
the jiquor." isjto LUsed _for, industrial
purposes ;\u25a0 only-

'|AY..AV..good ':denaturant I
;-ought^to'"pbsses«j Ith»^foUbwtag:^esjen^'s1 th»^foUbwtag:^esjen^'5
;tlalsVf'Iti«hbuld,^flr^ora4^endj>r]tlie|
alcbhbllunflt ffor,-;drinking;s and should
riot'hlnfltr \u25a0its -use ifor;lighting or;heat- i
Iing;purposes.'^ No -.add; should vbe "given'?.
ottiand yitIshould (notista(n.*i For ipower V
'purposes the alcohol should not give offI
offensive); odors ;:orjdeposits aoot.'xi;.The \

'\u25a0 proportion $ of f_-the Xaenaturant \? should|
\u25a0b©^low|and|not|higti^and£not;Tof ..%'i
:poisonous ;nature/; rIts\presence \\x\\;al- f
?cdhbllßhould|b6'easily ;:detecttd|lngor->
fderis'toipr^Tentvfrauc^andCajmostleß-
'•entlaltipointy is $\u25a0 the;;impossibility of?
I»epara Itin,gatbe *from«?ftthe|
:alcohoreven\by the most refined means.
fAmong pother rdenaturants g offered &arcV
:pyrjdlc • bases, % oils |?of|aQetone^ethers,f
.formaldehyde fand imethylene. ;\u25a0 ?Near-^
ly; every^one *;ojt^fithefceKsubstances -i
is:. scarce pand;^ %high X;priced; i(^be-"-i

sides (^depositing ;'rejslnou3fdeposit " mV

combustion/ they.'cah be
eliminated distillation. t^Formalde-,-
hyde is poisonous.' hThe best denaturant }

used In,Franc» ais]methyl^ spirit,.;pre- ;i

paredCby>tlp^poyernment -itself.; /?lt'
cannot b« separated from alcohol by any,
chemicalimeans k and:-. imparts -;a:naus-*
eousItaste, ;"neither ./is;the" odor roffen-;:
slve.^^j<".. S-'w'.-yy'; :':/:\u25a0\u25a0\u25a0,''- .\u25a0 :\u25a0'-"\u25a0\u25a0 \u25a0\u25a0 \u25a0''- '•"
;JIn. Germany J and Austria the |official \
\denaturant [\a .used I;ln^the propoftion'ofI
13%£perj cent, ./i- England ftuses >11*» per *
Ican t\proportion, vand :;Holland? 15=^ per *
;cent^':":,'o'' :

"'' '-'::,:/-\-::'->- ';\u25a0'"\u25a0\u25a0 \u25a0>'; :.\u25a0\u25a0\u25a0: ''\u25a0

..'iiDenaturiaed jalcohol;is -^colorless.'. -Inrf
France k the;offloial.denaturant :is \u2666 com-'.
;posedjof|;lipartJof3niethyl|splritJandV
0.5 part standard benxlne, to be added.
itq4lOOl'paftssof«alOAhol.*T'*Thes methyl^
spirit}is 5 tolbe £9QJ per^cent lstrong landI

\u25a0must «t'containSBs]f per, TcenU'ofi acetone i
'and [6'"per.cent of1pyrogenlc'matterAThe >*
',ben»ine\used5 \tiai"dlstiUation> of 'coal ;;
star.- 'Alcohol admitted; for;denaturatlon -,
]must X"have "at v leasts a strength of*90

**

. Another
*'

form
'
of standard • denatur-

ized alcohol- is the carburetted, exten-
sively used in motors. 'It-;ha.s been
provedlthat^the; ealoriflc' power;of alco^

•hoi si»Slow./ Compared '
with -•gasoline,

.alcohol; shows; a;power, of but',4Bso.cal-
orics as of 8280 calorics. for the former. '•\u25a0
By'making a SO per cent benzine mix--
ture V 7850 ;-? calorics 1is.produced.-- )The \

f French standard of naturant is:10.5.
\ pericent. '.;,. -^
IivDenaturing alcohol is a simple ,pro^,;
:cesa^andirequlres"n6;heatlng ror;appar£
fatus." ;>,'AUV Uiat!is:needed ',is :a 'mixing;
plant and a series of tanks to hold the

•\u25a0 denaturized \alcohol, f- From ;the tanks
.*. the cmixture £is

'*run ;off'\Into;cans :;or
metal casks for shipment. All the pro-.
::cess ",is r i^nder \ the ? supervision ;of \u0084Oov
L'ernment"';insp<ctorB twho examine and
? gauge all'the products which!are used.
'.Thus ;; far,'no dena turant discovered *is\u25a0

jfree »from'jobjectlons|and «:the" French'
Government,^lh {order \ to stimulate dis-;

eovery, ftas offered valuable prizes. Th*
first priza of $4000 willbe given for a'
denaturant superior to the present one
and offering guarantees against' fraud.:
Tha second prize of $1000 la offered foi\
th»- discovery of a.system of utilizing
alcohol/ for lighting under th« sam«>
conditions aa petroleum.

ThingsYet toXearn. -
The United States Government ha«

th« advantage of knowing all the pro-
cesses and-methods of denaturizlng al-
cohol and of the experiments of foreign
authorities which have been made to
overcome the objections met with, but
wilJ:;".be Tcompelled to acquire ;more"
knowledge, inasmuch as no process'
known is free from radical objections.

It:has been found that. methyl-alcohol

Is extremely injurious and cases of loss
of sigh*, well authenticated, hays re-
sulted from Inhalation of vapors ot
wood alcohol, as well as InIts use as a
liniment: Painters; are peculiarly sub-" \u25a0.
Ject to the dangerous effects of tho pot-j
son as the denaturized alcohol Is exten*
tlvely/Teroployed, in varnishes.
.ITha^ Government. ..through tQ« I>o-;
partment of Agriculture, willon Janu-
ary" V,publish a bulletin placing before
the public -a, collection of the best ob-
taina>le"*d»ta on the use of alcohol in.'

smalß engines. : All persons interested.^
~|n>*pi|ents '• or Inventions or, experi-
menters.are requested to communicate'with^the.department."

•flTheTbp«ration of 'the law: will
watched with decided interest.' The use

-of denaturized alcohol Is,expected to*:.become universal. -almost, and to
'
open

up a new.line of research and discovery,
fromJwhich the \u25a0 country ': will?4terlW
great benefit. In Germany the coat ot
potato

*
spirits is reported to b« from"

'82 {to:35 cents 'a :gallon.'. Commercially-
pure alcohol is quoted at J 2.7 5 a gallon.

-On denaturized
'
alcohol *the fGovernr

ment .consents''. top. forego c.Uhia 'jtax i;of
$1.10 a gallon; provided' it;can • be :pro-
ticted /against! fraud \s and v.be\ assured

Every great . nation .of- the world*
which levies; internal revenue taxes
relies upon alcohol and alcoholic bever- -
ages for at. large": proportion of-the tax./As .luxuries

'
Which :may% 'be -dispensed \u25a0

with, arid witli p̂ositive,benefit \u25a0 tothi-
people, alcohol.\intthe Lform'common-y
ly absorbed,' Is compelled to pay -a
huge proportion^ 'of;the internal taxa-
tion,• \u25a0 arid,.as .the 'temptation

(to"( to" evade
the payment of

"

theltax is"great,: the-
Government '{ surrounds ;thV.^distiller"l
with;ev^ry -precaution possible .in -.or-

;^ The tax levied
by the United 'States ;upon, alcohol is'
$1.10" a gallon; which, added ;to the
first '. cost of distlllatloru. makes \u0084.tht
price -to' the.'cbnsumer so.: great that,
only where the use of alcohol;lsfabsb--
lutely necessary ;>is}It employed at all.;
But -there is";an;J infinite -varietyv/o_f

'

harmless 'purposes,? in which Alcohol'
might be;of,the 'greatest/service, ;pro-
videa its price cbuld'-be, reduced to' rea-
«onable;flgurei^^Tb^^ahceVapain:tho:
.worldria; Ihd«bte4/ffoV;Uie tra-'
tion of tbo ? unlimited?number 7of pur- .
poses iin which:alcotibr is useful: In the \u25a0]
industrialj^rld;^ Hundreds: of roanu-
facturlng processes 'are 'dependent uponI
alcohol :for^svccesBfUl vmults.; Light-?
ing^r heating^:»n^Ubcbmbtibnj mayiibe 1

;

cheapened^ and perfected ;by\u25a0:'Uie^em-.i-
ployroent^- of:low-priced .alcohol/ \u25a0 and

*

from-this requirement has finally,;risen v
the term

"
industrial ?o'r*-:

"

alcohol. Ho}indicate the or ad» \u25a0;

ditlbn made to>i\ ta;cbTa'racUr -ofia
-
iija-<•;

ture" to \u25a0prevent
'
conßiimption\ by ;human'*!

being) ;*an'd^limltlrigv
*itsjeropjoym«at( tbi

purposes purely^ Industrial, j \u25a0

'
:,: ;

ForegbesiTai^. r? -vi-j

try,^the -world acknowledges itsrobli-
gations, not < only for the 'discoveries
which haye cheapened :<:< and, broadened
the: sources from -which alcohol may
be derived, but "in the unlimited uses'
by which it may -be employed in*'thei
industrial arts.

- <" ".

. Sugar beets aro en extremely facile^
source of -alcohol.,' 'By the adctition'pf

sulphuric acid -to the pulp the trans-
formation into sugar is facilitated and
yiclds.^after fermentation, a large per-
centage of spirit.- From the potato the
Germans have discovered an incx-.

haustible rource of alcohol. Alcohol
can be produced in unlimited ,quanti-
ties from wood, sawdust, rags, cotton
waste, straw, leaves, turf. etc.. etc... by

the conversion of these substances jnto

cellulose by the ;addition, of sulphuric

acid. Clean rajs and paper yield their
own weight in sugar after being treat-
od scve:i times by sulphuric acid ami
from this saccharine alcohol Is subse-
quently distilled.

Tiie process is one of infinite variety
though very complex. The French
ceem to c::cel all other nations in the
ingenuity with which they attack
chemical mysteries and the success
wjth which they subsequently arrive
at solutions. Consequently no nation
surpasses France in the cheapness with
which alcohol *Is „produced or •

in
-
the

mechanical devices requisite for'distll-
lation or rectification. Every ttep is
the result of infinitely careful investi-
gation and the fine adaptation of means
to produce certain results. There is
no universal method by which all sub-
stances can be treated; each fruitvveg-

etable or wood requires a certain meth-
od of fermentation, though distillation
and rectification are, in essentials, the
same process for all. The two last
processes are' now \u25a0. performed simul-
taneously, though the means employed

are complicated.

The by-products of alcohol!^ distil-
leries include spent mash, which fur-

nishes good , food for \u25a0 cattle and is an
excellent fertilizer; carbonic acid,^gly-
cerine and many other substances
equally valuable.

The foregoing gives a faint idea of

the manner in which alcohol is 'pro-
duced and the number .of substances
in which the fiery:spirit is latent, only
needing the. arts of the chemist to
yield a liquid which is as capable, ot
good .as it is of harm.- Pure whisky,
in passing, contains CO per cent of
pure alcohol.

-

How Many Materials Yield.
As a" matter 'of reference," the French

manufacturer of
'
alcohol finds he- can

produce alcohol In the quantities men-
tioned below from the substances
named. From 100 pounds of each the
number of pints of alcohol which may
be produced is shown: '.
Potato starch ..,.....;.... ..;34t040
Rice ..........;:.'.. ........... 35 to 37
Maize ........:.. :....28t03X
Buckwheat \.................. ..tito 27
Soft wheat .;'.;". .....:.:....;..27 to 29
Millet .....;..:................25 to 2«
Hard wheat . '.... .:...;...::;.;24 to 26
Bye .....'.'.'.;..;....;.".....;.; .24 to 57;
Barley v.......;............. ...31 to 25
Oats ....;........ .".-. ...;.;.\u25a0; '. .19 t0 22
Potatoes (containing 70 per

cent water) >."»..... .... 1.....;sto 7
Beets: (containing- 80 'per. cent' .

water) .......;......... .....4 to 5
Molasses ...... .......,...:... .23 to 25
Crude-sugar .......«......',,. .36 t0"45
Dry g1uc05e. ..............,J.;;34 t04r
Cellulose 7(sawdust) 4 .'.'.'... .^r.."7 t0 10

To France,' before any other coun-

source of 'a supply-? \va.» declared off.*.

Fermentation produces the alcohol,

\u25a0which Is afterward separated by < dis-
tillation and rectification. Wine ;and
cider are the products of fermenta-
tion, and any farmer may produce them,
but the ultimate production of al-
cohol is the work of the distiller and
rectifier. Any substance willyield alco-
hol which contains sugar or that which"
is easily convertible Into sugar. Out of
100 parts of glucose, for example, fifty-

one parts of pure alcohol and forty-

nine parts of carbolic acid results when
treated after a certain formula.

The manufacture of alcohol was at
one period almost monopolized by the
French, and at one time it was only dis-
tilled from grapes. The ravages of

phylloxera so greatly diminished the
grape crop that other substances wsre
sought for that might be used as a
substitute. Itwas;discovered that .po-
tatoes, beets, artichokes, barley, wheat

or corn}and an infinite* number of other
natural productions, could be employed

for th*8 purpose, and the former . de-
pendence upon grapes as the, only

Science, with all the distinctions it

has realized from many successes, has

sometimes failed. Science knows that

alcohol is composed of carbon, hydro-

gen and oxygen and the proportion of
each which enters Into its composition,

but it has failed in making alcohol
directly from its prime elements. It

can make alcohol from almost every-

thing else, from grapes or fruit, corn,

wheat maiza and even sawdust. Po-
tatoes, beets and all other vegetables

aro fruitful of the spirit. In fact,

broadly speaking; alcohol can be made

from" almost everything except a brick-
bat. At this attempt science shrinks
as ithas been obliged to in the attempt

to transmute metals or to realize :the
secret of the origin of life. Any sub-
Btance possessing susceptibility to the
transformation called alcoholic' ferr
mentation is capable of producing al-
cohol.

•
\u25a0

IF
a discussion should arise as to the

relative economic importance of al-
cohol or cotton it is e::trcmHy

doubtful if'the latter would not be
relegated to second place. A French
scientist, -with the wonderful aptness
of phrase which characterizes his na-
tionality, has lately written a pro-
found treatise on alcohol, its distilla-
tion and rectification, which he dedi-
cates to his Majesty "KingAlcohol" as
en acknowledgment of the almost uni-
versal employment of the product in

the arts and sciences and its relative
Importance as an indispensable factor
In the world's economic development-

Any encyclopedia Trill afford suffi-
cient information regarding; the manu-
facture of alcohol, but no idea can be
expressed of the number of substances
Into which it enters or the variety of
rises to which alcohol may be applied.

To sum all. there is nothing in the
natural v.-orl.l of greater utility to
manlcind. and none so deadly. Since
fermentations began to appeal to tjje
appetite and the pleasant effects of
wine w\rc discovered, alcohol has
reigned as a monarch, a benevolent
despot to those who accepted his rule
wisely, but "a hard, destructive and

merciJees master to those who, yielding
themselves to liis pleasant advances*,
abandoned themselves wholly to his
seductive and all-emt>r~cia;j soy-

Just now the interest in alcohol is

centered in its employment in connec-

tion with the utilities. The law just

passed by the United States Congress

for the U3<s of denaturized alcohol
means a wide extension of its benevo-

lent purposes, which tuis country pro*

poses, to entourage "by following tli«j

example of almost every Government
of Europe, in admitting alcohol, under
certain discriminating conditions, to be

bo manipulated that while rendered un-
ea'e or unfit for human consumption.

5t may be adapted for certain economic
uses of the utmost value to the coun-
try. Under this benevolent phase alco-
hol is deprived of its powers to intoxi-
cate or to harm and becomes a servant,

like steam or fire, of unlimited possi-

bilities and enormous usefulness.

Made From Anything.

Enos Brown

TlIE \u25a0 S AN I-RANGISGp>: S UXD:VY \u25a0 CALI;:

WHEN DENATURED ALCOHOLIS KING


