree




