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~i~~ pnlssia. na,,hg sllccccded in making 
namely, tgt of Frekcrick 111. (108S--1713) first 
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It  is rcmarknble t ha t  the ltoyal House of l'russia 
lins during many centuries been nssociated in one 
way or another with chemical enter rises of 
various finds.. ~ h u s  nlrcady the sccons  r&r of 
the country, the l\Iar$rnf John (lOOS-16lft) 
was nctunlly surnamed tho AleIieniist " in conse- 
quence of the zeal with ivliicli (luring many years 
he pursued his investigations on the trnnsniiilntion 
of metals, whilst D number of his succcssops 
exhibited great interest in the mine problem-the 
manufacture of olcl--\viiicli lins never friilcil to 
fnscinato tlie nee& princes-and what princes ar,c 
not needy ?-of all ngcs nnd nlI nations. The Great 
Slector (1640-1fiSS). \vho did so niucli to aclvancc 
the power of I'russin, was (I patron of clicniistiy, 
which was just  then beginning to e m c e e  ILS r i l l  
cs crinientnl scicrice froiii the obsciirniitisiri of 
tr1cLny. ~e provided the cclebratccl ~ iu i ike l  
with n lihorntory and glnss furuiwcs oh nn is1:ind 
in his ark tit I'okdiiiii, and i t  \vns there tlint, i i l  
1678 d'iinkcl nimlc tho discovery of ruby glass, 
produced by iiienns of trrrccs of gold, and wliicli is 
still a n  uiisrirpnsscd nictliocl of coloiiring glilss for 
ornnincntal purposes. liunkcl rilso rccliscovcrccl 
phosphorus, wliicli lincl prcviously, i r i  1 O W ,  been 
obtn~iicd by tlic nlcliciuist 13rand of ncinil)urg, 
who linil quite wcidcnldly procliiccd i t  in t11~ 
courm of liis rrttcinpls: to estrac:t l,lic Pliilosoplrer's 
Stone out  of uriiic. 13iitf whilst the discovery of 
yellow phosphorus is tliiis of Cicrninn origin. its 
production on rin industrial scale WLS, until 20 
years ngo, only carried on i n  hgland trncl 
lh r ice .  J n  1893 the.  niunufacturc of 
plrorus by elcctro-tlicririic nieriiis wrs in, rof$Zi 
into Gcrriitrny by tlic Clicni. Fnb. (h~icslieirii- 
U.lektron nL h h i i k f ~ ~ * t . *  llcd phospllorus \v:is 
dlscovered by Schriittcr, 1111 Aidririn clicniist, i l l  
1S.18, and WUI ndnpted for safety-niatc.lics by 1.11~ 
Gerinan Bottgcr in the mine year. IIis invention 
wns Iirst taken tip in S\vcdcn, rind wils :Ft adoptecl 
until 10 yc:irs later in Cicrniany. l l i c  i i ~ a t c l ~  
iiidilstry lins nssunicd its lni*geuL .dinlensions in 
German\*. Thus tlic Gcnntin nnnuiil prodiict ion 
in 1012 ivns $4,U00,000.t Tlic value or rill niutcIics 
(British and forcign) consumed in Great l3ritriiu in 
1010 is cstiinaLed at; Sl,2W1760-ubout 0 nirit;clics 
per day per hand. Rlcssis. Bryant and  &lay's (by 
far the largcst English cpnccm) turned out 1152 
million boscs in 1U07. This re resents about 4 
the British output. I n  1007 total vrilue of 
British production wns C775,OOO. of \rlricli ;E76,000 
worth ww csportcd.$ Tlic IJritisli csport of 
nintches is diminishing. I t  is wortliy of note 
that Japan in 1001 esported inat-chs lo tlic 
value of s1.200.000. 

:it nresdcn, ivhcrc, nltliough Iic did not succeed 
in iliaking the inucli-desired gold, he founded, 
along with tlic liysicist Tschirnhaus, tlic celebrated 
1)rcsclcn porceYnin indust 

The nstutc I~rcclcrick x e  Great (1710-1780) 
\VIU ansioris to manufacture the Dresden ware at 
TJcrlin anrl to this cnd comrnissioocd his court; 
npotliecary, Sblinnn Heinricli Pott, to institritc 
inrestigntioils. These attempts \vcre. however, all 
lins~iccessflll. 

Tlie Great lkxlerick placed much fnith in secret 
ugents nncl it was by menns of s ies tha t  he 
succeeded in discovering the secrets o f t h e  Dresden 
porcelnin mnnulncturc, for at his instigation 
an enterprising nierclinnt, benring t-lie name of 
Oolzkowski. with tho assistance of a Saxon 
workinan. broiiglit tlic secida of the Dresden 
process to Berlin and established a orcclain 
factory in tlio TJcipzigci~trnssc, wliicIi stigremruns 
the \varelioiisc for tlie Berlin porcelain goods. 
But Ihdcr ick  Inter stopped the pecuninry nsyist- 
:ince with wliicli the factory lind been subsidised, 
:rnd Gotzkowski wns forced to s ~ l l  tlic concern to 
Z'lrclerick for R suni of rrbout €30,000, and so was 
cstablishecl Llie celcbratcd Berlin Royal Porcelnin 
lhAory, nniongst Llic 1iroduck of which m e  the 
well-known crucibles and cvnpornting basins. Tlic 
floiirisliing state of tlic: Gcrinan porcelain and 
pottery ninnufacturc is attested by  thc fact that 
(luring t,lic prut 26 ycr1i.s t,lic JiUIuber of works ]ins 
irictcnscd froni 228 to 3.50, nnd the number 
workpeople cniploycd from 37,000 to (10.000. In  
1012 t.hc Gcrm:ui crports of chmn, earthen arid 
stoucwrrrc wcrc valued r r t  up~vards of 34 million 
sterling. 

Gkws.--Evcu st.ill iiiore iii i  o r t m t  is 0 crmany's 
glass runnufacture, for wliicfi she ~ i a s  long been 
prc-cininent. The annual csport in recent ywrg 
has been over seven iiiillioii pounds. 

C'uunidc indtcsfru.-In the early 1Sth century 
t in iiccidentill discovery \vils inadc by Dicsbmh, 
:L Berlin colour-iiiakcr, whicli lins proved of grent 
industrial iniportiincc. Diesbacli was preparing 
wliat is known as Horcntiuc lake, a red pigment 
olJtniiiccl by  11rccil)ituting a solution containing 
cocliiiicnl estrwt nncl an iron .salt with caustic. 
p o t t ~ h .  1b 50 ha pened, however, that the 
p a s 1 1  used I)>-. qieJElrcli liacl bFen i n  contact witli. 
mic-oil, containing sonic cynmdc, and tlie result 
wis t,llnt., instead of the result lie anticipated, a 
iiingiiificciit lduc colouriug mntt.er I V ~ S  obtnined. 
Y'his substriiicc, wliich is still kuown as Berlin or 
Prussinn Lliic, \vus tlie first cyauogen compound 
to be discovcrcd. 

~ l i c  cyanogcn compounds have played a mdit 
conspicuous parb in tlio dcvelopment of or anic 
clieniistry, and every source of cynnogeii lins%een 
cxploitcd for o!hining tlicin. I n  reccnt years 
tlio (loniund 1111s iiicrcnsetl enormously owing to tho 
eiiililoyniciit of sodium nil!, potassiuni c anides 
iii  tlio cstrnctiori of gold. 10 Iklcct this iemnnd 
IL iluliiber of syiitlicticnl ~iietliods for their urc- 
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outcome of the laborious researches of Nar rgmf 
(born in Berlin in 1700, and a pnpil of Stalp) on 
the occurrencc of su ar in tlie vegctnblc Icingdon!. 
Of the numerous &nts invcstigatcd from this 
point pf view hc found that the beetroot (Befa 
~ Z g u r w )  contained thc largest proportion . of 
saccharine mnterinl and thnt the sweet-tasting 
subshnce was identical with thnt prescnt in the 
tro ical sugar cane (Sacchnrim oflcinccnmt). R was not, Iiowerer, until some 60 years later 
that  t he  obscrmtions of Jlnrggrnf led to thc first 
beet-sugar factory in the iiancls of Franz Karl 
Achnrd, \vho WILS subsiNscc1 in this ventiire by 
thc Prussian ~ i n g ,  Frciicrick \Viltiam 111. (reign 
1787-1840), who ~ r n s  also t,hc founder of tlic 
University of Berlin. * 

The beet-sugar industry had to coiitcncl with 
stwniious coiiipctition on tlic part of tllc cane- 
sugar maiiufncturcrs, wlio wcrc chiefly English 
and who arc snicl to liavc endeavoured to corrupt 
Achard by licnvy bribes. Thc inclu!try wns, 
however, grcntly proniotcd wlicu, in 1800, 
Nqxoleon issued his famous ctlicti closing tlic 
European Gorts to British goods. Tlic vast cstent 
of this industry at tho prcscnt tinic can be gnthcrcd 
frqm tlie followiiig figurcs :- 

r o b 1  sugar crop for 1012-13: Cane sugar, 
0,211,755 tons : bcct sugnr, European (onc-third 
German), 8,310,000 tons ; beet sugnr, U.S.A., 
62rJ,,OUi tons ; .total, 18,145,810 tqns. 

Ihc YU ar inelustry should give us food for 
serious rcfiection wlicii wc consider t ~ r c  following 
facts :--United l<ingdoni spcncls aniiunlly 
E3,3,rJ00,000 on 1,700,000 tons inipoi*ted sugar. 
Gerinnny produces f ~ t ~ , O O O , ~ O O  wort11 of I~cct 
BU ar on  1,300,000 ncres, Frnncc pro~luccs 
s~~ ,000 ,000  on .I$ r 0,000 acres ; iill coritincntnl coun- 
trim together produce $1 10,000,000 011 (5,000,000 
@cres.t I n  tlic United IGugcIoni tlicrc is only 
one sinnll esp~iirncntal  I,cct sugar fiictory in 
cuistencc. Tlic bcct sr~gai. industry is of pilrliculnr 
isitcrcst in connection wit11 tlic present i: * uroponn 
crisis, iunsr~iucli as it is u most iiotoblc es:iniplc of 
p i  indi~stiy wl~i1:11 Inrgcly oivctl its succcssfiil 
inception to IL state of wir  ~ ~ ~ l i i c l i  clistui~bctl tlic 
previously estnl>lislicd order of 1,liiiigs in tlic inntter 
of tiugnr-supply. 

111 this country iigriculturtr is \wll  kiiosvn 1.0 
he productirc o f  i i  c.onscrvcitive friiine of iuind, 
but tlirit it; is not so iii (icrinnny is wcll illustrntctl 
by tlic estraordinary progrcss \vliicIi I n s  I>cc!ri 
~iipde in t,hc cult ivntion of tlic sugar-lxct unclc~* 
the guidiincc of s htciiiiitic scic:it,ific I.cscilrcli. 
Thus in I M O  100 iilos. of Iwct gi~vc  5 4  kilcs. 
sugar; in 1850, 7 4  ; in 1570, S.4 ; in 1500, 12.0 ; 
and in 1910. I5.S kilos. J n  1851 tlic nicnii pro- 
duct.ioii of lxct pcr Iicc.tnrc$ wis 2.iU cluintnls,$ 
and in 1010, 300 quintals. I n  1807 tlic coii- 
supiption of coil1 f o r  100 kilos. of Iicct \rns 35 kilos. ; 
in 1877, 2.1; in 1800, 10 ;  iiiid in 1900, 7 kilos. 
F’urtlier ccononiy in coil1 has bccn cll’cv:tctl Ijy 
incans oE t,hc licstnci* t:onccntrdor.ll 

i,td~tR~~icu.-Siilpliiiric wit1 was cliscovercd CrCtlfL 
Qennan nlchc~nist JJnsil V:~lcntinc in t.lic 15th 
century. !rhc produetioil of this Ieinclnincntiil ilcicl, 
howcvcr, on any considemlh scale took its origiii 
in Birniinghnni, wlicrc D1.. .Rocbuck in 171U 
int,rodiiccd the classicd Iccitlcii chiirnbcr proccss. 

TJprti \viiti uo Uolvurd1byin UCrlill Iclitll 1801) but tllu follo\riti~ 
%urea will ~l iorv  IIOW I’rilwIu ]ins mado up f i r  lost titno in tliia 
respect. In 1913-14 ‘thcrr Y;er:Tu 7813 mtdc tint1 770 fentnlc rnntrirti- 
iatea: students, and .ti 13 IIIUIC icnd HD feniala non-iiintrimiIIitc,I 
students. The ntinncil inainiu \VUH fa.tu 310 of wiIlci1 E ~ U A  UGO 
e n e  r;oln tttc stutc. $10 neo fruw IceH. &.. niid 2 7 ~ 0  froltl oiilcr 
aaurwrc. ~ l i c  nnnrini rsiiciiiiituru \vus SWJ,SIU, of vllicli tile 
teuclilny ntii lr ucruiiiitctl fur f104 7110 tlclmtritetitril cx ICIIWX, 
C~OO,IJO : tiuiltling o x p u t w ,  SIO,+ : ’rcscry, rooan : n/~tniniw. 
@ntion, bururlccl rtc. E24 O ~ I I I .  JIliitwu, 1 ~ 1 4 .  
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Sit1 ihuric acid, soclrt, ctrit l  Olcnckiny 

- 
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A t  the beginning of the 10th ccntiiry it becninc 
an  industry of grCnt iniportnnce, niorc especinlly 
in Eiiglnnd, because of this acid bcing required 
for tlic ~nanufncturc of carbonntc of soda by the 
Lc, Flnnc proccss. 

J he Innrlufacturc of L c  Uliinc soda \\’as taken 
np in l<nglnrid in 1Y1.1, cspccinlly in coniicction 
with soap-making, nnel i t  wns in 15nglaiid t1in.t 
this Iiinniifacturc nssunicd the Iargcst proportions. 
The cnornious advances iiiadc in this inanufncturc 
clririn the a t  ccntury i i iay  lie gnthcrctl from tlic 
fact  &at tgc price or airiionnte of soda in 1815 
wns nbout $42 pcr tpn, ivliilst to-day it is only 
nbout onc-tenth of t l i n t  amount. One of the 
dclerniining factors \rliic4i nindc Eriglniid tlic 
principal lioiiic of soda ~iinnufacturc i v m  the 
p e n t  dcrclopnicnt of onr cotton industry during 
tile 10th ccntury. 

l h r i n g  a Inr ‘c part of tlic liwt ccntiwy ICnglaiicl 
ninnu~ncturcd PAC ~ n n c  soda, su~pliiiric acid, +nd 
hlcnchin po\vdcr* for most of tho \vorltl. IhiL 
[luring Be latter ~ i n ~ t  of ttic century tlic rivnl 
nniinoni:~ sodii prooccs~ made its nppcarancc. The 
original discovcry of CIie reaction on which i t  
clcpcncls-it wns first patcntcd in Xngllsnd by 
1)par and Hcuiiiiing in 1838-is ascribed to 
scvcrnl clilrcrcnt persons, but tlie roccss \vas fimt 
rnadc iin industrinl success in Ec~giurii by 31. 
IErncst Solva . Thc Couillct 1Vorks \vero founded 
with n ciq,itr\fof ahorit fU000 in 1803 : the  iiiiineroiis 
nfliliictctl works arc now to lm found in 13elgium, 
Ihglnnti (I3runnci; dloiid arid Co.) .  Cicminny, 
I~rancc, 1 taly, Spain: , nustrin-~liiiignry, Itussin, 
nnd h’oiotli Anrerim J Iicy cinploy 35,000 persorie. 
Ih r ing  the 60 yen13 the price PF sodiL lins tiecu 
rcdiicccl from E l 6  to f - l  IL ton. llic clisplaccnient 
of Lo 131niic sotlir I J ~  rriiinionin-socla involved tho 
introdrietidn of new iiicthotls of t:hlorine Iiiirnufnc- 
ture. After n~i~ncrous tiliort,ivc nttcinptx in 
v:irious clircctions, t lie succcssful production of 
clccti~1yt. i~ clilorine II~LY been nchicvetl, rind about 
half of tlic blenching powclcr in  tlic world is now 
11i:ide IJY this 1iieitnS. 

l<kclrolytic clilorinu is i i t ~ ~  often c:onvcrtcd 
into liquid chlorine (tkl. i~ kilo.), of u.liicli liirgc 
iliitiutitics ;ire used ti t  Stnssfurlh for t.lic iinnuiil 
prepnrntioii of 500,000 kilogrniiis of bromine, rind 
tiic UatIischc Anilin wid Soclii Fabrik used in 1900 
more than 1 inillion kilos. for tlic prepartition of 
clilorncctic wid cniployetl in tlic n~nnrifiicturc of 
syntlictic indigo. 

Iii tlic iiiniiulncturc of sulpliuric mid, agniri, 
tlic oltl-ustiiblislictl 15nglisli or lcncicn clinnibcr 
process has not bee11 i i l l o \~~ t l  10 rciiinin un- 
chnl~cngcd, for since tlic bcgiii:iii~g of the present 
cciitury i t  has Iiad to nicct :?IC cotnpctition of the 
so-called conlnct ~ J ~ O C ~ S S .  l l i is  is based on long 
k u o ~ v ~ i  rcaclion,t which, Iowcvcr, rcinnined .aLiiost 
unutilised wit il 1 . h  ineticulous iiiclustry of Cicr~nuii 
chciiiists anel tlic coiinigcous cntcrprisc of Gcrmaii 
uuinufacturcrs dcvclo led it into II conimcrcinlly 
successful iroccss, wliicli yt:s claborntecl in tlic 
works of die Uadisdic And~ii und Soda Fabrik 
i L t  Lud\\~igslJillcn. 

The uim~ioi~ii~-soda iind tile coiilact sdpliiuic 
ticid$ processes, although carried out in t& couiitry, 
havu been IilrgCly inst.ru11icntii1 in making otlier 
countries, morc espcciully Germany and tlie 
Unitcd stutes, inclcpenclcnt of the JCnglisli pro- 
clrictioii of tlicsc all-iiiiporlant chciiiicob. 

111 1882 thc world’s consuiiiptioii of sod& \vis 
700,000 1011s (1U0,OOO am. soda), mid in. 1902 
1,7UO,OOO tons (250,000 Lc UliUic!. I r k .  .E:,igIund, in 
187U, S7,000,000 NUS iiircstcd in the  industry, 

. .. . . -  - - . .  

liiscuvcrctl liy ‘l’enimiit 111 17tI!). t TlIiU rcuc:tiu11 I ! l d  fur 111i11iy ).UIIrd I J C U l l  ilHCd by J1cr;sc.I 111 

f ~ i i u  Cbytou ~ i i l ~ i i i u  ~ ‘ o .  aiitl ~obcd’ l~s l~~ot i ive t i  \\’.orka ~iavo 
I<nyluiid, IIUL o i~ ly  iur iun~iiifuctiiru of SO 

eontrlct sulpllurlc Ilcld plullt. 



which gave einployrncnt to 22,000 workpeople. I n  
1880 thc British output was .IyO,OOO tons, ant1 in 
1890 800.000 tons. North America in 1886 pro- 
duced 1100 tons, anit in IS08 300,000 tons; mil 
?ertnany i n  1S7S niatlc 42,000 tons, i n  1001 
JO0,OOO tons, and in 1910 *100,000 tons.* 'Yhc first 
soda works in aerninny was only crccted in 1S43 
JJY lierninnn n t  Schijncbcck, ncnr 1\Iagdcburg, nntl 
thc fi tst  leailcn chnml)cr by Kiinheirn in 1844 on 
the Tompelhof Plain, iwir J3erlin. 

-- ........ 

-__ -. 

Sulpliiiric ncld (IlnS04) ....... 
(of tliln by conlnct pruccan) . 

sudn ........................ 
(of tl1ia 1.c Blnnc Soda) 

Snltpctrc consumption.. ....... 
(of this for nitric rrcid) 

l[Ydrocl~lorlc ncid (30::) ...... 
lllenclilng powclcr ............ 

(of ttrla electrolytic) ........ 

.... 
..... 

~ ._ 
... .... .... ... ... ... ... ... ... 

in vrtluc. Natural rubies OF sapphires of 2-4 
cnmts cost €20-%50, and larger stones up  to 8150, 
whilst the artxcial would only cost 1/500-1/1000 
of those ninounts. 
11 still more rcccnt and much more important 

cipplication of hydrogen is for the hardening of 
Cats, which depends on tlic transformation of un- 
satur&ml into saturated ncids by  means of hydro- 
gen in tlie prcscncc of n ciibdyst (nickel, palladium, 
etc.) .  
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Ilydrogeii iiidiidr~.-'l'lie clcclrolytic production 
of sotln nnd chlorine is of coursc attended witli the 
avolution of enormous voliiuics of Iiydrogen. A t  
l h t  this gns wag nllo~vctl to go to \voste, hut 
gi*ndually interesting nntl important uscs lilrvc 
I)ccn found for it ; ( I )  I)irib$de I)nlIoons, rendered 
possiblo by taking nclrnntnge of the lightness of 
the intcrnnl coiiibuslion engine. One Iioise-power 
cnginc is buL little heavier than 1 kilograin. 
27,000 cub. iiietrcs of hydrogen is required for n 
modern iiirsliip. The balloon slieds arc oftcii 
cstablislied near elcclrolytic socle works, or the 
gas inny be transported in steel cylinders com- 
pressed to 150 atmospheres. 500 cylindeis con- 
taining 2750 cub. nictrcs of gm arc placed on one 
rrrilway wagon. and iiiorc tliun ti such wngon- 
loads uro rcquircd for the filling of n single Xep elin. 
(2) Autogcnous welding wit11 osy1,ydrogen irniiie. 
Tliese inost iuiportant applications of Iiydrogen 
~vcrc introtlucctl at  tho beginning of this century by 
the Chcmischc Ylrbrik C;ricslleiili-~lcktro~i. Tlic 
osy-ciccLylcnc flaiiie is now 111oi-e coniiiioiily used. 
(3) Artillcinl gciiis by :neiins of osy-hydrogen 
flaiiie. Sonie :$O ye:iiu ngo C. V. Boys succeetieei 
in fusing qunrLz with thc osyliyclrogcii Ilaiiie nnd 
tlicn drawiiig i t  out. into incredibly tliinlibrcs, wliicli 
linve p~.o\.ed of tlie 1)iglicst ~ n l i i c  foi. ccrl ilin pli ysicnl 
espcriiiienls of cxtrorcliiitri*y tlcliciicy. The sniiic 

Indualriea coirncclccl ivillr url ificiul il1uinidwn.- 
Tlic world is Grcntly indelhxl to Germnny for 
inventions wliicli have lnrgely rcvolutionised 
artificial illuniiiiution, flizjtly, i n  connection with 
g n ~  nnd more rcccntly in respect of elcctric lighting. 

Tliiis, one of tlie niost rerna~knble discoveries 
in this domnin ~vm that of incandescence gnu 
lighting, wliicli i v n ~  ~nridc by tlic Austrian Count 
I)r. Carl Aucr v. \Velsbacli of Rputersfeld in Stycia, 
ns the result, of k?ngth~, laborious. and ingenious 
rescarclics. rlie now so farnilinr gas-mantles nre 
prcpnied by the ignition on tho cotton hame of 
n mixture of tlioriuin nitrate, OD ; cerium nitrate, 
1 %. 

Tlic source of thcsc rnro enrtlls is monazite-and, 
tlic elaboration of cvliicli has Lecornc a very 
iiiiportnnt industry clcpcuding on fractional 
crystallisation, wliicli nlrcndy many years ngo IVW 
brought to such IL high pitch of perfection in tho 
laboratory of Sir \Vm. Crooks. Out oE tlils 
iiionuhitc-saiid, Otto 1Ialiri. in 1U10, succecded in 
cstrnctiiig mcsotlioriuin, and t!ie process is curried 
out on a large scale at the \VOrkS of Dr. 0. Kiiijfler 
iiud Co., n t  l'liitzensct! near l3crlin. Radium 
1)ivuiidc is wortli about L17 I L  mil l ig ry ,  meso- 
tlioriurii about $7 10s. lr inilligmin. l h c  meso- 
tlinrium is oiil prescnt in  thc monazite sand in 
csl rcnicly si i i i r t  proportion, n~Joiit 1 parL in 150 
iiiillioii parts of llic iiiincrul. 
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removed by liquefaction from the hydrogen 
(b. pt. -253’ C.). Similarly the nitrogen re uired 
for the process is obtainable ,f”m tlic frac%ional 
distillation of liquid air. Phe synthesis of 
ammonia thus dovetails with tlic possibilities 
of chea low tcmperaturc productioii for which 
the  war% is so largely indebted to tlic German 
y i n e c r  Carl von Lintlc of Munich. 

.Chc Gcrmnn ambition to make their cbmbincd 
iiitrogcn at home does not  stop at the production 
of synthetic ariiinonin, for tliore are still large 
requirenierits in respect of nitrates (Gcnnany 
yroduccs upwards of €1,500,000 of nitric nciti 
iuinunlly from Chili saltpetre) yhicli have to be 
.satisfied from foreign sources. rhey  hope, how- 
uvei-. to fill this gap in the home-production of 
c:ombinctl nitrogen by utilising a renctioii dis- 
covered hy Rulilmann*a.s long ago a9 1830, in 
which ammonia and air burn to nitric acid iii the 
IJWSCIICC of platinum tLs a catnlytic ngcnt. 

Polneh srrlle.-Gcr~nnriy :rppcars to IJC alone in 
posscsiiig vast deposits: of potash snlts, whilst 
t l in enormous value of these to ngricultiire was 
first deliionstrated by 1,icbig and made public 
by Iiiin iii his “ Application of Chcniistry to 
Ayricultrire nnd Physiology ” in 18.10. Tliis work 
may without question lie regarded as the founda- 
tion stone on wliich nbTiculturn1 clieiiiistry lias 
bccii raised. Tlic c.clchrated deposits of pohsh  
salts were nccidcntnllv disc:ovcrecl in 1557. n.hcii 
boriiiy for rock-Ynlt at%assfurtli, near BIngdehnrg, 
in Prussin. Tlicir industrial esploitntion on an 
ever increasing scale \vas beguii in 1801 by 
Griineherg mid Adolf Frank. I n  1601 the pro- 
duction of crude potash s i l t s  wns 2000 tons : 
in 1912, 11,000,000 tons, worth E8,800,000. DO%, 
is used as manure (about one-third in Gcriiinny 
itsrlf). wid 10 ”/b in industries (nbout two-thirds 
beinK worked tip in Germany for carbonate, 
caustic, iiitrate, alum, chromate. and clloratc, 
etc.). Aiiierica is now csperitiicnting with n view 
to obtaining potassium cliloride from fclspnr 
by the method used i r i  t he  1ril)orntory for deter- 
mining alkalis in insoluble silicates, nnd which 
cowkts  iii 1icnLing the silicate with a mistwe 
of h i e  nnd culcium chloride. \VIicther i t  11:s nny 
comiiiercinl fu tu re  reriiniiis to be seen. 

This is a riiattcr of prime importance in tlic 
United States RS pohsh d t , s  are them used on 
rin cnormoiis sc:ulc, es ccinlly lor agriculture, tliris 
they consuimd in I&’OO sttlssfurtii potwli sa1t.s 
worth fS,10,000; in 1010, 83,440,000; and in 
19 11. ER,040,000.t 

Fa- )lo~ivm.-l linvc nlrcadp riientioncd the 
irriI;Li.tnnce of nitrrites nii(1 of nitric ncid, ant1 ~ i i i v n  
referred to the eiiiployiiient of the greater pnrt 
iii agriculture ; of tlic rcmnindcr the innjor part 
goes iii tlie inanufnctui*e of csplosires mid in the 
coal Lar colour iiidustry. 

Black powder or guripo\vdcr is snid to linvc 
been discovered by the English monk Roger 
Bacon (1214-1204). Gun-cotton wns ciscovered 
by Sclionhin in Bnslc and Christian Uottger in 
Frnnkfurt in lS40. 

Nitroglycerin WLS discovered b Sobrero in 
I’elouze’s laborntory ill Paris in 1&7, rind flrst 
iiianufucturcd on n large scale a3 nn csplosive by 
tlij?,S\vcilc Alfred Nobel in p X 2 .  

l h c  disruptive properties of gun-cotton ape 
greatly inodcrntnd Iiy gclatinising b means of 
solvents (acetone, acetic ester, alcohol’ nnd etlier, 
etc.), and by mising with nitro lyceriri ballistic 
inntcrinls like cordite, and other siiiokcless 
powders are obtained. Them is nnotltcr elms 
of explosives which coinbilic great snfctv in 
Iiandlinp with enoriiious disruptive effect. Picric 
ncid (d~scovered by Woldfe of Loildori in 1771). 
Ijut flrst used by tlie li‘rcncfi under tlio name of 

-- --.-_ 
AIIII. Clwtii. wid l ’ lwii i , ,  1839, ZB, 2130. 

t Molinarl. 

Alelinite for filling shells in 1881, and later by  the 
English under the name of Lyddito. More recently 
this has been replaced by trinitrotoluene, first 
111’0 )osctl by ITncusserinann in l S 0 l  for filling 
sllehs niicl iiscil I>\- our Service uncler ttie inark 
“ ?’.N.’I’.” It is c k n  less sensitive to shock thau 
picric ncicl. “ A niiiionnl.” used by tlie Austrians 
fo1* sliell-fihg, is (L inisturc of !~’.N.T. with 
nlnirionium nitrate, charcoal, and aluminium 
powder. It is both very safe and very powerful. 
‘U.N.T. is much used for demolishing bridges. It, 
is so iiiscnsitivc to shock tha t  i t  is not exploded 011 
being struck by a rifle-bullet. and when in n shell 
i t  witlistantls the impact of the lntter piercing 8 1 1  
nrtiiour plntc. * 

!I’cti~n-nitro-iiiiiliiie. ol~kiiiietl by l~liirschciin, 
ciijoys the uriiqiic position nrnolig esplosives of 
liiwiiig I)ccii discovcrcd in this coiintry. I t  is .wid 
lo be eclunlly snfc r i i i i l  evcii illore powc!rfril than 
lxini trotolneiic. 

Ac:c.ording t o  the lute Oscnr tiuttrnniiii the pro- 
duction of riit.roplycerin esplosivcs in 1909 wnq a9 
follows :-Unitcd Strrtcs, 20,000 : Gcrmnny, 
10,:300 ; Ihglniitl, S.100 : ’l!rnnsvunl, 8,000 ; 
Oarinrln. 5,000 ; Spniii ntid J’ort\lgnl, 3,500 ; 
Austrin-~Iuii~n:nry, 2.300 ; lhricc, 1,500 tons ; 
Switzerland. Austrnlin, Norway . and Sweden, 
(100 tons cnch ; Ilussia, Italy, Holland, Belgium, 
500 tons end1 ; Greece. 176 tons. 

1Ssplosires are of eiiormous iiiiportanct? also in 
civil l i f c i n  mining and engineering modern 
csplosivcs liiivc grciitly accelerated progress and 
linvc rendered possiiJle such works ns the l’aiiaina 
CnrinI. Tlicp are also being now employed with 
Krcnt nclvantngc in irfforestat.ion for loosening 
tlie ground in which frees m e  to be planted. The 
‘innnufacture of esplosives in Germany is very 
highly clevcloped. Tlic total Cicrmnn production 
of 40.000.000 kilos. includes dynamite csplosives, 
10,000,000 ; nmiiioniuin nitrntc explosives, 

kilos. Tlicrc were esportcd in 1008 vnlnc about 
Cl,OOO,OOO ; nnd in 1012. f3,000,000. 

l‘hn \~orld-i)rotliiction of explosives is now 
iLhoiit d00,000,000 kilos. or 10 times tlic Gcrinnn 
total ontput. \Vc linve at Ardecr, in Scotlnnd. 
tlic Iiirgcst csplosivcs factory (Nobel’s) in the 
world, covering 8.50 ncrcs, employing 1600 men 
nnd 700 W O I I I C I ~ ,  and producing annually uliout 
10,000 tons of nll kinds of high csplosives. 

Arlificicd Bilk.-An eminently peaceful industry 
which is closcly related to tha t  of explosives is 
the production of nrtificiul silk and celluloid. 
!Uhe milnufnctmv: of artificial silk lins grown up 
during the past 25 ycurs, for this proclrrct wns A r s t  
shown by C a i n t  llilnire do Chardonnet at the 
Paris Esliibition of 1860; lie discovered the 
method of its preparation whilst a student in the 
&ole Polytcchriique nt Park, and in 1801 formed 
IL company at Uesanqoii with a capital of €240,000 
for its mnnufncture. 

The chief kinds of urtiflcial silk are :-(1) 
Nitrated cellulose (soluble in alcohol-ether) silk 
(denitrated by m m o n .  gulphide) (Chardonnet silk). 
(3) hnmoniocu ric oxide ccllulose silk (Pauly, 
Frcinery, or Urean silk, of the Vcrcinigte Glanz- 
stoffftibrik, Elberfelil, 1807). (3) Viscose-silk 
(CS, in presence of NaOH or C‘ZL (OH), on cellulose), 
( C r o ~  n~iil Bcvnn). ( 4 )  Acctntc-silk (acetic ncid 
on cellulose), ( C i * o ~  nntl Bevan). 

Gcriiiariy produces ubout 2,000,000 kilos., value 
Irbollt €1,200,000, esports 000,000 kilos., and 
fpports 1,800,000 kilos. : the imported is principally 

alcohol silk,” due to disadvantageous alcohol 
tns in Germany. Germany is the principal user 
of urtilicial silk, although the fundamental 
(liscovcrics upon wliicli the nianufncture is based 
are largely duo to French .and Englisl1 chemiet8J 

~ ~ , ~ o o , o o o  : lllld black pO\VdCr. CtC., ~~~ ,ooo ,ooo  
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The world production is cstimntcil at nbont 
7,000,000 kilos. 

The distribution of the industry niny be gathered 
fmni the following :--France. 7 factoiics ; Ocr- 
nmny, 8 ; Bclgi~im, 3 ; Englniiil, 2 ; Spain, 1 ; 
Austria-IIungnry, 4 ; Russin, 3 ; Anmica, 3 ; 
Ja an, 1. 

Ercnt profits ~mre 11ccn riindc out of artificinl 
silk (some of the  companies Iinrc pnid 50-10004) 
dividends), and the  price has greatly fnllcn since 
its introduction from 28s. to 32s. per kilo in 
1003, 10s. in 300(1, and 32s. (poorer qunlitics, 
0s. to 8s.) in IflJO. 

The ccllulosc indostrics furnish s particularly 
strikinrr cxnrriplc of the mariner in which clicinical 
rcsenrch and -invention nrc able to ciihnnce the 
value of the kindly gifts of tlic cnrth. Thus, 
1 cub. mctre of mood has value IIS fuel nbout 6s. ; 
(after boiling with lime. soda, and sulphitc) ns 
pa r pulp, €1 12s.; ditto ns paper, E9 16s.; 
pi$ convertcd into artificial silk, €80 to €240. 

Indiisiries clependent on synfhctic organic 
c h b f t y . - I t  is ou t  of tho profonnd study o€ 
eynthctic orgnnic chemistry which lins bccn made 
during tho pnst 00 ycnrs thnt the industries 
of nrtiflcial dyes, drugs, and  perfunies liavc 
incidentally arisen. Tlic earlier arid pioneering 
achievcmcnta in synthetic organic chemistry are 
wcll distributed amongst the nations of Europe.* 
but  during the ninjor pirrt of tlie 00 years thc 
great bulk of tlic discoveries in this cloniain have 
beon made in Qcrinnny. Oigiinic clicmistry is, 
perhaps, the  branch of science which inore pcr- 
ectly suits the German mind and tcmperanmit. 
It involves the possession of those qunlitics in 
which Germans aiy: so - emincnd thc  capacity 
for taking an  infinit u p o f  pains, tlic capacity 
to niiticipnte tlimcultics nrid orgunkc means to 
circumvent them. It is, moreover, only possible 
to make snbstiintinl ndvanccs in  tlic pmblcnis 
of otgnnic syiitliesis if tlic master lias at his clis- 
p i t i o n  a numlier of highly qurilificd and docile 
asistnnt8 and apprentices ; in (I word, the ninstcr 
inust bc n t  the hcnd of IL Inrgc nncl cMciciit school 
of rwurch .  I t  is in llic possession of sucli 
txhools of rcscnmli, both in the univemities ciiicl 
in the clicmicril factories, tliiit Gcmiany has by 
two generations tho lend of ti l l  otlicr counlrics in 
the world. Whilst most of tlie professors of 
chemistry in our own imivcrsit icy and collcgen 
have under great dillicultics and without any sort 
of encouriycmcnt bccn more or 1c.s successful 
in building up sucli scliools of iewwch, which 
arc. however, by no means slavirh imitations of 
the Gerrnnii iiiodcl, the clicinical iiinnufticturers 
of this vountry have, wi t t i  noiiic I id51JlC csceptions, 
failed CO establish nnything worthy of the niimo uf 
research labordories in counrction with tlieir 
works. 

It is in respect of the works rescnrcli 1nboriitoi.y 
that there is the greatest coiitrast between tlic 
chemical industries of Gerriiniry ant1 tliosc of other 
countrim, and it is not mrprising, tliereforc. that 
the present war elrould have wrvctl to cniplinsisc 
thn t4L-q of rlielnicnl niacliicts for which we n1c 

dent upon these industries. The total value of 
dyestuffs imported into the United Kingdom in 
1913 was $31,802,055, of which Germany contri- 

Perh:ips the most concise way of conveying 
i~ supcrficinl idca ol  tticso industrial products 
of organic syiitlicsis wil l  be by means of the 
following clnssificatioii. 
I. Arlificicil prodticls.-Colours first obtained 

from aniline 1Jy nunge in 1834, IJY the action of 
Iileacliing powlei.. Aniline colours : Jlauvo was 
cliscovcred by Pcrkin in 1856, and 3Ingcuta by 
Vcrguiii- in 1860. Azo-colours* wcrc discovered by  
Griess in 1S50, and introduced on nil extended 
scale in 1878. The azo-colouis have ncliicvcd an 
enormous importancc mid have practically banished 
cochineal and logwood from the dycworks. Sonic 
2000 azo-coloum in use. Congo-colours, substari- 
tive cotton dyes, mcrc discovcrccl by C. I361,tigcr 
in 1884. 

It  must not be supposed that British colour 
maiiufncturers have been itllc from the days of 
Pcrkin; thus in 1880 R vcry originnl departure 
wns ~iiadc by 3Icssrs. Rend, ITolliday and Sons, 
who iiitrotluccd tho principle of cloveloping azo- 
dycstulk on the flbrc with tlicir so-cnllcil ingmiii 
or ice colours. Sonic of tlicse Iinvc ncliicved IL 
great succcss, thus 2000 tons of p-niti=nilinc arc 
now nnnunlly mnnufncturcd for tlic production 
of Iiit.raiiiliiic-rct1 iind sirnilar co1ours.t iiin, the 

tic dcrircil from i t  by A. C. Grccii in 1847, IS 
anotliei. vcry notable iicliicvcmciit. 

Eosiii coloiiis wcrc cliscovcrccl hy Car0 iii 1673. 
II. drlifil’iully ,rodiiccd mlrcrccl prodiicls.--Tliis 

group contains su2stanccs occiirriw in nature ant1 
long vnluecl liy man. ~ i e  c l i rn~ca l  iinturc of 
thcsc substniiccs lins 1wcn carefully assccrtiiinccl 
by clicinists \die hare tlicn clclibcrntcly sct to 
work to tlcvisc inctliods for tlicir nrtificial prepam- 
lion nt sucli IL cost LIS to conipctc \\.it,li and 
ultiinntcly supplant tlic iinturnl product. Tlicsc 
cntnpiiigns against t lie conimcrcc in  tlic product H 
of nnturc unrloubtcclly constitatc oiic of the 
  no st rci!iorkable plicnoniciiii i n  the history of the 
\vorld. Iscar in iiiind, i t  is the proiiuciioii and 
supply to inan of tlic uctunl products of Itntiirc?. 
Init marc clicsply tlrnn t h y  ca~; ,be prnduccd tind 
suppliccl by Nat urc Iieiwlf. lliesct cndcuvoiirs 

A/ixiri/t (tlic csscntizil principle of tlic mpddcr 

niiiiin i n  ISW. i\t tlic 1.ii i ic of tics discovcry, 111e 
worlcl proituc:!ioii of iuntlclci. wis ;~0,0uO,O00 kilos. 
roots (1-1 4 yc, rilimriti), xq)rcsc.riling $-: millioii 
kilos. :ilkwin, value, i2,2.50,000. 111 IS70 Fi*nric:c 
had 20.000 1icctnn.s (50,000 zicrcs) i i n d c ~  iundtler 
ciiltivntioii, which soon disappcnrctl after the 
introduction ol tlic artificial product. 

l’lic prodiidioii of nrtiliciiil ri1iz:iriii was : 
1873, 100,000 ; 1 S i 7 ,  i R 0 , O O O  ; 188.1, J,:l50,000 ; 
1!)00, 2,000,000 kilos. (lour-Iiftlis of 1,liis was 
prodiicctl in Cier~niiny). 
h mwit iiuiiibcr of most \*nlunlJlc nr1ifli:iiil 

1JUtCd $1,730,82 1. 

discorcry of Priniiilin and tlic? colours 9 w iicli c i y  

have already bccn succcwjl11l 011 IL VOl’p lnrgc scnlc. 

lout) \Vi lS  first, SyIlt 1lCSiSCd lJY (irIlCbC. ;llld IACbC!l’- 

Beiluence of tho cutting 011 of tho Ccrman ~ourccs. 
The seriousness of the situation is nppnrcnt from 

the following !lyres, rclntiiig to dyestuffs alone :- 
The value of dyestuffs consutncil in Enpliind 
annuall is E2,OOO,OOO, niid the \ d u e  of t~atlc! in  
ta ch tzeee dyestuffs are employed is €200,OOO,OOO, 
w R‘ iht bptVnMs bf l& milllon workmeh niQ dcpcn- 
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arc the same, whilst tlie methods of investi ation 
and svnthcsis arc of course identical. But  wferens 
tho &*tifiein1 colour inchistry stnrted in England, 
that  of nrtificinl drugs is entirely OE Cfermnn 
origin, and iiiny IJC said to bcgiii with tlic discovery 
by Licbig of cliloroforrii in 183 I ,  and of chloral 
hydrate in 1833. I t  p s  in 18U9 tlint tho 
clicniicnl works of Sclicring, on the  suggestion of 
0. TAic1ircicli. produced cliloral hydivttc ns n coni- 
incrcisl nrticlc. 

I n  1SS7 began tlic discorcry of nrlificinl anti- 
jiyrct ic drugs, tlic rivals of tlic nntural quinine. 
.l'lic first of thew WLY nntifcbrin. tlic properties of 
wliicli were discovcrcd uccidcntiilly in coiiscqiicnco 
of n iiiistnkc. A spcciriien of ncehnilidc in (L 

to IJC ]in fit~in~ciic, nIid wns scrvcil out as sucli for 
sonw ~i~iurmac:o~ogical csperiiiients by Hnliii 
nnil .ITc ip. On Iicing tnkcri. intcrnnlly, its nnti- 
fcl,rilc chcct wns oIiscrvcc1. lportiinntely tiicro \vm 
enough lcfL for unlvsis. Iind i t  ivns found that tho 
sup ,oscit nnpIitIiiilciic w1.3 tlic long known 
iicctnnilidc, wliic*Ii soon ncrliiire(1 n great vogiiu 
for this purpose. Alioiit tlic sntnc tiiiic nntipyrin 
wns discovered liy 1 ~ 1 1 0 1 ~ .  who errotieously thou lit 
tlint i t  was c1ieriiicn1ly related to quinine, nnd tiat, 
i t  \voulcl, t,licrcforc., not iiripiabnbly ~JOSSOM 
intifebrile pro ertics. Direct. csperimunt sliowcd 
tlint i t  (lit1 nclinl~y possess tlicse pro icrtics in t b  

it was in no irny clieiiiiciilly rclntcd to quinine. 
Tlicsc niid niiiiieroiis otlicr nrtificinl nntippretics 
luivc been n grcnt soiircc of incorne to their 
invcrito~.j in conscclucncc of tlic continued 
prcvcilcncc of infliiwizib tliirlng tlic pnst quarter 
or (1 cclltury. 

During tlic period tlint nntipviiu wns rotectcd 
I J ~  patixit i t  wns  so^ a t  E(I per kilo., wliiFst on the 
cspii.nt,ion of tlic ntcrit the price was reduced to 
21 per kilo., wliicTi still allows n good rnnrgin of 
profit. 

These discoveries have led to t lie systematic 
study by direct espcriinent 0x1 nnitnnls and 
liiiiiinii beiiigs of iniiuincrnlilc clieniical corn- 
pounds with a viow of nsccrt:iiniiig tlicir physio- 
ogical propcrtics. Tlic ciiornioiis amount of most 

lnborious work irliicli has been cnrried out hi 
coriuectioii with syiitlictic drugs limy be gathered 
froln the fact tlirit up to 1012 about 5000 cirtificinl 
products lind been found to posscss tlicrapeutical 
value of one kind or iuiotlicr, but of course com- 

mitivcly few of these liavc pcrinnncnt~ly estab- 
/ h x l  tlicmsclvcs in rucdical practice. Time doc3 
110t perinit IIW to do I ~ O L Y ?  tlurn refer briefly to 
S O I I ~ U  of t.lic simpler and better k~iowri syrithet ic 

StrnssLiir ~Jlln~tllnC!j' WIS crro~lcou~ly srlpposed 

high ClCKl'CC. IJllb SlllJSC!c{UCtlt rCSCtlrCh AlO\\.Cd thnb 

dr l l~s .  
Tliiis of iiiitipyretics, which have or have had 

soinc corlsidccnblc vogue. arc : anti yrin : toly- 
pyriii (tlixnctliyltolylpyrazolonc) ; scrlpyrin (anti- 
i)vrin-salicslntc) ; niitipyrin mnndelntc (tussol, for 

n11(1 ICSS ~ O I W I I U U L )  LIJZLII ciriwuurm) ; iiicwoynumi, 
lactyl-p-plieneticline ; auiinopliencrcotiu or pheno- 
~ 0 1 1  (also lias nii irntiscptic IwLion). 

Tlic al~ore series derived from aniline affords a 
good illustrntiori of tllc dcpeiidelice of pliysiologic~ 
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powerful antipyretic and greatly rcduced toxic 
effects.* 

ni/p~zolics.Sulphoiial w.1~ nccidcnhlly (!is- 
covered to ~ O S S C S S  hypnotic properties in conncctioii 
with esperimcnts on tlie transforniations of sulphur 
compounds in tlic animal systcni. A dog, which 
hail l~ecn dosed with tlic ncwly discovered sul- 
phonnl, in Bnuinnnn's laboratoiy at Freibiirg, 
I. B., \vo9 found to fall into a deep slecp. 

More powerful hypnotics wcre found to  result 
from introducing further ctliyl groups :- 
(CHS):C(SOpC,'LTe)? (CIIS)(C?lla)C(SOL.U:lln): 

Sulphonnl Trioiiiil 
(C;ZI~)*C(SO2.~,Ir~):  

Tctronal. 
In connection with tlic Innnufacture of sullh~iial .  

I may refer to nil intcrcsting dimculty wli~cl i  wits 
cxpcricnccd by the Elbcrfcltl Coloui. \Vorks 
(Baycr und Co.) owing to tlic appnlling sriicll of 
the incrcnptcin from ~vliicli i t  is prcpurcd, tint!  of 
wliicli Eniil Fisclicr and Pciizolclt, Iicivc sliown 
that the liuniati nose is still capnblc of npprccin! ing 
1/400,000,000 ~ngrni. In spite of t l i i~ ,  Ocriiinii 
tliorouglincss lins Iiccn siiccc.ssfu1 i n  so pcrfcctiii 
tlic npparatiis in wliicli tlic mnniifrictiirc: is cnrric3 
on that  no nuisnncc is occasioncd. 

Verona1 (dialliylbnrt~ituric acid) (E. Bisclier m i l  
Mering, patented by Jlcrck in 1003) is one of the 
most widely used Iiypnotics. Altliougli it wns 
formerly S U ~ ~ O S C ~  to be prncticiilly frcc froin 
toxic propcrties, in rcccnt ycnrs c u r s  o f  vci.onul 
poisonlng h v c  bcen known to occur. 

~~~1~~1czrrr~Z~iee.-Salicylic acid, oiic of t hc first 
drugs to be artificially prcpnrcd (Kolbc ISciO), 
wctyl-sulicylic acid (nspirin), nncl salol (plicnyl- 
salicyluh), though cxtrcnicly siiiiplc syiitlictic 

I I n  1800-70, Germany imported about ;68,500,000 
worth of dyes per annum, while in 1912, Germany I exported ailout SLO,OOO,OOO and produced about 1 812,500,000 of dyes. 

Tlie composition of tlic personnel ~ l i o  carry on 
! 1.liesc Gcrninn colour works is at the bottom of 

Take tlic IVorks of Mcssrs. Blcistcr, 
In 1013 tlie 

1 coniposit.io7 \vns as follo\vs :-Workmen, 7680 ; 
! ~nniiagcrs, ,374 ; cspcrt clieiiiists, 307 ; tcchno- 
, logists, 74 ; coinincrcial stan', 011. Contrast with 
: the nbovc tlic fact that t,lic six En-lish fnctorics 
~ now proc~ucing dycstul~s einploy nlhgether only 
35 clmiiists, whilst evidence of their relative 

i activities is ngaiii furiiislicd 1)s tlic circuinstnircc 
j lh t  between ISSO nnd 1000 the English firms . took out, only SO paleiits, wheret~~ tlic sis principal 
' Uerrnan flrms were rcspo~isible for 948 during 1.11~ 

same period. 
' Having slio\vn tlint tlicsc Germuii coal-tor 

c.olour inniiuf;i(:turcrs nrc \vitliout rivals from tlic ' c*oinincrcinl point of view. I fccl it to I)(: lily diity 
, lo point out nlso tlinL tlicir indust.i.y is cmsried 

on  iinclci* conditions o f  Inboiir which n1.n Iiigllly 
c~rcclilnl~lc to the iiin11u wiiieiit, 

~ i i s  vnst  :ind Iiigily orgiuiisccl inililstry of 
dyest,ii& iinil fine c1ic1iiica!s, which is ccrtniiily 
one of the niost outsttiriding innnifcstrrtions of tlic 
niodcrn Germnn spirit, \vas fornlcrly vcry clepcndent 
on J~:nplnntl for its cliicf rnw ~ilntcrial, coal-l~~r, 
iind i t  is iiiterctitiiig to s(:e how elTcclunlly Gcrniiinv 
litis e~nnncipntctl licisclf rmtll 11 cont 1-01 which 
iiiiglrt n t  nny liine k~cro~iic! irksnine or ewii 
pnriil ysing. 

Gcrnmi cod-lur prodicelion. 

their success. 
Lucius, und Briiniiig as a n  csample. 

- 
producb, arc almost esclusivclv mndb ill Gcrinnnv, 
wit11 the resdt tliat their prlw has iiow g:l.cntf.y 
increased. Even syntlictic plicnol, which is 
necessary for the al~ovc preporatioiis, \vns cs- 
clusively iiinde in Gcrinany nnd kept ilo\vn tlic 

rice of cod-tar plieiiol. Tlic price of ~)lieiiol P ias now enormously increased hill 34d. ier Ib. 
to 1s. I d .  per Ib., and is likely to go !iiglicr. 
Phnrm. Journal, 1015.) I 

dnfi-goitl  driigs (Uric acid sql~~r?ii~).-l ' i~~ern~iiic 
(discovered by llofmnnii in ISOO), lysitliric, 
urotropinc (hesniiictliylciic tctnwrinc), iit01111111l~ 
(n-pliciiyl-cinclronic acid). 

l'hc 
activc principle of tlic suprnrciiul glnncls 1;nosvn 
ns ndrcnnliiie lracl for soiiie ycc~rs bccii foilncl to 

contracting tlw I)lood-vcssrls, :uid iirrrstiiig 
lia?morrlingc. 1 t rcquircs tlic suprarer~iil glaiitls of 
40,000 oxen to prc arc 1 kilo. of cidrcnalinc, l)uL 
this substance 1ins Eccn artifici;rlly synthesisccl >y 
F. Stolx, and is put on the Inrirkpt ns suprnrcniiic 
by the Hochst Coloiir Works. rlic syrillicsis o f  
adrenaline may be rcprescntcd thus :- 

Sicprcfrcni)ic.-~his is of sl)ccinl iiitcrtd. 

be of grcnt vn t I I C  for incrensing llic I~ loot l -~~i i~ss i ir~~,  

Natural adrenaline is Irovo-rohtorv ; tlic 
syntlietic can be resolved by tartrata ; ti16 lava is 
16,times us polent as tlic dcstro. 

rho German colour mimufacturcrs arc organiscd 
into two principal groups or trusts (Intcresscn- 
emcinschaft). (1) Uadischc Co., of Lud\vigslrafcn; 

baycr CO., of J3lbcrfcld; Berlin Aniline Po. (2) 
CassellalCo., of 1~rn.anlrrurt; 3leistcr, l,ucius, und 
Briining, of lIficl!st.$ 

3'he sliarc-capital of the al.10~0 two groups in 
1011 was E8,000,000, mying a dividend of 8fj*80/,, 
am1 probably now a tout  ~12,000,000, dividcrrd, 
28 o/o. .. 

" Cliornlstry of Synthetic Drugs " P. Mny, 101 1. 
t Dismvcrcd by lnknmlao I n  loti. 

"Oarmu Con1 l'nr ~ln l innies ,"  Textilo Mercury, $nu. 0, 10lG. 

Coke OVPIIS. ' On8 rmnufncture. 
- . .. -. -. . . . . . - . . . . - - .  

I I 

tom. I tons. 
5%. I 03 

1807 __.._...._.......... . . . . - - - . . 

I n  IOOS, 40.000 toils ~ ( L S  still iuiportcd from 
ICnglaiicl, nnd in 1909, IS,OOO tons. but 35,000 was 
also es 1ortc.d. 

111 IZOO t11c Gcrrtinn j J ~ o d L I d i O l 1  or coul tar  wLs 
only ahout one-hnlf of that rodticed in lCrigland, 
\vlii~st by 1912 it ]lad cqriallcff if not surpassccl t~ i c  
15nclislr procliiction. Agnin, iii 18S0, Gcrilinny 
iiscil 1.100 tons of piire untIirnccne, of which only 
200 tom wns of Gerniun origin, whilst at the 
present time tlic 5000 loiis now employed in 
Gc,r!nnny is all produced there. 

1 Iic )Iiciioincnal incrcnsc in thc Gcnnaii coal 
tar proauction lins depended on a similarly rupid 
development. of tlic Gcriiinn iron and stccl industry, 
which has cntnilod nil enormous demand for 

.\lclli).l-nml~io-ncetn-c;ltechol------+AdreMline. 
Al-nninl6n1n 

~iicttilluigic;~l coke iii  tlic production of which the 
grcritcst. attciition hns* bccii dcrotcd by Germany 
to thc rccovcr~' of tlic by-iiroducts-tar.  as. - -  - .  
ninnionin, otc. - 

111 ~ngInnd  the qunntit$ of coal-tar treated 
, was 175.000 tons in 1670. and 040.000 tons in  
i 1880 ; a t  present OVCP 750,000 tons is treated. 

With rcgnrd to tlic syiitlietic perfiinic industry, 
the fncts ILPC in rnuny respects essential1 siniilar 

i to tIiosc in conncctioii wit11 tlic artificial {yestun's. 
' Tlic production of nrtiflciul perfumes, in many 

cases tlic identical substances whicli ure produced 1 by naturc, 11- assumed vcry large proportions in 
I Germany, tlic annual output  being estimated at. 
I about €8,500,000. IL is again particuIar1 note- / worthy tliat one ot tho first steps in the reaYiiutiolr 
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~nnf.ter. 2. I t  nppcnrs to iiie t.Iicit- ir i  ortier to 1 ~ a l m l l .  I ' provide tlic iicedfiil supply cliiririg the wVA1; the 
cmly rcnsonablc i:oiipse is to mist in every possible 

Couninrin . . . . . . . . . . . . . , 1 f"; % I  G o , \my tliosc firuis which arc nlreiidy iiiiiking sirnilin. 
~ n i i i ~ ~ i n  ................ I ifill K1 Ill ( 1  itr closcly allied prutlrrcts so us to e n a l h  them to 
UeIintnipin ............ I f l G ( t  I t '  I' j produce their present goods oil a I;ri.gcrseaIc, aiid ns 

fw as practic:hIc to iiiidertnkc the mnnufnctiin: of 
1)tliei'f3 which nre iirgcntly required. %'hc iiiiirietlinb 

Tlic facts whicli 1 IIILVC. Iwoiijihk for\\*urcl p ~ o l ~ l c ~ n  will IJC trlso grcntly fncilittitcd by iitilisiiig 
spcnk for f.hcinsclvcs : r i d  piwlriiiii in th: most 1 supplies obtaiiinblc froni iioiit rnl ~GISWS, nnd more' 
conrincing iiinniicr thc stiipcildous progrcss \vhicli . vspccinlly from Swilzcrlnntl, which is tlic! only 
has beell iiinde I)y Gcrniniiy in f lic clicinical wiiiitly, otlier t l i i r i i  Ciciwiany, in wliiali tlic iiia~iii- 
industries during the pnst 40 ~ P ; I X S .  It is cqiinlly fiictiiru o f  c!ycstiills niid similar cliciiiicnl products 
ccrtairi tha t  Englnrid, oiicc pre-ciniiicnt lor I 1ia.s I ~ c n  \ ~ g o r ~ i i s l y  pivscciitcd. & 111ntter of 
cliemicd xnnnnfnctiircs, 11;s  not progrcsscd ;it the fact, Alr. Iluiici~iiaii adinittecl iu t lie liousc n sfiort 
same rate and is at  the present nioincnt siil'lcring ' tiinc ago tha t  tlic Govcriinicnt liad grnntcd licences 
innch inconvcnicncc tlrroiigh bcing so lnrgcly to trade with tlic ciiciny in the inatbr of dyc~tutrs 1 
dependent on Gcrman clicniiciil products of qiic :I. -4% rcgurtis tlie prospects of the hoinc industry 
kind axit1 nnotlici-. 'l'lie country is now renpiiig irftcr tho \vur, i t  will require " nursing." 1 i i s c  tho 
the Iiorvcst of hiuiiihtiqn which i t  110s sowi Tor , tcrin iitlviscdly in ordcr to obviate the ciiiploylnent 
itself in spite of the w;;riiiiigs repented (id ~ia~ .wa i~ i  ' t k E  niiothcr and iiiucli 1110re fniniliar onc wllicli is 
by the clicniical profcssion during .z wliolc gciicra- so clenr to soiiic politicians aiid so hated by otlicis: ; 
tion. The systematic ricglcct of clieinicnl science i t  will require ~iiirsiiig for IL niucli longer period of 
and the  fnilurc by maniifacturcrs to utilisc tlic time t l i i r n  liirs liitlicrto been mentioned. In  this 
services of highly qualified clieiiiists, could only connection 1 ~ o u l d  point out thiit the sum of 
lead to the result that  a11 the industrics which wc E10,000 u year for 10 penis, which i t  has been 
dependent on n profound kriowlecige of cheniktry 1 pro oscd to guarnritce for rcsearch purposes, 
sliould tend to d i s q q m u .  from oiir midst niici pass is nP,surc~y iiiac~equate. 4. If tlic iiiclustry is to 
into the hands of those who arc prepared, not only piasper i t  will not oiily liave to ~iiariufuture 
to apply new cliernicd discovcrics to industry, rnirtcrinls irlrcndy kiiowii, but iilso continually to 
but even to prosccutc the inost varied clicinical be introducing new prodiicts of itu owii discovery, 
irivcstigat.ions in the hope of sooiiur or Inter iniiliinc* iw well ILS coiistuiitly to be sccking to piatluce more 
ciiscovcrics wliic~i s1in11 be of irclvnntxigc to tlieg cconoiniaitly IL grcut I iun i~m OF niixilinry cliemi- 
coiiinicrcial undertakings. Tlic niiscliief causcd cuk rcqiiirccl in the iiianufmturiiig processes. It 
through t.hc iieglcct of chciniutry by priicticnl incn is ulso csscntiirl t l i d  the uiidcrtnking should braiicli 
in this coiintry lins Jwcn so siiblle thiit to :L I t q c  , ouL into tlic ~iinniiPnctiire of otlicr niatcrinls as 
es tcn t  i t  linv reuiaincd conccalctl finni t Iic avcriigc occasiori may iirisc for ndvantiijicously utilising 
man of intelligence and froin t Iic govc!rniiicntnI by-platllicts. 5. Tho ctmipetitioii whicli the in- 
classcs. 1)uriiig tlic past, A10 yeins our country iiiist.ry will have to suiTcr froin Gcrmiiny is likely to 
hm bccn nccuinulnting wcriltli iii ~ r 1 1  nltogdlici. I)c inuch iiiorc serious tliaii is gcncrirlly su )osed,, 
urip,rcccdciitcd fnshion, so that tlic loss or restriction . because it inlist be remciiibcrcd that kncland 
of sonic industries nppcrrreil i i  innttcr of uniniport- 
nncc to political obscrvcrs taking only i~ brocid 
nnrl su crflcial survey of tlic iiationnl ~~c.wurccs. 
~ ~ i c  \$ole of our nrrangcnicnts linve cvo~vcd 
during tlic post lialf ccntury 011 the cwuiiiption 
tha t  this country would never iigain be cngirgctl 
in a Euiapcnn wnr, ~vliilst still inore rccciitly tlic 
new democrncv lins vainly bonstcd thnt i t  coultl 

. . - - . . . . . - . . . 
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prevent such z i  war by iiiclins oc a general strike. 
r h o  year 1014 hns sccn tlic dissolutioii of iiinuy 
fool's nradises and hns givcn tlic coup de yrcice 
to a11 F1icse ra in  iinuginiiigs, witli tlic result tlint 
we find our vnst tcstilc industry in serious pcril 
because the much smaller dyestuff industr lins 
iJecn complncently allowed to slide into tile lnnc~s 
of our sngacious and more painstaking enemies. 
The siuno cnrclcssncss ant1 want of forcsiglit Iind 
even allowed us to become clepciitlciit on Gcruiaiiy 
for some of the most important Iiiutcriuls use$ i is  
explosives, e.g. ti~iiiilrotoliic~ic, niid for mnny of 
t he  most valued tlriigs required alike by our Army, 
N y y ,  nnd civil opulirtion. 

r~ic complcto t r c n ~ o w n  in our supply of fine 
chemicals, which is the direct outcouie of tho 
disregard of the constniit wnriiings cmittcd by 
scores of British chcniists, Iirw led the Govcrnuicnt 
bf the day to intervene rind $hxnyt  to remedy 

only t:1kcs, ILS 1VC 11rrvc seen, iLlJOllt one-fittl1 ;f the 
total Gcniiuii esporls of dycstulrs, so tl itrt i t  would 
be conipurntively cnsy for Gcrniuri firins specially to 
rcduce tlic price of blie goocls scnt to E I I ~ ~ I L I I ~ .  
They Iiavc alrcndy doiic this in Aiiiericn wlien 
irttciiipts have been iiiatlc to stnrt aii aniline 
industry tlicrc. It is particularly significnnt, 
nncl aiiyuis ill for the prospects of t lh  scheme 
to relinbililatc the coal-tar colour industry, tlint the 
latter l i u  fnilcd to flourish anywhcre excepting oii 
German soil, iriid that  countries with fiscnl systems 
cntiidy different froin our own litrvc bccn no more 
successful in this respcct tliaii liuve we our- 
sclvcs. U. It will certainly be 1i~CCSSAfy thnt 
cspcrt clicmicul kiiowlcdgu should in the future 
bc much nioi'c liiglily rcinunci-iitcd tlinii i t  has been 
in tlic p s t ,  otlicrwisc the supply o f  nblo and 
p,roperIy quulilletl iiicii will not bc forthcoming. 
l i ie  flow of iiicii of high grntlc intelligence into a 
piafcssion is clctcriniiictl by tlie prizics which tlie 
profcssioii I l l s  to ollcr, iii thc for111 of money nnd 
socinl position. Considcr lliu grent strcum of 
nble 1nc11 wlio are nttrnctcd to the English Bar, 
in which profession tlie prizcs, altliougli limited 
iii iiumbcr, are of the most substnntial kind, with 
the result tha t  the successful lendcrs are aolected 
by the florcest coittpetitton in ii very wide fteld., 
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It thcrc is to be n lnrge influx-of high intelligence 
into thc chemicnl profcssioii, it will hc nccessnry 
tha t  thcrc should be some very diflcrcnt prizcs from ; 
the paltry bait which is oflcrcd at tlic prcscnt tinic, : 
for the  study of chemistry in this coiintry now 
only draws tliosc rncn mlio eithcr hnvc or tliinlc 1 

they 1inve an ovcrpowcring zeal ant1 passion for \ 
thcscicncc, to which t h y  dcvote tlicinselvcs ngninst 
the advice of their friends, niicl in spitc of tlic i 
warnings of tiic professors of c~icinistry by ~ I i o l n  1 
they nro initiated. Xobwithstnntling the nbscncc 
of matcrinl inducements. I vcnturc! to say without I 

fear of contrndiction tIint t11ci.c is more originn~ j 
investiKntion lieinp prosccutcd in this country ; 
by chcmists than by any otticr body of Britisti ' 
rncn of science. and this T nttributc to tlic fact t l irrt  
such n lnrgc proportion of our iirinihcr hnvc citlicr 
~mn at Gcrinnn Univcrsitics or arc tho pupils of ' 
those who h a w  1)ceii n t  thcsc ccritrcs of rcsenrcli. 
Nor arc nny of us, 1 niii siire, cvcn illiring this 1 
iinfortiinntc crisis, u11111i11df~l of the hospitnlity nnd 

I tho inspirnt ion idiich wc Iiavc rcccivcd in tlic scliools 
of tho encniy. 7. If tlic proposccl iindcrtnkinp is 
to RliCCI?Ct~. rcnl clicniists milst, hc on tiic dircctorntc, 
and in n sumcicnt pmportion to give cfTect to tlicir 
vio~rs. Many mcn of scicncc nrc csccllcnt I)iisincss 
men. Whnt clors cspericncc tcncli in thc cnsc of 
flourishing clicinicnl intlust rim wliicli wc fortunntcl y 
still hnvc nrnonrrt us ? Whnt doex not the firm of 

He said t h a t  he \ P R ~  Amly convinced tha t  with a 
trndc to  he captured equal to J18,000,000 sterling 
tticrc wns ample room for both beet and cnne, 
and for nll their Colonies. 

Unfortiinately in the past 110 united efforts of an 
Tnipcrinl nnturc hnd been madc to formulate 
n coinprcliensirc scheme thnt would serve tho 
interests of the wliolc Empirc. Tha t  was now 
nccessnry i f  supplies of sugnr a t  a normal price 
to the consunier wcrc to IJC sccurcd. The present 
cost was equivnlcnt to nn cnorinous tns on tho 
~*onsunicr nnd the ninnufnrtiircr. Supnr wns tlic 
only foot1 in wliicli tlic 13ritisli working-clnsscs 
wcrc bcinp pciiuliscd ninrc tlinn their cncmics. 
They hnd bccornc dcImidcnt upon Germany and 
Acistrin for n n~illion rind II qnnrtcr tons of sugnr 
cvcry ycnr. 'l'lint wns thc bulk of tlicir sirpplics. 
Tlic Bonrd of Tmtlc ihcturns ~liowed that  80% 
of tlicir sugtir was bcct-giawi siiyar from tlic 
Con1 inciit. niicl  only 20'% rc~rrcsc~itcd cnnc, a 
very sirinll proportion of wliicli 10 ?& was from the 
coloiiic~.~. 

I n  coiiipcting with tlie enemy's trade or industry, 
in ninny cnscs t h y  werc Iinndicnppcd hy pntcnts, 
Irut i n  tlic sugar industry tlicy locked notlJng. 
Thcir cnpinccrs, both Ifnglisli nnd Scotch, made 
tlic most sribstnntiiil scijinr Inncliincry in tlic 
world. Tlicir ngricriltrirists lint1 l~irtdc sttcccssfltl 
cxpcr@epts -in cultirpting sugar-beets. Their 

succ+s of nn industry \vliich is bused upon pixi- 
grcssivc sciciit iflc inrcstipttion tle1rcncls upon 
factors so snhtfe nnd eltisire tliut they r-annot bc 
cocrrctl c~ren hy a majority of tlic ~ o u s c  of 
Comnions. 9. If the clieniicnl intlustrics nrc to ire 
re1inl)ilitnted in this country. thcrc ~nrist I m  n 
complcte clinngc in tlic nttitiidc ol iiiind to\viir(Is 
science 111 general, nncl to\varcls c1icvriic:ul science in 
pnrliculnr, nmongst tho inflricritinl clnsscs of tlic 
population. nnd i t  \ v i l l , ~ ~ t n i ~ i l y  not bc cnlfctcil by 
follo~vi~ig the prccept brisiiit~ss ns usual, but by 
piiiauinp n policy which is tlic csnct oppositc of 
what is i~itplicd hy thitt viilgni. niid undignified 
p1irn.w. 
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