Important:

The Blue Flame is presented as a museum exhibit
because it's part of our Aramco past. Do not t
to use these directions to distill your own alcohol -

distillation is very dangerous and may be illegal
where you live.

THE BLUE FLANE
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THE BLUE FLAME

It is well-known that the making of intoxicating
beverages ie as old as recorded history and probably

a great deal older. In this treatise we wish to
present the easiest method to make a "produet” that

is both safe and pleasent to consume. The goal,
naturally, is ethyl alechol, or GEH 0H; the only base
or stock from which good drinking wﬁiukay and other
liquor is made. In fact, ethyl alcohol is rapidly
oxidized in the body to carbon dioxide and water, and
no cumlative effect occurs. ¥e will attempt in this
article to combine the most useful chemical and techno-
logical information with "hemespun" procedures, 2s well
as trying to keep the data simple and understendable.
The text, by the way, is "Chemistry and Technology

of Wines and Liquors” hy Herstein and Jacobs. (Excerpts
from this book are within quotation marks.)

"GENERAL CONDITIONS CF ALCOHOLIC FERMENTATION®

Fermentable suger, water, the presence cf a ferment
(yeast), and a favorable temperature, usually between
TS-EED and NEVER over 90 F, are inescapable require-
ments. Concentration of sugar (2 lbs, per gallon)
end yeast and the acidity or pH of the fermentation
mash ere of great importance. The pil range is
usually 4 to 4.5. (lNote: The parentheses are ours.)

"RATE OF FERMEKTATION™

The rate of fermentation depends chiefly on the
temperature and the concentration of yeast. The te
of fermentation is twice as fast at 95 F. as at 77 F.
"However, the autolysis (deccmposition) of the yeast
is favored by higher temperatures, and the rate of
undesirable by-processes increased; hence, it ls
usual to set 90 F as the upper limit." (In other

-1—



words, it is definite that the higher we go above 90°F,
the less alechol we produce. ILf your ferment tempera-
tures are from 5 to 15 degrees higher than QGQF, your
probable loss of yield of alcohol will be from about
25% to 507 because yeast cells die, as well as undesir-
able products increase, at higher temperatures.)

" ALCOHOLIC YIELD AND BY-PRODUCTS OF FERMENTATION™

(1) The over-all chemical equation of the conversicn
of sugar to alecchol is:

Celly0¢ 20,8 OH plus 2c0,,

(Hexosa) {Ethyl Alcohol) (Carben Dioxide)

(2) The weight of products from fermentation of one
hundred pounds of sugar is as follows:

Alecohol 48.5 lba.
Carbsn Dioxide 46.7
Glycerol 2.2
Organic Acids .6
Misrellaneous 1.2
100.2 lbs.

The extra .2 lbs. is due to the fixation of water in
the formation of some of the by-products.

(3) In general, the chief products of vinous fer-
mentation are alecohol and carben dioxide (94-95%

of -the sugar), glyeerol (2.5-3.6%), acids (0.4-0.7%),
an appreciable quantity of fusel oils (higher
aleohols), aceteldehyde and other aldehydes, and
esters. The minor products of fermentatiamm are:

Formic Acid Acetic Acid
Propionic Acld Butyric Acid
Lactic Acid Ethyl Butyrate
Ethyl Acetate Ethyl Caprate



(4) Very little methyl aleohol is found in grape wine,
about 0.15%. lMethyl aleohol is NOT produced by
fermentation of pure sugar, its scle srurce appears to
e in the hydrclysis of pectins. Pectins sre found in
grapes, commercial crange juice, and other fruits. The
addition of several cans of orange juice is not
recegsary and may, in fact, increase methyl alechol
content. It is far safer to use a chemical "booster"
such as ammonium pbosphata-dibastic; or a clase sub-
stitute conteining nitrogen and phesphate. Calgon
water softener is also a fair substitute. Perhaps we
should explain that the reason for adding an ingredient
to the sugar, water, and yeast mix is sclely for the
yeast to have "food" in order to "work" properly. It
has been established that yesst needs nitrogen, phosphate,
and potassium for "food," btut only in very small propor-
tinns. In other words, the ammonium phosphate-dibasic
has the nitrogen and phosphate, and the raw water, the
potassium,

THE BASIC BATCH:

There are a great rmany ferments or batches and trying
to catalog thexn in all varieties would be a tremendous
task; therefore, we will discuss only a "basic" ferment
that proves itself reliable and gives optimum results
time after time. Keep in mind that it is only possible
to produce a certain per cent of alcchol, $% to 167 by
volume, depending on what type of yeast you use (at the
right temperatures), regardless of "pet" additions such
&s molasses, corn sugar, corn meal, wheat, large
quantities of juiees, ete. Therefore, the "basie"
ferment saves money.

(1) Ten pounds refined sygar (always 2 1bs. per gallon)
dissolved in lukewarm (80 F) PAW WATER before pouring
into your container.

(2) One cup of Baker's yeast. If this large amount
causes raised eyebrows, read over "Rate of Fermentation,"
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page 1 again. Also, according to the text, yeasts
multiply most rapidly in the presence of a supply

of air; however, by using a large amount of yeast at
the start (one cup per 5 gallon mix) it is not

sary to start a culture of sugar-water-yeast and
later add this mixture to the batch.

(3) One teasponn of ammonium phosphate-dibasie, nar
as explained in (4) under "Alcoholic Yield and By-
Products of Fermentation,” page 3, a close substitute.
The addition of this chemical booster will shorten the
time the batch works.

(4) After the above items have been put into the mash
container, fill the container to the 5 gallon mark.
The best method of eliminating unwanted oxygen, after
ithe reaction has started, is to stopper the container
and lead a hose or tube frem the container to a can
or bottle filled with water, This allows the carbon
dioxide gas to btubble off through the water,thereby
preventing oxygen from entering the ccntainer, cther-
wige, if the ferment stands too long without an
adequate "check valve," a vinegar procesd could start
tuming the mix sour.

(5) As stated under "General Conditions nf Alcoholic
Fermentation" and "Rate of Fermentation," page 1,
temperature coptrol of the ferme%t is very important.
Keep your batch within the 75-85F range and never
over QU .

(6) Up to now, if the steps have been faithfully
followed, your mix will stop working in about 6 to

9 days. Although the ferment might stop working in
this time estimate, it takes several days more for
the batech to settle. The best practice is to keep
two or three batches in the various working stages 8o
that you can ellew the ferment to clear up or gsettle
tefore running. Apparently, although this point is
net covered in the text, the longer a stoppered batch
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"gits,” up to a certain time limit, the better the yield.
The reason the mix stops working is that the higher the
percentage of aleohol in your batch, the more yeast cells
die until the alcoholic ccntent is so high that all yeast
cells die, and your nix stops working. Baker's yeast
yields around 9 to 10% alcohol; wine yeast, on the other
hand, yields 14 to 167 because wine yeast has a greater
tolerance for alechol. Therefore, a cup of Baker's yeast
(dry) for each 10 1bs. of refined sugar is about the right
concentration of yeast for our purpose. We are also
reasonably sure that the distilled produet from a sugar-
water-yeast-chemical booster ferment will contain enly
ethyl alcohol, carben dioxide and distilled water at the
end of a four-run process as described in this article.

We meke this statement even thougn it is contrary to

the facts as set forth in "Alcohclic Yield and By-Products
of Fermentation," but keep in mind that we said, "reason-
ably sure," and it only deals with the fermentaticn
process, whereas our statement ccncerns the product after
the four-run distillation process.

"DISTILLATION THEORY"

L simple definition of distillation is: the separation
of the comprnents of a mixture by partial veporization
»f the mixture and separate reccvery of the vapor and the
residue; i.e., distillation is & method of separation and
concentration based on differences in velatility.

The apparatus in which this process is carried on is called
a still, of which the essential parts are: (1) the kettle
in which vaporization is effected, (2} the connecting tube
which conveys the vapor to (3) the condenser where the
vapors are re-liguefied, and (4) the receiver in which the
distillate is collected. Modifications invelving the
addition of nther parts to the still are introcduced for
various purpcses such as censervation of heat and to
effect reotification. The condensed vapors, returning to
accomplish rectification, are celled reflux. In cther
words, a simple distillaticn is p moans of
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separating a volatile liquid from a non-volatile rgsidue,
A fractional distillation is a means of separating liquids

of different volatility, Fraetional distillation rests

on the fact that no two liquids ¢f different chemical
epmposition have tlde same vapor pressure at all tempera-
tures, nor very often the same boiling point., However,
every liquid has a definite vapor pressure at any given
temperature. The various types of stills may be classi-
fied as: pot stills, Coffey, or patent stills, vat stills,
and continuous stills."

CLEANING THE STILL:

There are too many variations of the four types of stills
in our interesting hobby to attempt an explanation of
each "cocker,” Yut our chief worry, regardless of type,
is cleanliness end the prevention of accidents and fires,

Keeping a c¢lean still is only common sense and is greatly
aimplified if your cleaning begins immadiatelg*;ftar the
last run while the metal is warm. Use water to wash out
all parts and keep the kettle well-scrubbed. Do NOT use
goap a3 it might impart a disagreeable taste to your
product. It is necessary to supplement the plain water
rinse by establishing the following clesning practice at
least once a month:

Dissolve 1/2 cup of salt in about 16 cunces
of vinegar and pour this solution Qack and
forth through the tubing several times, then
rinse thoroughly with water.

This procedure is all that is necessary for the po%
stills, but the reflux types need special attention te
the cleaning of the reflux chamber and the "marbles,"
helieces, etec.
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AFETY PRECAUTIONS I DISTILLATION \

The home distillation of alcohcl gan ke either xery .
hazardous or reaconatly safe decending uven the depree
of care taken., Unfertunately, asccidents have occured
resulting in burns te people and destruction of property.
These accidents can be well summedeup in General "Hap®
Arnold's message in which we have substituted the word .
"d1stilling" for "flying". “Distilling is not inherent-
1y dancerous. But like the sea, it is terribly wmfor-

glving of carelessness, incapecity or neglect.™

In this discussion the imsafe vractices which produce
the majority of all distilling accidents are described-
and the proper method of oreration to eliminate the -,
hazards is set ferth for your safety. i)

First, we must recognizs and accent the fact that “om
all practical purposes, when distillinz alcohel we f
might Sust ss well be distilliae gasoline, Take a F -

lock at the comparable properties: ~.
Alcohsl vesoline
{130 Preof) (Averc-e Grade)
. Flash Point 587 458

(Aleohol from
condenser is well
above this temperature)

Ignition Temperature 753F 536F
(Any flare or electric
spark is above this
temperature)

Explesive Limits L.3 to 1G% 1.2 to 7.,5%
% by volunme)
(Nete wide range vapor/air
mixture whick can te ignited)



Vaper Density (Air = 1) 1.59 3 te 4
(Although there is a tendency for rich alechol
varors to settile, it should be noted thet alechol/
alr mixtures in the flamiable range have a specific
gravity only very little greater than that of air
?1.&2—1.11}; therefore, air currents will distribute
such mixtures widely.)

1t should be obvicus from the above data thet, froa the

e e

fire peint of wview, alconol is almgst as hazardous as
EESUlinE-

(1) If you use gless hottles for mash be sure that the
bottles are taped with masking tape to avoid the hazard
of cut® from broken glass., Should the bottle break,
there is no fire hazard frem mash because the alecohecl
content of mash is too low to create a flammable mixture
al ordinary roonm temperatures. HNever attempt to carry
heavy 1l0-gallon bottles; their structurel strength may
be insuf7icient and they have beenknown to fail upon
the slightest impact. Also the strength of your back
is inadequate in an awkward peeition. Use a dolly to
transport the bottle or, better yet, siphon into the
still. The best et is to get metal or plastic

Ef"‘;“taina_r_ﬂ_t

(2) HNIVER FILL 4 STILL (i THL STCW:. Of all the
dangerous things to do, the second rmost hazardous is * °
to fill a still with second or subsequent runs when the
still is on the stove. Lven though the fire is out,
the pilot 1light or oven aay be lit, Any spillage of
alcchol at this time can get yon into gorious trouble,
If the vapor flashes, ycu will prcbably dron the
Gispensing container, with the likelihood of splashing
flaming alcohol oa yourceell or others, as well as
starting a large fire,

Always charge the still on the floor awav from the
oven and, if it is tco heavy for one man to 1ift, get
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help, Any of your friends will help in this important
endeavor, To form correct habits, this practice should
be follewed even to charge the still with mash,

(3) HNMVER LRAVE 4 STILL UNATTAEDED, THIS IS THE MOST
HAZARDCOUS ACTION Of ANY AND I3 ABSCLUTELY INEXCUSABL..,

Firs

ok

Cendenser water can fail due to -
a) Failure of hose lines,
b) Low water pressure,
¢) Shutdown of utilities,
d) Failure of condenser shell.

|

Without adequate condensing means, alcohol vapors will
rapidly spread within the room until a source of ignition
1s reached. The degreerof ‘flash fire will deperd upon
the eccumulation of wvapors, but in most cases the “ire is

immediately berend control. If the concentration of veper

is sufficiently widesgread, an explosion ean occur.

Second: The receiver can overflow. This will create a
large area from which the aleohol can vanorize. Usually,
under these conditions the flash point is reached.

Flesh point is defined as the lowest tem-erature at
which a liquid will give off flamiable vapor at or near
its surfuce. This vapor forms an intimate mixture with
air, and it is this mixture which ignites,

(4) LOCAT: THi DISTILL:D ALCOECL RiCEIVER AT AS LOW A
LEVEL A5 POSSIBLE and extend the run down tube from the
condenser to the botteom of the receiver.

First. Flacing the receiver szt a low level will tend
to keep any alecohol vaper ewey from the flames at the
tep of the stove., liote that any flames (main burners
or pilots) in the oven or broiler units are usually
lower and tend to draw the air for combustion from a
low level; therefore, all flames, including the pilots,
in ovens or breilers should ke turned off, In &




few of our stoves (older Wedgewood models) all pilots
are controlled from a single safety shutoff wvalve

that shuts down the entire stove if an oven pilot goes
out = on these stoves it is impossible to cut of® the
cven pilot and keep the top burners operating, there-
fore, for such cases the receiver should be located

at least 3 feet away from the bottonm of the stove and
the recommendation in "Place the recelwer in en
auxiliarmy container," para. 6, must be followed.

Second: When the run down tute extends to the bottom
of the recelver and becomes submerged in the liquid,
there are several safety features created. (1) The
alcchol liquid that contacts air is reduced to only
the stilled surface in the receiver. (2) If any
alcohcl vapor remains uncondensed 1t will bubble in
the liquid of the receiver and serve as a warning of
insufficient condensing capacity. (3) If there is
abundant condensing capacity, the condenser will
establish a partial vacuum in the system and draw up
a liguid head that will stand in the run down tube.
This will be proof of adequate cnndensing capacity.
Note: When the still is first started, it contains
air above the liquid. This air must te displaced,
therefore the end of the run dowm tube may bubble
at firﬂtr

(5) Usge a receiver with a small filling opening.
L small opening cuts down on the gquantity of vapors
escaping into the room and it alsc saves you alcchol.
f a fire does occur at the receiver, it will burn at
the small opening and be easily controlled, liith a
large opening, the fire will be much larger, a lot
more heat will be rapidly given off, and the fire will
be more difficult tm comtrel. I such should occur,
extinguish all sources of {lame and fellew the
suggestions in paragraph (1) "In case of sccident,
immedintely eell the Fire Department."
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(6) Place the receiver in or_suxilicry contairner.
If the receiver is plaeced ir a Jdishgar or other type
of auxiliary con*wrirer, an arrllenta7 ovrflow will
be restricted much wno-e than wunld be the c.ge if 1t
should run out »an tihc Lloor,

(=)

(7) Be aure exhaug* fan:s o other meshs ¢f vontilation
are used to reduce the pocaihilily of alcchknl vagor
accumiasion.

(8) dever nse a atili 3f you do not kave comnlese
confidenso in tae equiveent, St2lis =u1u_ﬂ b2 of

welded o brazed wneta’ corstrustion with metal tnbing
and tlgkt—flut¢nﬂ slio joints er bolted gasiketed hieads,
All ioints shold be curefmlly umde us to evoid l:oeks

ol either vapor or liguid elechol. g:;;eﬁﬂfr capacity
should be adejrate tor the maximum rave of distilliation.
1f you are not cvalified to appraise the conlition of
your =gvipment or its methud of operatior, gzt a
quslifisda Jriend Lo meke the insdection for you.

(S} Den't store umcut aleohel. I[f a fire shovld
involve this highly lemnable Tiquil; tha sitastion

could rapidly breone very seriouc. Cut vouwr zlcokel
before you stors it. Alechol ot to S0 puend has a
flash | Fﬂlnt of TT°F, hhﬂrPaE 150 proef elevhel has a
flash peint of uﬂlj 55

(10) In case cf an accident, imnedistely cqll the
Fire Department. D¢ not delay other than to get all
occupsnks out of the nouse. It is a good practice to
have your gardzan huse attached to the cutside faucetl
and readily available. An alechol fire can be extin-
guished with water 17 the aleohol is sufficiently
diluted. However, the heat releuse is so rapid that
except for very small fires, you will need trained
help in hendling the situation. Don't delay in cvacu-
ating the house and calling the Fire Department; then
do the best you can in ccntrolling the situation.
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(11) Above all else:

a) DON'T LEAVE A STILL UNATTENDED!
b) DON'T DRINK AND RUN THE STILL!!
¢) DON'T RUN THZ STILL IF YOU ARE SLEEFY!!!

Distillation can be interesting and it can be reasen-
ably safe, but don't spoil it through unintelligent
rperation or plain carelessness. Though you nay be

a brave soul with lots of luck, don't expose yourself
and other people to serious injury — OR yourself to
liability for serious property damages. Remember, if

an accident occurs, you are the cause and the one
degally responsible.

(12) One special word of caution for those who use
imnmersion heaters, These heaters must be completely
immersed in ligquid, If they are not, they will over-
heat and be destroyed. If this havpens while a flammable
mixture of alecohol vapor and air is in the top

portion of the still, an explosion will occur.

Such an explosion would be extremely dangsrous beoth

from the standpoint of flying parts of the still and

a very rapid spread of fire.

COMION POT STILL:

This section deals with the 3 or 4 run system, using

a basic sugar-water-yeast-chenmical booster ferment,

and the common pot still apparatus, Incidentally,

the reflux chamber stills are excellent (one run equals
four runs in pot stills) but the majority of us use a
pot still over a gas flame; therefore, in this section,
we will concern ourselves with this method. Be sure
your thermometer is mounted in the vapor space chamber
so that temperatures will be vapor temperatures. Do
not mount your thermometer in the liquid, keep it at
least 3 inches above the liguid level.
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RUNNING THE STILL:

Using the ferment deseribed in"The Basic Batch,™
page 3:

NOTE: TURN ON EXHAUST FAM FOR ALL RURS

First Rup - Run to 207°F #

Pour your ferment into the kettle up to the 5 gallen
mark and set up the apnaratus. Ad%ust your condenser
and turn on the flame or flames. (Warm-up neriod can
be full blast.) This section is based on a one-burner
heat source; if you can use two burners, your times
will be considerably shorter. Depending on the
alcohol and water proportions, as well aa the
temperature of the mix before heating, the run should
start in about one hour between 170°F and 196°F,
Approximately two hours later, when 207°F is reached,
you will have a good working stock of about one or
one and a fifth gallons., BUT, if your ferment
temperatures were too high, you misht be

unlucky and get only 1/2 gallon! (See "Rate of
Fermentation®, page 1.) Your first run distillate
should amount to about 40% ethyl aleohol and %03 uater
and by-products. Disconnect the Xettle and pour out
the residus. Be careful while rouring out the hot
resldue as splashes might cause you to drop the
container resulting in painful burns. 4 good way

to empty a large still is to use a piece of garden .
hose as a siphon. FPut one end in the liquid and £ill
the hose by turning on the water favcet. As soon as
all the air is removed, discomnect the hose from the
faucet and let the liguid sivhon down the drain. At
this point, it is a good idea to rinse out the tubing
so that any lurking "solids" are flushed avay.

Ye might also add that sometimes one gets anxious and
runs before his mix stops working. The gresn or
unsettled batch bubbles inside the pot. Conseguently,

*See lote Page 16 S b



if thera's not enourh space above the level of the liquid
in the kettle, solids will come over and cause the con-
densate to turn milky in the receiver. This is also
caused by rumning "full blast® or, in other words, there
is too much heat applied to the pot. If this should be
the case, keep on rumning at a raduced hegt and when you
finish, be sure to rinse out the entire apparatus thor-
oughly before starting the second run. Incidentally,
unless you have had lots of experience, it 1is not a good
idea to run at "full blast" for the entire run. MNost of
us use the high heat only to cut down the warm-up period
of the batch.

Pour your first run into the kettle as is, do NQT add
water. Set up the apparatus again and turn on the heat.
CAUTION: MNEVER TURN ON THE TLAIZ UMTIL THE KETTLE 19
BUTTONED UP. This time results come faster, at about
1600F-1800F it starts, and in about one hour the 20.°F
mark is reached. If you are lucky, you should have
about 3/4 gallon of about 0% ethyvl alecohol, and the
remainder water and by-products., Omce again, rour

out the waste, and if you wish, rinse out the tubing.
We now have a nretty good stock, but reast taste and
other by-product traces are definitely there, although
in very small proportions. At this noint, remenber,
70% aleohol is L40 vroof and has a flash voint of

70°F. You now have a very flamn gble product.

HNote: Multiply % Alecohol x two to get "proof.”
e.2. 90 Proof whiskey is 45% aleohol,

Third Run - Save Evervthing Setwean 170°F _to 1E4CF*®

This is the run that counts; the first two runs served
to get us a good worklng stock, now ve atart to refine
it. Four in your second run without aiding water,
button up the anperatus, and turn on the heat. Stand

%S Note Page 16 - 14 -



by to watch your theriometol. b abovt 1 50%7=1500F the
neadle or columm really moves fast to the 1700F=172°F
marks this jump is normal, don't let 1t woryy you.
Throw away whatever cores off before 170°F (or that
which cones off before the triclkle steadies into =
solid stream), and gave the rest up to 184°%F, Timo
for this third rum is about 3/4 hour, and the distillate
will amount to about 1/2 gallon, which will bs around
227 to 875 ethyl alcohol and the remeindar water and
-arw, very srall traces of br-products. Some of us
stop hers and call it quits. The elapsed time from
start to this noint is about 4=3/4 hours.

Fourth Run - Save Zvervthing Petween IINOE £ JRODE =

Yow we are on the licne stretch. Four in vour third
run without addinz water, button up and turn on the
heat, As bsfore, the needle will jump to the
1700F=172°F mafk. Turow away vwhatever comes of £
befors 1700-1720F and kee~ the rest up to 1£0°T,
This time the run will last only avout 1/2 hour and

will amount to about a 1/2 gallon, consisting of 90% . .

to 95% ethyl alcohol and the remainder distilled
vater. We are betting our first drink on the fact
that the by-products will be negligible. How you
have an excellent base for any type ligquor you care
to concoct,

Notice that we have not once run according to nroof;
now, bring out your hydrometer, and let's cut tle
fourth run back to about §0 proof, Be suvre taat you
use your hrirometar at the correct temperature,
usually 60OF; otherwise, if the product is warmer
than prescribed, there will ba an error in rroof.
After cutbaelz, you should now have about 7/8 %o
1-1/5 gallons of the finest raw whiskey this side

of California, Here's a thought: don't worry if
your ferment didn't start running ot the temperatures
we've indicated; it is rare that two bateches are

%Sae Note Page 16 w15 -
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exaetly alike in alcoholic content; therefore, there
will be differences in initial boillng temperatures
as explained in the footnote below,.*

#NOTE: These temperatures are approximate. It is
very difficult to run exactly according to the
prescribed degree because:

a) Your thermometer might be off,

b) Percentage of alcohol vs. water may vary
conaiderably even though you have followed
correct instructions.

Therefore, &s you gain sxperience, you'll learn to
judge both temperatures and the Ngtrength” of the
first trickle during the 3rd and 4th runs. Usually
you throw away that which comes off before the trickle
steadlesa. '

REFLUX COLUMN DISTILLATION

(1) Apparatus: Bssentially there will be a pot
(5 to 20 gal.), & packed colum (1-1/2 to 3 fast),
and a condensing systen.

The pot requires little corment excert to state that
operators of gas heated units gshorld be careful because
tho product is nearly pure ethyl algohol and thus
extremely combustible, The top and sides of the pot
should bs insulated.

The packed column is the most important aspect of

this type of still, The usual packing materials are:
stainless steel mesh or turnings; glass beads or rings,
and porcelain saddles. When packed nofmally, one can
expect 6 inches (1/2 foot) of packed coliumn height to
be equivalent to one plate. Thus the pot and 17 feel
of packed column will be equivalent to the 4=run pot
still. The outside of the column will need insulation,
otherwise too much internal condensation will occur
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due to heat loss to atmosphere. There are two schools

of thought on the need of an intermal reflux condensar.
Certainly if one is used, then careful control must be
exercised; otherwise the column may become flooded and
thus impair efficiency of separation, There should be

a separate needle valve for controlling internal reflux
water- do not allow the complete condenser water streanm
to pass through the internal reflux condenser. One way
to decide on the nead of internal reflux is the adequate-
ness of the golurn insulation. If the column is not well-
{nsulated, then the need for internal reflux is lessened.

(2) Operations: As in any distillation, the faster tha
rate of distilling, the lower the efficiency of separation.
If a 3-foot column is used, the process can be forced,

and still yield good product with one run. If a short
column (1¥ feet of packing) is used, a lower rate is
dasirable in order to get by with one run,

(3) Cloaning: The cleaning operations of a reflux

column depend on one's techniques of distilling. Aftar
every batch one should bacltwash the column, And after

L, or 5 batches the column packing should bs removed and
cleanad thoroughly; hot soapy water, vinagar rinse, rav - .
water and sweot water,

HAGING"

It was sunposed for a long time thal by aging atraight
whiskey in the charred wood, a chemical change took
place, which rid the liquor of fusel oils and this
destroyed the unpleasant taste and odor. 1%t now appears
by chemieal analysis that this is untrue - that the
effect of aging is only to dissipate the odor and
modify the raw, unpleasant flavor, but to leave the
fusel oil still in the straight whiskey. It is known
that wood absorbs some of the undesirable components
while some of the materials in the wood are, in tumn,
dissolved by the whiskey. At the same time, some of
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the secondary products are changed into acids and esters,
80 that in matured whiskey many of the secondary conm-
penents are actually present in higher content that in
green liquor, The esters incroase in matured whiskey,
but to a lesser extent, while the furfural and higher
eleohols, i.e., fusel oil, remain rractically unchanged,
There 1s also the change in proof in whightey stored in
wooden barrels eince water diffuses more rapidly through
the pores of the wood than dogs alechol,™

The above paragraph throws a new light on the subject.

Apparently it's not truo that aging in charred wood

gots rid of the indesirabla by-products, but still some

of us like the taste of the esters because that's what

gives tha "whiskey taste" to our Stateside ligquor, It

follows, then, that ruming according to temperstures
0 k wr

by-productg.

In the past somp people have used the technique of
accelerated aging by double-boiler heating of 90 preof
aleohol and wood chins, We dofinitely do not racommand
this method because, first, alechol vapors are feleasod
above the flame of the steve which is hazardous, and
second, the method requires a loosa=fitting cap on the
alcohol container. It is difficult to specify what is
loose and what is not, If the eap should aceidentally
be fastenad too tightly, it is possible that rressure
can build up inside the container, and it might exploede,
This 1s a double hazard because of the shrapmel-like
articles of the codtainer and the sudden rolease of

the flammable aleohol wapors,



