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ment painful places were felt in this region, and a pe-
culiar purplish rash appeared. Forty-eight hours after
the test this rash was still discernible. The opinion
of the investigators on this point is that the rash was
attributable to small bubbles embolizing the vessels of
the subcutaneous fat, while in the case of Mr. Green-
wood the pain experienced was probably caused by
small bubbles in the nerve sheaths in the first case,
and in the knee joint in the second instance. The
imperative necessity of active movement during de-
compression is thus shown, and caisson workers should
be instructed to freely exercise and massage every part
of the body while undergoing decompression in the
air lock.
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THE INDUSTRIAL USES AND VALUE OF ALCOHOL.
Y HENRY HALE.

The decision of the government to permit the manu-
facture and sale of ethyl alcohol free of any tax where
it is denaturized, or rendered unfit for use as a bhev-
erage by treating it with some suitable denaturant, is
of the highest importance to this country, owing to the
effect it will have on so many different industries.
While the number of plants for the manufacture of al-
cohol will undoubtedly be greatly increased, its benefit
in other forms of industry is of far more moment.

It is needless to more than refer to the raw material
from which alcohol can be produced at such a small
expense that it can be utilized in place of refined pe-
troleum and other liquids to a greater advantage. As
corn is one of the principal materials, a brief refer-
ence to the quantity of spirits which can be secured
from this grain may be given. Tests which have been
made at distilling plants in Illinois show that from one
bushel of corn no less than five gallons of proof alco-
hol can be distilled. This means a liquid which is
from 90 to 95 per cent pure and from 185 to 190 degrees
proof—a standard which allows it to be utilized in
nearly every product in which it is required as an in-
gredient, and which shows it to be superior to gasoline
and kerosene as a fuel and as an illuminant. Estimat-
ing the cost of a bushel of corn at 42 cents, the entire
expense of a gallon of this alcohol is but 10.78 cents,
for with the modern equipment of a distilling plant
the cost of mechanical treatment is actually less than
two cents per gallon. According to recent statistics
compiled by the government, crude wood alcohol costs
no less than 40 cents per gallon to manufacture. As
low-grade molasses from sugar cane is another base
for the spirit, reliable data have heen obtained as to
the percentage which a given quantity of it will yield.
The Cuban distilleries extract a gallon of alcohol
(which is 90 per cent absolute) from two gallons of
the molasses—molasses of a quality which is brought
to this country and sold at three cents a gallon. The
average expense of manufacture, based on this price
for the raw material, is less than 10 cents. The differ-
ence between the molasses and corn spirit is that the
former has an odor which is somewhat disagreeable,
but it can be utilized as effectively as the other for
all purposes except in preparation of liquors and medi-
cines. The low cost of the molasses alcohol is of
much significance, as this base is similar to the waste
product obhtained in the manufacture of sugar from
beets. Consequently, it should be an additional incen-
tive in the expansion of the beet-sugar industry, while
an opportunity is offered to manufacture alcohol espe-
cially in Louisiana and Hawaii.

As is well known, potatoes and fruit are two other
inexhaustible sources of supply in this country. The
importance of the potato as an alcohol producer can
be appreciated when it is known that 20 per cent of
its substance represents alcohol, and that an acre of
potatoes yielding 300 bushels will supply over 250 gal-
lons. At present the aggregate American potato har-
vest exceeds 200,000,000 bushels, grown practically in
every part of the United States. Overripe fruit, which
is now largely a waste product in the various orchard
districts, can be utilized in the same manner.

As ethyl alcohol can be employed to greater advan-
tage than the methyl spirit in nearly every branch of
manufacture in which alcohol is an essential, some
of the products in which it will be utilized extensively
may be mentioned. They are as follows:

Aniline colors and dyes; hats (stiff, silk, and straw) ;
electrical apparatus; transparent soap; furniture; pic-
ture moldings; burial caskets; cabinet work; passen-
ger cars; pianos; organs; whips; toys; rattan goods;
lead pencils; brushes; wagons; boots and shoes;
smokeless powder; fulminate of mercury; brass beds;
gas and electric-light fixtures; various kinds of metal
hardware; incandescent mantles; photographic ma-
terials; celluloid and other like compounds; sulphuric
ether and organic chemicals.

Nearly every one of these represents material ex-
tensively used in this country as well as in Europe.
The manufacture of aniline dyes, however, has been
greatly handicapped for the reason that Germany, per-
mitting the use of tax-free alcohol, has bhecome the
great center of the industry, as the spirit is one of
the main essentials. At present only 200 barrels of
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grain alcohol are used yearly for this purpose in the
United States. In the making of hats about one-half
gallon of ethyl or methyl spirit is needed to every hall
dozen, which will give an idea of the extent it is used
in this industry. Its value in finishing woodwork,
such as furniture and pianos,' lies in the fact that it
is the best solvent for shellac, and is indispensable as
an ingredient in the preparation of fine varnishes and
polishes. It is an interesting fact that solutions of
shellac and alcohol enter largely into the manufacture
of hats, and are used also as a lacquer for the coat-
ing of polished metalwork. In modern explosives al-
cohol is required in such quantities in the preparation
of fulminates and smokeless powders, that here again
some of the European nations have had the advantage
of us, since they have been enabled to secure supplies
of ammunition at a much smaller cost. Tax-free alco-
hol is therefore of vital importance to the country
from a military point of view. Most of our fulminates,
for example, are made in Canada from American alco-
hol and returned to the United States to be sold.

The popularity of illumination by means of the in-
candescent mantle has caused this device to be made
literally by the millions. From one plant alone in
Camden, N. J., come 15,000,000 mantles a year. The
spirit required by this company is about 50,000 gal-
lons. In the past it has largely consisted of wood al-
cohol mixed with cotton especially treated to form a
coating which protects the mantle while being han-
dled. It is this coating which is “burned off”” when the
mantle is placed upon the fixture for service. In chem-
ical solutions for photographic work, and for the arti-
ficial drying of negatives and prints, grain alcohol
may be considered invaluable. Substitutes have been
employed for it to a large extent in America, but the
price of such articles in Europe averages considerably
lower than in this country, owing to the higher grade
of spirit which can be employed tax-free. As an
indication of the enormous quantity of inferior
substitutes utilized in place of ethyl alcohol at
present, the report of the Commissioner of Inter-
nal Revenue shows that during 1905 less than 175,-
000 gallons of ethyl spirits were used by American
manufacturers of aniline dyes, soap, woodwork, photo-
graphic material, celluloid, and electrical apparatus.
Prior to 1862, when the internal revenue law, which
has been abolished, went into effect, the annual pro-
duction of this grade of alcohol was 90,000,000 gallons,
of which a large percentage was consumed in indus-
tries exclusive of the preparation of beverages.

Thus far reference has been made only to some of
the minor ways in which grain alcohol will take the
place of other fluids when the tax upon it is removed.
Unquestionably, its importance as a factor in produc-
ing light, heat, and power is of the greatest magnitude.
Indeed, it promises to become one of the main elements
for illumination in the United States, not excluding pe-
troleum, gas, and the electric lamp, for the light pro-
duced by it is of a very high quality. We have been
chiefly familiar with the small taper used in the sick
chamber, where the expense of buying alcohol at 40
and 50 cents a pint for this purpose could he met.
With a flame of intense whitness, almost free from
odor, the spirit lamp has recommended itself to phy-
sicians and nurses. To illustrate its advantage over
kerosene and other forms of illuminating oils, a French
inventor has perfected a lamp which burns alcohol in
connection with a Welsbach mantle.
drawn by means of a wick into the burner, as in the
example furnished by the ordinary kerosene lamp, by
means of capillary attraction. In thirty seconds after
being lighted the light is at its max!mum brilliancy,
unless it is turned down purposely. Tests which have
been made with this type of lamp resulted in produc-
ing illumination equal to 25 candle-power for a period
of 59 hours with a consumption of one gallon of al-
cohol. This quantity therefore sufficed for 1,475 candle-
power hours. With the same quantity of kerosene and
employing the same lamp, the illumination was equal
to only 783 candle-power hours, the dverage candle-
power of the oil light being but nine. Consequently,
the total illumination furnished by the alcohol was
nearly double that of the oil. The tests referred to
were conducted by experts at the Electrical Testing
Laboratories in New York. They agree with the state-
ments of Prof. Rousseau, of the University of Belgium,
that alcohol at 31 cents per gallon is more economical
as an illuminant than kerosene at 15 cemts per gal-
lon, owing to its superior light-producing properties.
Prof. Rousseau bases his argument on a series of pho-
tometric tests conducted at Brussels, when it was found
that denaturized alcohol 90 per cent absolute would
give this result. It has been shown in laboratory in-
vestigations that high-grade kerosene contains but
8,000 heat units per pound, while ethyl alcohol contains
12,000, thus being 50 per cent more productive of heat.
As already stated, alcohol has been made from hoth
corn and molasses, at a total cost not exceeding 12
cents a gallon. According to Prof. Rousseau’s con-
clusions, a given quantity for lighting and heating
purposes is equal to at.-least twice the quantity of
highly-refined petroleum in the form of kerosene. As
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recent market quotabions for the latter fluid at rertail
are from 15 to 20 cents per gallon, the fact seems to ne
verified beyond question that the spirit is preferable
to the oil from the standpoint of economy, aside from
the fact that it is without offensive odor, is less liable
to ignition in handling, and gives a far better light or
fuel where it is designed for cooking and other domes-
tic purposes.
(To be continued.)
@ ——
AUTOMOBILE NOTES,

The Automobile Club of America is planning to con-
duct an alcohol fuel consumption test next fall.

Simultaneously with the news that Percy Pierce fin-
ished the 1,000-mile Herkomer Trophy test with a per-
fect score for his Pierce “Arrow,” word has been re-
ceived that the 3,000-mile European circuit endurance
test in which he is entered has been indefinitely post-
poned. Mr. Pierce will doubtless return at once to
America in order to compete for the Glidden Trophy,
which he was so successful in winning last year.

In order to test the energy consumption of electric
carriages under unfavorable conditions, a 100 kilometer
(62 mile) test run was recently organized in Paris
over dirty and slippery roads, fog prevailing at the
time. A number of carriages carrying four passengers,
and weighing complete over 2 tons, covered the entire
distance at an average speed of nearly 15 miles an
hour, and consumed less than 160 watt-hours per ton
mile. The first prize was gained by a carriage entered
by M. Védrine, which required 155 watt-hours per ton-
mile. According to L’'Industrie Electrique, the energy
consumption of this vehicle under ordinary conditions
is from 110 to 120 watt-hours per ton-mile.

The leading automobile event of the season is to be
the Grand Prix, organized by the Automobile Club of
France, which will be run on the 26th and 27th of
June upon a circular route known as the circuit of the
Sarthe, not far from the town of Le Mans. The foreign
automobile constructors have been making great ef-
forts to surpass the cars which ran in last year’s Gor-
don Bennett Cup race. As the list of entries has now
been completed, we are able to give a list of the new
cars which are to enter the race, and also some points
abont their construction. In the order of starting, we
find the following makes: De Dietrich, Fiat, Renault,
Darracq, Richard-Brasier, Mercedes, Gobron-Brillié,
Itala, Gregoire, Panhard & Levassor, Vulpes, Hotchkiss,
and Bayard-Clement. Three cars of each of these
makes have been entered (excepting three) making 36
in all. The first series of 13 cars will be started, then
the second and third, beginning at 6 o’clock A. M. We
expect to illustrate some of the leading types at an
early date. As to the main boints of this year’s cars,
we find that chain and jointed rod driving are used
in about an equal proportion, and none of the makers
have changed their system. The gasoline tanks con-
tain in general about 50 gallons, and the cars will all
take on gasoline en route. About 15 or 20 gallons per
100 miles is expected for the consumption, this differ-
ing according to the power of the motors, the car-
bureters, the speed, etc. Special precautions are
taken to re-fill the tanks as quickly as possible. Owing
to the hard wear of the tires, the makers have been
looking specially to this matter, and are to employ a
rather light form, but very solid and having a great
number of cloth layers. They are lesscning the thick-
ness, seeing that it is not the absolute wear, but the
separation of the cloth that is to be feared in the
circuit race. This year many of the new spring damp-
ing devices are used to deaden the shocks and jumping
of the cars. The Truffault suspension is used on some
of them, and also the new Eds spring damper. On
the Panhard cars we find the progressive damper of
Capt. Krebs, while the Renault cars have a liquid
damper. This year the Mercedes cars use {he Truffault
suspension, and also a Jenatzy damper, which consists
of a strong rubber band used to check the rebound.
As to the carbureters, each maker uses his standard
type, but some improvements have been made this
year. In general, the wheels are larger than in last
year’s cars. This tends to diminish the wear of
the tires, seeing that the latter will now have a lower
speed. Most of the cars will have three gear speeds,
but four will also be used on some of them. As to
weight, the lightest cars are the Darracq and Gregoire,
which weigh 1,900 and 1,980 pounds respectively. Most
of the others are very near the limit of 2,240 pounds.
The motor power is quite variable, and while the
Richard-Brasier, Renault, and Gregoire motors have
from 100 to 110 horse-power, the Itala, for instance,
has 140 horse-power. With one exception, the chassis
are built of pressed steel. One of the Gobron cars
uses a steel chassis. All of this year’s motors have
four upright cylinders, and most of them are cast in
pairs. Only the Bayard-Clement and the Panhard are
using copper water jackets. The Gobron-Brillié motor
continues to use a double piston in each cylinder.
Italy, Germany, and France only are represented in the
race. The Fiat and the new Itala cars will represent
Italy and the Mercedes Germany.
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