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mpo r -inof flesh, itsmethods ofanalysis, and
the processes of its decay, have made itpossible to

preserve by refrigeration foryears at a time the products
of our abattoirs and slaughter houses. Analyses of these
frozen meats show that they have not changed in compo-
sition, but are practically the same as when slaughtered.
Again, the thing that has made refrigeration possible i>
understanding of the laws of heat and its absence, cold

The slaughter house wastes nothing, and with the aid
of the chemist everything is disposed of, nothing l>eing
thrown away. Hides are sent to tanneries, grease is
used in the manufacture of soap and candles, blood is
made into iikxd albumen or sold for fertilizer, scrap- are
worked into tankage or potassium cyanide, horns and
hoofs into jelly,buttons, and glue, and the bones them-
selves into bonebtack to be iwd in sugar refining.

The man of science serves the public in more ways
than by mere introduction of new processes. < iften bt
improves existing processes and applies existing prin-
ciples ino1

•
\u25a0 tns, thus enriching the community

and bettering humanity. As an example of this, we ma\

levelopment of the internal combustion
engin mmon gasolene engine of our motor

:engine is dependent
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vapors. I \u25a0 f one of 1hese constituent
the <\u25a0\u25a0 \u25a0 the explosion will be
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taking the result I improved

ocy of our internal combustion engines by a
study of the most powerful explosive mixtures of vapor
and air.

noolecule ofthese various dyes, had solved that seeming
intangible problem, the world had another source of
wealth opened up to it incoal tars and their derivatives.

He has given to us for our pleasure and use a mar-
velous series of lx.-autiful dyes built up out of the un-
lovely black of coal tar. Few have any conception of
the painful steps by which the chemist has claimed these
triumphs in the making of colors. For example, he
knows that by the introduction of different chemical
groups or units, so to speak, into such substances as
rosalinine or pararosaniline (whose compositions he has
accurately determined )dyes of other colors are formed.
He knows that the general effect of the introduction of
methyl groups is to form dyes of violet colors, and that
as the number of these methyl groups increases the
product has a deeper blue tint. He knows what dye
willsuit certain fabrics; he knows that benzidine dyes
have a peculiar power of uniting withcotton. He calls
this series substantive dyes. They bear euphonious
names, such as congo red and chrysamine. He divides
his dyes into series.

—
tri-phenyl-methane dyes, benzi-

dine dyes. etc. The dye chemist deals with complexity
itself, and withnames that are staggering in their length
and sound. The dye crystal violet orhexatetra-methyl-
pararosaniline. is made by the action of para-tetra-
methyl-diamino-benzophenone on dimethyl aniline in
the presence of dehydrating agents. The beautiful dye
fluorescein and the delicate rose pink dye eosin, as well
as the yellow alizarin, the sulphur dyes, and hundreds
ofothers of alltints and suitable toevery kind of fabric,
are all products of the chemist's brain.

Ultramarine, formerly obtained from the natural
mineral lapis lazuli, and worth its weight in gold, is
now made by purely artificial processes rom kaolin,
sodium sulphate, sodium carbonate, sulphur, and rosin,

and sells for only a few cents a pound.

One of the Wonderful Triumphs
ALLvegetation upon whichour lives depend must have

\u25a0^^ nitrogen forits nourishment. (>ver each acre of lani1
on this earth there is thirty-four thousand tons of nitro-
gen. When the natural deposits of nitrates forour fer-
tilizers began to wane, chemistry rose equal to the occa-
sion and combined this inert nitrogen ofthe atmosphere
by an electrolytic process with oxygen and calcium,
forming calcium nitrate and calcium cyanamide, sub-
stances suitable for plant food and plant nutrition.

Science deals with the ultimate constituents of our
universe, their combinations and changes. Itdeals with
life. It knows that nitrogen is one of the most im-
portant as well as the most expensive elements of plant
food. This achievement is one ofthe most useful as well
as most wonderful triumphs of chemist and engineer.
The chemist has made nitrogen serve mankind inmany
useful and harmful ways. He has combined itintocom-
pounds of tremendous explosive power.

—
guncotton.

nitroglvcerin, lyddite, cordite, and many other explo-
sives. By studying the instability of nitrogen com-
pounds, he has made possible its application in warfare
and in peace. He has made the sweetest of perfumes
out of the proper combination of this element. Again,
the same element of the perfumes, nitrogen, has been
made into most deadly poisons and into substances of
most revolting odors. The scientist now knows a large
part of the romance of nitrogen,

—
its entrance into the

composition of delicate perfumes, of nauseous gases,
beautiful hues indyes, healing medicines, deadly poisons,
explosives, in cyanides, in protoplasm of our bodies, in
nutritive foods." and in the plasma of our blood.

When we eat meat.- in the magnificent dining rooms
of our great restaurants and hotels, we seldom think
how science has been at work here too, in order to give
us the best that the world affords, brought maybe long
distances from other parts of the world. Studies into

5

THEgoal ofscience isclear; itisnothing short of
the oompkte interpretation of the universe."
The material prosperity ofanation is determined

n- the manner in which resources are utilized,by the ef-
aciencv oi its industries in methods of production and
\u25a0fflfriTinin of its wastes. The proper efficiency inmeth-
,^jsdproduction and manufacture can be obtained only
Van :r..' ":-" r.t scheme of working and a familiarity
r&h aT materials. The manufacturer must know
;ow to produce the best with least waste. Herein lies
aarfatore commercial salvation: for the great natural
-^sources are becoming exhausted, and the producer
~u< tnra

' ':'"e chemist and scientific worker in order
ofjnd oat ':\u25a0\u25a0 «" he can save. There must in the future

\u25a0,ea doser alliance between the so called practical man•^- :::o worker.
Science ass solved many problems; but many more

n-rnain v -• iive^ if industnal efficiency is brought up
•oits pn •

"' v<l- *-*">"^y< Î>*1 >* 'here is lost to this world
n in money and an appalling number of

22J2 :
- | We hear of the snapping of steel rails, the

".-..- l-s: our boilers corrode; ninety per cent.
.-.'. energy of our coal is lost through the

-.. liation; energy isdissipated bynoise and
friction. "'\u25a0' rivers are pouring into the sea wealth

from th« •'• • \u25a0•-\u25a0
":iT^eat cities, an(i our great peat bogs.

icring nativ square miles and holding vast stores of
.^jv-,-. c practically untouched. Trolley wires

\u25a0 .;•\u25a0\u25a0 :-!es last scarcely five years, our road-
up by heavy traffic, paint needs frequent

\u25a0enewing. '-:r books are Ear from indestructible.
imber industry wastes the equivalent of

-v.-^. *•\u25a0;:;- ;. usand acres of forest in sawdust and
snaps; aper industry literally pours money into
4jg r: !beehive coke ovens obtain only coke.
casting ;- \u25a0 c to eighty per cent, of the coal into the
„:, \\\. les of wealth inour culm banks, inour
;ow grade "\u25a0 'res and our lean gold and silver ores.

jg jjj deposits of iron ore worthless on account
lent of titanium, and our sulphuric acid
v. ay thousands ofdollars' worth of iron in
::r.pyrites burning.

We :::::
" ""-Spain annually two and ahalf million

ioibrs" forty-she to fiftyper cent, pyrites ore.
\u25a0 .::u:'.icturer practically eight dullars a ton.

. \u25a0 . . -its of thirty-rive to thirty-eight per
vT

- . <c practically untouched, because no way
::. ] to bum ore of such low sulphur con-

VYe also import from Germany yearly
:

- ..-. lI;milliondollars' worth ofpotash salts, an

•sportan a ;tituent of plant food. There are millions
. eked up inour insoluble silicates of

dspars; but we haven't succeeded as yet
:;i

-
extracting itfor the fertilizer trade.

fc ;;-.;. • Ifor the research worker? Does the
."-..-. L his help? Few realize what the chemist
-£ /.:;\u25a0. ..: be can do. Even1 advance inutilizing

• pr i lezn solved, makes for better living.
\u25a0_v ._. - usually quiet and unassuming, and lor

list r .. • - -m, as a class, do chemists get the credit

I
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gress is hidden ina question mark."
dole to do a thing successfully or to use a

r^itenal * greatest advantage, everything itis pos-
must be known about that material.

Water :... a used from times far remote: but even
rater . - ibe used to its greatest good for the
Vnan raa until the properties of steam were fully un-

testoi . steam was recognized as obeying the
cs -.-'\u25a0'\u25a0 : enunciated by the chemists Boyle. Avo-

pen :. : v Lussac. and until Watt had applied the
\u25a0:: sssive ; rof steam to the steam engine.

\u25a0^'har They Have Already Done

]N" :... \u25a0g. let us glance at some of the wonders
acki " the chemist and his brother, the physi-

ist. Le: ::ra from the rather discouraging things to
be done

• me of the magnificent things already uc-
.•-rr.:.:

B and its sticky. ietty tar have literally been
iaaged hues of the rainbow. Formerly immense
-r-..-u.- i .. were given over to indigo culture: but
sutv In '::, p« rts indigo made synthetically from coal
arprodi . and great tracts of land have been opened

r something else. As soon as chemists.
ffonteg 1.. j )udy to determine the structure of the
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