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'EHEHISTH.'I' quisds metorear quality. Hare & chemid iz delemiaing ths
sulphur confent of slesl jemplen in Fha Chaveodak plask,

By Dr. C. M. A. Stine
Fipe-Fropident K. L dw) Pest de Nemaurs and, Compony

N the past ceniury TiHEre

have heem three grent

phnses of develppment so

basically revolutionnry that

much or all of our ecomomie stroeturs

has teen embraced in the radius of re-

siltant change, Thise may be deseril=d

a4, first, the introdeetion of steam power

to machinoey ; second, the utilization of

electrie power, and third, the application

af the relatively mew ssiones of chemsistry

to the whoele wide range of man's mate-
rial problems

Meam and elecirie power Eave Us A

m'm'p-r aof existenee.  Manafactucing

[afiL from the hame to the faclory,
from the hond to the machine,  Millwns
left the farm for the town,  Mechanieal

transport supplonted animal transport.
We learned 1o talk great distances over

wires syl Hnally without wires by radio.
We learned to Ay, The workday was re-
duead, leisure inerensed, and our stand-
ard of living was raised to a bevel previ-
onaly undreamed.

Widely swesping as they were, how-
ever, neither of these it two revolutions
wis compleie by itself. Sieam power
pave ns the lecomotive Bat invenlors
wore unable, despite numerons efforts,
to apply steam sotiafactorily to a high-
way welicle. Suceess of the sntomohbile
bod to await perfection of an elestrieal
ignition syslem that permitted the nse
af gasaline, o new sonree of motive power,
Ton, stenm power nlone was insulfickent
to prodoce the telephone and the radia,
or to effect any change in oor methods of
lighting, bt when i1 was harnessed to a
dynamo esch of these impassibalities nnd



hdreds of others immedi-
alely became possible

That is, they beeame possi.
ble within limits, ot so def-
nite were these limits that
they precluded wide pse of
the mere important inventions
invilved, Sinee the dawn of
time man had been confned 1o
natoral materials to (11 Lis
neada. By no means were
these nlways satisfaetory, or
us abhundant as ke would have
liked, or a= convenient 1o his
eedch, or as cheap, The mole-
rials of noture were filled with
impuritss, they were heavy

{:HH-'IICAL remgrch has played aa
Idgectant part e improvemas)
of the fefepheae. Hew &lepandsr
Grahasm Bell epaning fla MHaw
York-Chicegs line n 1893,

Fada ity Ball Tolsphons Labesioging

DAFETY glim s the direel resuld of chamintry. Balow,
durling polabess with calciim amansie, & chemicsl,

when man would have preferred them light,
soft when he wanted thom hard, or solid when
they shonld have boon liguid, Progress halted
before this barrier set up by & seemingly un-
changeable and ineerntable natore,

The sutomobile is a notable exomple of how
formidable this barrier was To get strength
im the car the early builders had to use metals
such ag wenl into loeomotives and atatimary
engines. The result was & elomsy, nnwieldy
and expensive vehicle that no rersnm of mod-




fforml.  This
Lpped willi
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vehiele then was &
ruhbier tires thnt wore
linhle than the wenthi

wore ont after 8 few thonsnaned
milles of lijeh Vopneertasn Lray el
Windsbiselds and win
of glass that shattered ap the
least dogseel.  The leather-cov-
ered senls rapidly disinlegratel,
the posaline nnd Tubricants nvl
ahle soan chiderd 1he mpdar with
enrban amd gum, the paimted sar-
fieses hecame eracked amd dull in
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ae-inlo the mashine’s vitals at
a hibidlbed spads,

Civionely this ear of only a
generalinn ngoe w litile mare
thon an unesonomic ploything
It war faster than a horse bk so
nnrclishle in opioeat
coatly that if the future of the
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wneled Be af small soneern o
taday, Similar shortcomines
wike inberesl in the lelephone,

i the olestrie -:|I||.||_ nricd -
|'!|-|-|i; i|' el ol The :I"I-Iill:'l"-\.
il 1nvent s The fanlt wxs
nid 10 lack of haman skill, naof
in lack of vizaom, nod 1n laek
of momey, bot in lack of the
righi kind of materials
Throwghaat the | o oot h ol
brandth of industry this Leck
wag Tolt Lin evry feomt it

|'| .|I|II: B | ua—unty] ehemisty X
broke throuweh the barrier!
The modern foundatns of
chemigtey wers being laiil
F:llll"l'-"' wiiike we weare Ignling
| lis ]E.. vt o AN Wa I "|"|-| th

B‘EH-.H.E aleciricity and modarn
howstold spplisncer, maay of them
tha rewmli of chamicsl ressacech. In
vadad tha homs ba lghten baupsbeld
drudgery. wosen warkad i bilcham
like Famia.
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pencr we were ek to grasp thoir sigmifi-
L& N E JI.'III I:||I |':'Il'r||il';|| i||-\.|l'.-\.'.l'_'| MW Paf-
i-\.|_|_'. in Ameriea.  In tlie main, bowever. iis
fietion was Lo sapply Enewn phmiienl
mitterials and anly cosasl thoaght was given
to erenting new matorials. The period was
mnrked ||_'. a wider omdd msme i1|1-|"'||i|.l:‘|'r||
nse of olemieals in Illl'\l;u'h-llm' textilies In
papermaking, in fanning, in stes] falrica-
tion and otler lines, boe |=-1'~:||a-|-.':|1|.-: nf Byn
thesis interested few ontside of college lab
nratories

Movertholss  aome  Lighly  important
chemdval strides were loken That peinted
the enormous poleniialities of the selence.
In 1828 Wohler, a German, synthesized
nres, A waste proieet of animals and ho-
marng, This was the irst evidence that man

COMTRAST this up-to-dabe kischea with

the elddathloasd ones oa Tha eppeiks

page, Ths megic hand of He chesisl

hat reachad ks e homa a3 well e
tha fechory.



RATS being prapersd For witamis O auay in

du Fort laborstore. Bighé, coabroliag cunmesd

isto slsctroplating bafk, cne vlmp in Eerthenng
knzeledge of plating.

el make an organic  sahstaoes,
hitherto penduced only in & living
body, by ehemically sompounding in-
organbe subaianes:  Seventesn years
later amother German, Sehoeobein,
trented cotton with p mixtare of niteie
and sulphurie neids and got o highly
explogive new material he called gun-
oodton, the technieal torm for which is
nitrocellnlose, Cottom, chemically, is
almeat pure eelluloss, & chemical term
vl ghonld remember, because von
handle sximething made of chemically
transformed cellulose almost every
wiking hovr,  Cellulose, whiech means

liteenlly "'full of eells,” is the
fibroas material that makes wp
the struetnrs of most plants and
all trees. Therefore it is almest
ns dhundant us the air,

Shortly after  Hehoonbein's
dfiru:n'l.'r:r:r af nitreeellnloss it was
found that its explosivensas
cotild be reduoed slmply by nsing
legs mitrie ackd, This gave us
atill another mew materinl, py-
rugylin.  In 1B6% Hyait, on
Ameriean, plasticized pyroxylin
with eamphor and ereated ' Cel-
laboid,"” the fiest of the synthetic
plosticd, ont of which was seon
bring mads a wide wariety of
thinga. Then de Chardonnet, a
Frenchman, squirted nitrosellu-
luse in solution through n epin-
nereite and got & fine flament or
thread, which he then denitrated
to rodace its lammability. This
was the first man-made textile
fiber, Fayon.

Thess were basic discoveries.
Im them were the germ eclla of
1 hundred new indistries that in




SFRATING body of car is
Postigs plard, Durabls, geick,
drping fniher davsloped by
chanmislry hase made posible
fka meac preduction ol aulo-
maldler. Top, demandratiag a
chamical aganl Per Pameproof
ing Tabrizi.  Unlreabed fabsie
in ai ledt, the fresled cre al
righf, A&F Far Faft @ freakbad
matiren en whick guachne hay
baen Egn lted, The gescline
bsgrag, ks mattees doss sak
caleh Frs.

tizme woalld somsme vellulase by train.
faaicls,  Eiy impertinet wis  the
imntian of aluminom by electroshem-
i 'J-.i mathads '|';'|'-\. NeNIeyEIrsiEL |-_'\.'
Charles Hall, a twemnty 1'.-.'1'--|rl':|rl:-|l|
vhemistry stucdent ot Oheelin sollege,
r||I||'|'l] in comuvin use 0 onsetal thst
[AEeN il-ll-::l' :'|:|-| ||-'._ i ddmiot &= [Ela R RIE]
g mibver.  Then Perian of Hegland
fimervermd o yes snnldd e dovived Tram
wiid tor, Gomdvienr Soand & Wiy Tik v ul-
pundxe rabiber, invention of the eleetTie
furnnee Deid, amomg other things, io
ne-w nk ived el |"':|_'||-'\-\.|I|'|' i culting
tiwsls, sl p owhiddl jors ol
chemistry s melotion o medlicine wis
eifeeted by the work of two mighty pionesrs of seienss,
Mastenr of France and Ebrlich of Livrm&Einy,

Many bolivve the World War Jed to 1he estnblbishment
ul 2 chemieal dodustry in Aeeri=a, What aetoally hap
FII"II"I i thnt an .|!|I'III|_|.' farmidulde Ameriean chemieal
indust TV wirke at 1he 1ime of the World Wasr to its swn
erisranoiis patentialities, and whal is egially important,
B 3By oowmn efien Iy TU04 1B afficen] eensus did Be
Bother vven 1o (B0 Amerieanmade dyes, allhouzgh an dyes
were depefent textiles, leather, puper wnd olher ndus
tries emgHoving 1,200,000 workers, {uar fam bl B
|.|!:. "i||_-|||'\-||| 1oy |f:rl'll'llul;. nned nifrode o Chilee . O
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Racks on rosd for making sipowrs ek of
fintthes,  Above, scamising painl and lacguer
pemplm for crachki or othes impebactionrd.
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of a store on wheels

Exery day is Inde nce Day for ke man who owns
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FOPUTLAR MECHANRICE ADVERTISING EECTION

Chemistry—and You

{Continmed from Celorsis Sectiam b

on & zeale comparable to that in this coun-
tey. Indeed, the world and particularly
America swung inlo & new era of progress,
which may be called either the Chessical
Era or the Scientific Era. The change defl-
nltely marked the possing of economic
leadership fram the machine buwibder to the
scieniiat, with chemistry serving as a
common bridge between all of the sciences
involved—and most sciences are Invelved,

The machine did ned decline fiy impor-
tance—it is, perhaps, even more imporiant
than it wna, But we hove moved to a high-
or plane al progeess, Into & higher air of
BEomamic dl_"n‘\'Elqlpll"H:lﬂt. that hEE]I‘l.F- where
thie plarse of the Machine Age atopped, The
machine is simply & mesns towsed dalng
better and ot lom cost whak was anos done
by hand and foot power. It is emsentially »
labor=saving device. Science is concermed
with lnbor-saving too, but it is far more
witally soneerned with ereation—the ore-
alion of pew ksowledge, of new maoterials
and now products, of new industries and
new emplovyment, and of improved health
nnd material welfare for all of us, from the
prowdest to the humblest.

The awakendng of the chesadenl industry
was the hirth of & now viewpaint and of &
iy bl of pesponaitbility infinlitely more
daring than man had yel conceived, On
the ope hand it recognized the imperfoe-
lions in cur progress, while on the ofher it
challenged the complacency which hemld
imperfection i be an inevitahle chame-
teristHe of human ¢fort, about which Litile
or nothing could be done, Under the ald
vipwpalnt wa belboved man could Bot pes-
mibly improve on nature's materials and
deemed successful imitation of them the
height of human achisvement. Under the
new viewpoint we threw attempted imita-
tion to the winds and set aut baldly 1o he-
camp creators in o own cight of whally
new materals thet nature bod failed 1o
supply.

Molure = =ill pmnipotent in her own
vast sphere. The chemist i seeking nei-
ther to paint the lily nor to perfume the
rose. Howewer, he s secking, and finding,
colors, perfumes aad drugas Tee neore ant-
isfactory for man's purpeses than any oo-
ture has provided in Howers and plants

i Continued 1o page I3440
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[ Cantbusd Fom page 1124 )

Ha is seeking, and finding, ways to improve
najural foodstuffs fo the end that we will
be healthi=r. He is erecting barriers do
protect os against the hazards of disease
with which nptiure has surraunded ws un=
der her law that only the fttest shoald
siervive. The chemist is taking such com-
mon things s air, water, copl, galt, lime
and the like and compounding them or
their components: inlo a greal mew cafe-
pory of moferials copable of serving us
better thinm ainy of the natural substitutes
to the use of which we have been limited
for conturie
{Cantimicd pradl manth)

Electrical Theater of the Sky
Has Rooftop Planetarium

In & nine-story buildieg of modern ar=
chifecture in Osakn, Japan, is the far east's
oaly museum of clectricnl selence. They
call it an electric “theater of The sky," for
an the sheth foor is 8 huge planetarium
whose sphorical ool i= the ninth Boor oil-
ing. The building is beawtifully illeminat-
ed at might., amd itz thirteen-story fower
has o great lighted star. The roof is o
mammath globe with lands apd oceans
marked im eolored mosaie. The motor for
tt: planctarium was too karge for the ele=
walor and hod to be haisted with o crane
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