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I N T R O D U C T I O N

B Y *hiuvn
Formerly Frwlfoml of ihtt Afti*ri«*»#t tiirmifftt fWiHjf# Ptntnmf *»f

Chemtatry in Tfe«* VnltvtMy nf i J*kii$«»

The recent war as never beton in tho history <»f th«*
world brought to tho nation* of the earth a realization
of the vital plaea which the wimteo of chomiiitry holdn
In the devalopmeitt of the renourecM of a nation* Homo
of the moi t pietttresquc* foaturea of th i i awakening
reached the great publie through tho p r t i i . T h n i , tha
adventurous trips of tho DeuUchland with i t s eargoea
of wneentratud aniline dyc» f valnod tit mill ion* *tf dul-

omphamsed m no oflntr tncidimt otir ftittrmf
e! upon Oornmny far thtmci priidnrtH nf hftr

chemical indtiBtries*

The pnblto readf too, that hor e h t m i i t i Kavedl Cli*r-
many from an early dtsaatroua d t f t i t t tmth in tho fluid
of mi l i ta iy operationa and in tho mat t t r of fitomtftia
suppl ies: nnqiifitioiiably, without tho tromondbQii t1!*
pannion of her plants for ttia prodiiation of fiitrntaii and
ammonia from tho nir hy th«! prnemmn nf Ifatitr, Out-
wald and others of her grntt chi*mintHf ttit* wnr wtitttd
have ended in 1915, or early in l!H8f from oxlmiiiiticin
of Otrmatiy' i snppiien of nitrato c*iplin*ivt*if If nut in*
died from oxhauit ion of her food i t i f iplbs i n a. mmm*
qmnm of tho lack of ntirato itnil ammonia fortilixitr
for her fields. Inventions of inhntitntea t®r notion,
copper, r u b W , wool and many other
1mm reported*



INTRODUCTION

These feats of chemistry, performed under this stress
of dire necessity, have, no doubt, excited tbo wonder
and interest of our public. It is far more important at
this time, however, when both for war and for peaci?
needs, the resources of our country are jitr;iin?d to thi*
utmost, that the public should awaken to a cliwr realiza-
tion of what this science of chemistry reidly mean* for
mankind, to the realization that it* wizardry pvttmmim
the whole life of the nation as a vitalising, protoctivo
and constructive agent very mueli in the mmw way a§
our blood, coursing through our veins iiticl firtc*rttttt

carries the constructive, defensive and Ufa-bringing
materials to every organ in the body*

If the layman will but understand that ebemi*try in
the fundamental science of ths transformation nf trial*
ter, he ynH readily accept the validity of this sweeping
assertion: he wiU realize, for instance, wlsy exaetly the
same fundamental laws of the scianet apply to f tnci
make possible scientific control of, guch widely diver*
gent national industries as agriculture ant! «tai»l manu-
facturing. It governs the troasforniAtion of thu salt*,
minerals and humus of our fields and the oomponetits
of the air into corn, wheat, cotton and the innmaenible
other products of the soil; it governs no k§« tbo trann*
formation of crude ores into steel and dfaf$$ whieb4

with the cunnii^ b o m of ebtmical knowledg»t tmy be
given practically any conetiimblt quality of b i r d n t i t ,
elasticity, toughness or strength. And e u e t i y the
same thing may be said of the hundred* of national HO
tivities that lie between the two i i t r t m t s of ugricul
ture and steel manufacture!

Moreover, the domain of the science of tb#
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rnation of matter includes cwn Hf« tt»^lf an i ts
phase: from our birth to our return tt» dust the lawn of
chemistry arc the controll ing lawa of lif«f health, din-
ease and dnath, and the <*vi*r d e a r e r rwwgnition of thin
relation is the* strongest force that U raining itmlkmm
from the uncertain realm of an art to the niifw sphere
of an exact science. To many scientific) mimln it him
even become evident that those mont wonderful factn
of life, heredity and character, mu»t find their Html *x*
planatton in the chemical C0mpoitUon of thii wnipti-
nents of life producing, germinal protoplaum: mt*m
form and shape a m no longer iitipreme but arn re!o«
gated to their proper place a i the housing only of tho
living matter which fund ion* ehetnkally.

I t must be cpitf* obvtoii* now why thcmghtfiil fnen arn
insist ing that the public ihould hi* awakencul to it brtiitd
realization of the »ifcnificance of tint Hcience of ah^m-
istry for itn national life.

It i i a difficult nelmm in i t i df*ttili f h®mum it Una
found that it can b t i t interpret the vinible phmmmn®*
of the material world <m the b i i i i of t h i c!nti^fiticiM of
invisible minute material atoms ant) m o k c t i k i , putih n
world in st§elff w h o i t properties n n y be tseverthelenn
aeevrately deduced by a rigorou* logie mnimMmg tb«
highest type of scientific iniaginatiofi. But it layman
is interested in the wonder* of great bridge* and «tf
monumental buildings without feeling the nmtl nt in*
quiring into thu painfully minuti! and nt#ndiml mlmh*
tions of tha engineer and iirehiteet of the strains iintl
stresses to which every pin and every bar of ib« g r e a t
bridge m& every bit of *ton#9 t t « r y foot uf $mk in «
monumental edifice, will be exposed* Bn th# public may
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understand and appreciate with the keenest intercut
the results of chemical effort without the nwd of in-
struction in the intricacies of our logic, of our dealing*
with our minute, invisible particles.

The whole nation's welfare demand*, indeed, that
our public be enlightened in the matter of the relation
of chemistry to our national life. Thuaf if our com-
merce and our industries are to aurvivw tin* terrific?
competition that must follow the m?*iaWiHhim*nt of
peace, our public must insist that its representative* in
Congress preserve that independences in chemical man-
ufacturing which the war has forced upon tin in the
matter of dyes, of numberless invaluable remedie* to
cure and relieve suffering; in the mutter, too, of hun-
dreds of chemicals, which our industries need for their
successful existence.

Unless we are independent In these fklds, how easily
might an unscrupulous competing nation r!o us untold
harm by the mere device, for instance, of delaying sup-
plies, or by sending inferior material* to thin count ry or
by underselling our chemical luanufitetiircira and, after
the destruction of our chemical independent*, hattdioap-
ping our industries as they w w a in thi I n t year or
two of the great war! This is not a mm® possibility
created by the imagination, for our eeonomie hintury
contains instance after instanoe of tht purposeful un-
dermining and destruetioa of our industries in flntr
chemicals, dyes and drags by fortigu tntorosts bent on
preserving their monopoly. If one recalls that
through control, for instance, of dyts by a oompttfof
nation, control is in fact also eatablisliad m§r prod-
ucts, valued in the hundreds of mllUooa of dol lar^ in
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which dyes enter an an tmfipntiui factor, one may
indeed the tremendous tnduHtrial uticl ccminwrciiftl
power which in controlled by Urn Bmgki Iitvi^r di«*m
ical dyes. Of even more vital moment h cht'iniHtry in
the domain of health: tho pitiful calla of &ur hospital*
for loeitl anegthetic* to alleviate Huftering on thtt opur-
ating table, the frantic appeal* far the hypnotic thut
soothes the epileptic and tttave* off his mnmn\ tin* ill**
most furious demands for remedy after rriwcly, that
camo in the early y t a n cif tin* wnr t a r t tttiit r i n p n g in
the hearts of many of us. No wondor that our ttrniiil
army of chemists is grirtily dutenniniH.1 not to g ive up
the independence in chemistry which w a r t i n
for u s ! Only a widely fniightened publie9

can insure the permanenci* of what fanu&ittg mm ltav«»
started to accompliHII in d e w l o p i n g the* p«w«*r of i?Jii*m
istry through research in ovi?ry flmnain which ch^min-
try touchen.

The* general public nhouhl rmlim that in thr Nuppnrt
of great chemical reieareh la^nt tor i en of mwmmUm
and technical schools it wilt bn atmfnintng important
centers from which the aeienen which Impnwm
ncti f abo l i ih t i waitep t i t ibt i i l i im mm indtnttriffi
prese i re s life, may rtaeh out h^lpftiily into .itll tint
activities of our great nation, thut ar» dt*pt»mJi%wt on
the tranHformation of matter.

Thci publics is to \m cuni^ratulatrdl upon ttin fuel thni
the writer of the present vohimi; in bfttur c|yaiiflf»il
than any other mm in the country to tiring hmtw t*i
readers totae of the groat remit* of mmfcrn
activity as well a# lome of thi» big probl^mif whi«?h
continue to engage the attention of our ebcmint*. Jlr,
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Slosson has indeed the unique quality of combining an
exact and intimate knowledge of chemistry with the*
exquisite clarity and pointedness of express icm of a
born writer.

We have here an exposition by a muster mintlt nn
exposition shorn of the terrifying and obacuring tech-
nicalities of the lecture room, that will be* m nhmrhmg
reading as any thrilling romance. For th«? »tc*ry «f
scientific achievement is the greatest t*pie this wurltl ban
ever known, and like the great national «*pies of bynrunn
ages, should quicken the life of the nation by n tvn\iz&*
tion of its powers and a picture of its k
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La Chimia jmdde
xm degrS plus iminmt que h% mtrm
parce qu'elle p^nltr® phii pmfm$*m«ml *t
atteint juaqu'aux elemcntM naturrb tJt̂ i Hnn,
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I

H I K E R P K K I O D H O F PKOOKHHH

lory of Rohinnoit Crtinoo in nit a l l egory of
tintory. Man in n cstttititwity upon A d t w r t
golatcd f rom o t h e r inhabi ted wtirWi—If t h e r e
iuch—-by million!* of ntilen of ttntravtfriwble
Sit* Is abso lu te ly cleptnili 'nt upon hi* own wti*r-
r th is wor ld of htn, a^ Wulln n»yn, him no Im-
mpi mrtroriti*» nntl no expor t* of miy kitu).

no wn*c*kfc! nhip from n f o r m e r Aivili'/iitioit
upon f(ir tooln nwd wenponn, Ititt nttwt i t t tHw
in miiy inch r a w ma te r i a l* an h« r u n flntl.

of n a t u r e by nian tboro a m thrui*

ic A p p r o p r i a t i v e P e r i o d *
in A d a p t i v e P e r i o d
w, Croa t iv^ P t r i o d

frnn o\*i»rlapf a n d thr* h u m a n rur^, a r rntht»r
tird, rivilisw»d man, mny \w panitinff in to Ihn
fi» in om» f!t*!*1 of htinmn ^ n d ^ a t ^ r whili* ^fill
in t h t •MPncl o r flrnt in nnmc nthi*r
ly p a r t i c u l a r Jinr* tl$i^ *itf|tii»nny in
iti%*fi m a n piekn tip whiitf*wr hi? csan ftnd avail*
tin nac. H i i iw©wi*#r in th# nmi ntaffv of
b ipea a n d d t i r t k p i t h i i enidlf» ifnttrtnttitnt
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until i t becomes more suitable for his purpose . B u t
in the course of t ime man often finds t h a t he can m a k e
something new which is bet ter than anything in n a t u r e
or natural ly produced. T h e savage discovers. T h e
barbar ian improves . The" civilized man invents . T h e
first finds. The second fashions. The t h i r d f a b -
ricates.

The pr imit ive m a n was a t roglodyte. H e s o u g h t
shelter in any cave or crevice that he could find. L a t e r
he dug it out to make it more roomy and piled u p s t o n e s
at the entrance to keep out the wild beasts . T h i s a r t i -
ficial barr icade, th is false fagade, was g r a d u a l l y ex-
tended and solidified unt i l finally man could b u i l d a
cave for himself anywhere in the open field f r o m
stones he qua r r i ed out of the hill. Bu t man w a s n o t
content with such mater ia l s and now puts up a b u i l d i n g
which may be composed of steel, brick, t e r r a e o t t a ,
glass, concrete and plaster , none of which m a t e r i a l s
a re t o be found in na ture .

T h e un tu to red savage might cross a s t ream a s t r i d e a
floating t ree t runk. B y and by it occurred to h i m to
sit inside the log ins tead of on it, so he hollowed i t o u t
with fire or flint. La te r , much later, he cons t ruc ted an
ocean liner,

Cain, or whoever i t was first slew his b ro ther m a n ,
made use of a s tone or stick. Af te rward i t was f o u n d
a be t te r weapon could be made by tying the stone t o t h e
end of the stick, and as murde r developed into a fine a r t
the stick was converted into the bow a n d th is i n t o t h e
catapult a n d finally into the cannon, while the s t o n e
was developed in to the h igh explosive projecti le.

The first masie^to soothe the savage breafct w a s t h e
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g g of the wind through this trees. Them Hiring*
were stretched across a crevice for the! wind t« play
upon and there was the* /Kciliim harp. The second
stage was entered when Hermes strung the ttirtoist!
shell and plucked it with his finger* and when Athenn,
raising the wind from her own hi»gsv forced it through
a hollow reed. Prom thesis beginnings we Imvo the
organ and the orchestra, producing such smutds tm
nothing in nature can equal.

The first idol was doubtless a meteorite fallen from
heaven or a fulgurite or concretion picked up from tint
sand, bearing some sl ight resemblance to a human
being. Litter man made godn in his own imago, and m
sculpture and painting grew until now tho ereation*
of futuristic art could be worsh ipod^t f mm wanted
to—without violation of the* second commnndmt»nt» for
they are not tin* likt»nc»*M of anything that m in liPitvim
above or that in in the* earth betumtit or tlmt in in tho
water under the earth.

In tho textile industry the name dktvalopnumt in oh*
aervable* The primitive mini mud the »ktnn of animals
ha hud slain to protect his own skin. In the* anumn of
time he—or more probably bis wife, for it !M to tlttf
women rather than to the men that wa ow« tin* ifurly
steps in thn arts and HCteneen—^faMtcncul ittavi** tog«'tb«*r
or pounded out bark to niiikt! garmentH. l ^ t r r i l l^m
ware plucked from tlict nhgepskin, the w e o o n and tbtt
ootton-bali9 t w i i t t d togtsther and woven into d o t h .
Nowadays it i t possible to make n eomplata suit of
dotbes f from hat to thenm* of any t l t i i r a b k textur*,
form and color^ and not include any sttbutanGe to tm
found in nature. Tho I n t m t t a l i atai labln wtrn


