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with the implements of civilization, but have become 
degraded intellectually through isolation. Prehis-
toric discoveries, particularly those made in the re- 
gion of Otaru, on the west coast of the island, favor 
this view. The pits fou~ ld  there for dwelling3 indi- 
cate that the Ainos calxie from the north to Yezo. 
The  shell-heaps contail], besides very elegant pot- 
sherds, many stone implenlents, especially obsidian 
heads of lances and arrows, and ornaments of differ- 
ent  kinds, as stone-beads and the like. I11all these 
respects the shell-heaps are distir~guished from those 
found throughout Japan, from latitude 39O iiortll to 
the southernmost point of the coast of Kiuilliil, 
within which limits the shell-heaps are destitute of 
ornaments, poor in stolle implements, and entirely 
without obsidian. These facts point to a lligher civil- 
ization of the Aino race, and a t  the same time refute 
the assumption that  the Ainos formerly settled a 
large part of the main island (Nipon), -an  assump-
tion erroneously supposed by some to be supported 
by prehistoric discoveries. As there is no near rela- 
tioriship between the Ainos and the Giljaks of North 
Saghalien, who are less hairy, more prognathous, and 
more lilre the Tchulrtchi race, we must assume that 
the Ainos were 'displacitd by the Giljaks, and that 

THE I i 0 T  BLAST IN MAKING IRON. 

AT the last few meetings of the Iron and steel in- 
stitute of G ~ e a t  Britain very important papers have 
been presented and discussed, showing the direction 
in  wliicll competition has brought about economy in 
iron-mar~nfacture. Tliese papers, notably those of 
Nessrs. Cocl~rane, Hawdoll, Bell, Cowper, and How- 
son, give to the lechnical reader a very good idea of 
the latcst opiriions of thc foremost iron-nialters of 
England. 

The institute held its September meeting in Mid-
dlesborough, -the place in wllicl~ it was organized 
fourteen years ago. This anniversary natnrally led 
to some general ieflectioils or] the progrcss made in 
that time, ~vhich car1 be appreciated by the general 
l~ublic. l'he only drawbaclr to  the discussions was 
the abs~nce ,  owing to illness, of Mr. I. Lowtl~iari 
Bell, wlio has been prcsent a t  all the previous meet- 
ings. 

111 1828 Mr. J. 13. Neilson patented a process for 
heating the air befo1.e it waQ blown i n t i  the blast- 
furnace, claiming that a gaiu in ecoliomy of morkiug 
was the result. The idea was received with disbelief 
in most quzrrtcrs. A little later Mr. Neilson proved 

their nearest relatives, judging from importar~t a ~ ~ a l o -conclnsi~ely to all that one llundred pounds of coal 
gies of language, and especially from their 'naturell,' 
are to be sought among the Icaoli of northern Corea 
(Oppert's Caucasian type of Koreans). The latter 
liave symmetrical features and luxuriant beards, and 
are therefore called ' bearded barbarians' by the Jap- 
,anese. They stand to tlie inhabitants of southern 
Corea in many respects as the Ainos to the Japanese. 
The Kaoli have had, to be sure, a history very differ- 
ent  from that of the Ainos; for they became a civil- 
ized people, while the Ainos in the primeval forests 
of Yezo became more and more uncivilized. This 
fact is not opposed to the assumption of a kinship of 
the two races ; and this assumption is supported not 
only by the particulars already alluded to, and the 
undeniable capacity of the Ainos for greater intel- 
lectual activity than they now exhibit, but also by the 
fact, that, notwithstanding the developed culture of 
the Coreans, certain things (e.g., the lance-shaped 
turrets on grave monuments) recur which remind one 
of Yezo. Besides, the traditions of the Icaoli, and 
certain names of places in the southern part of Amur 
(on the Sungari and its south-eastern tributaries), 
point to earlier dwelling-places of the race. From 
here the Ainos probably spread over the lower part 
of Amnr and Saghalien. Other attempts. to bring 
the Ainos and the North-Coreans into close relatioii- 
ship with other peoples are too hypothetical to rsquire 
mention here. I t  is certainly to be hoped, but un- 
fortunately it can hardly be expected, that  tlie silent 
but eloquent appeal for friendly sy~npathy which the 
hearty greeting of the Ai~los and the melat~choly 1001; 
given to strar~gers seem to make c l ea~ ,  may meet 
with some practical respoilse: a t  all eveuts, we should 
not withhold our most cordial good will from t l~ese  
sons of the primeval forests. of our temperate zone, 
who are unquestionably the most peaceful and good- 
natured of all the so-called 'savages.' 

btwned in lleatil~g tlle air for the blast mere able to 
save three l~uiidred to four hundred pounds of the 
fnel used within the furnace. The first step was 
nlaile, and t l ~ c  iron-maliers I ~ a d  to accept the conse- 
quences. 

From this small begi~lr~ing inventionthe tide of 
and e~iterprise went on, until tlle air used for blast 
was 110 longer heated by coal burlied for the pur- 
pose, but by the combustion of what were formerly 
waste gases issuii~g from the top of the f n r ~ ~ a c e .  One 
irnproveinent after another was introduced, until the 
temperature of the blast was raised to, 900° F., and 
even to 10000 F. A t  this point i t  seemed that  the 
metal pipes used in the stoves for heati i~g had 
reached their limit of elldurance; and a portion of 
the  iron-malring world made up their nlinds that  
greater heat than this could not be econonlically 
maintained, and that, even if the question of obtain-
ing the heat was solved, there was still a balance of 
clleinical reactions within the furnace which would 
prevent the greater lieat from being advantageous. 

Meanwhile, by the use of the Siemens ,regenerator 
pririciple, two different inventors, Cowper and FVhit- 
well, each manufactured stoves wl~icli contained 
fire-bricli cha~nbers, witl~iri which the waste gases 
burned for a period, llntil the firelbrickswere at  a red 
heat. The gases were tllen turned off to the alter- 
i ~ a t e  stove, and the air for the blast-furnace was 
driven in througli the heated stove until the other 
one had become sufficiently heated. The inter-
change was again made, and so on. These various 
devices have resulted in the production of a blast of 
air for tlle furnace heated up to 1600° F., or even to 
1700° F. 

Now let us see what has been t.he result of this 
cliange. The blast-furnaces of IS69 produced, on an 
average, a little over 180 tons of iron per week. To-
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day t l~ey  produce, or1 :ill :tvor;l&cx,upw:t~.clsof :3OO ~ . ( I I I S  

per week, in sorrlt: cases 800 or 900 (:~nd in one of t l~t:  
I'it1,sbnr.g frrrnaccs tlie enonnons ontput of 1,POO 
tons has beell reached). Mr. Ch;lr~les C!ocl~rai~r, alr 
advocate of t,hc hott,cst Irot bI:rst, statocl, that, at  the 
\vorBs at 0r111sRy~ l.11ey boprr in lS.56 with :L furr~acc 
of 7,000 cul~icfeet c:cl~acity, arrd wit,lr a telr~lx?ratnre 
of air betwc!en tlrat of ~noltt?rr Icatl a~ril  n~olloir zinc:, 
using 39.64 cn7t,s. of coko t.o ilre to11 of pig. 1111837 
tlrt:y used 38.87 cwls. ; ill 18(i7 it was orrly 2!).(i(i; in 
1877 it had becoirle rectitcc:d t,o 22.64; and in 1882, 
21.18 c \~~t , s .  :hver:Lgc for :ill fr~rli:lcc:s, s111al1 was the 
: ~ n d  li~rge, wl~ile tllre l:~l.jicr f1lr11:~cc of 34,000 c~ihic 
fcct c;~p;~cil,y t,lre wholr: ycar tl!ronglr onwoi.kod 
19.38 c\vts. per t,on of pig. ITtr11t.c fvorlr IS55 1.0 1XS:I 
the saving ::T\;as 20.24 cwts. o l  colic' 11cr to11 of iron; 
allti, in Mr. Coclrra~lc's opiuioli, fnlly 11;ilf tlris s:tv- 
ing was due to  tllo use of i11e (:owpcxr fir.c!-bl.iclt 
stovns. 

Mr. Cochrar~c 1~1 , s  recoarrtctl sornc of the t l~co- 
ret.ical c:rlculat,io~ls t,lrat Ilnvc bcnn III:LC~O. 111 1879 
h e  vcl~tarccl to prctlict that :I, ton of iron could be 
nratlc wit11 17.90 cwts. I n  1881 lrn hail ~riadc iror~ 
wit,li 18.40 cwt.s. Another iron-~rr:rstcr slated that  a 
f r~rr~acobas run for eiglll wcolis o~ r  leas t,lran 18 cwts. 

Mr. Hawtlun clailns tlr;%t hc~:tt,ing t,lro I~last, from 
990° F. to 1400° F. resalt,od i r ~  a s;~\'ii~gof 1.5 c\vts. 
of colic t,o t l ~ e  to11 of i r o ~ ~ ,  i~ filrtl~er Ir('atit)g :~ntl l l ~ a t  
to 1550° 1'. was iollowctl by :L 111t:~lsavillg of 2.5 
cwts., bringing tlic col3o tlown to 21.3 cwts. 

I n  tllo tliscussioris wlricll tooli placc irt t.11~ nieet- 

pr(-6 oitr g~.;%tit,trtlc we owe it, -first to lhosc to wl~oln 
to ollr forlntler, Jollns klopkins, Tor Iris rnml~~ificence; 
:~11dirext. to his trustc~c?~. I'~oh:\.bljr vt:ry few pros- 
rrrit rc!itlizc? lro\v 1111icIr tinle and L11o~gIlt tilie t.rustee2 
sl)cirl,on tht: biriltli~~g before a stone of its foundi~lio, 
was l ~ i t l ,  nncl clriring its ci.ectiorl. No one bill. ~nyself 
Icno\vs Ilo\v oEl,cn I l ia\~c bccn put in good 1leirrC by 
tho cllc?cri~ig words, "Wcll, 1)r. Martin, let. 11s gat it, 
right TVIIOI I  \vr: ;~r(! abor~t it." l u  this conricction 1 
canrrot rc:fl.:rin from s ;~yi i~g,  t,lr:~t, tlrongli we ow(! all 
so m ~ ~ c l i ,  we o\vc! a. spc!ci:t.l clt:l)l, of gr;tt.itucIc to Nr .  
lI:~11I>~O:LS:LII~S,1.1le cliairnl:~~i of tlie I~ni ld i r~g com-
ittee tee. Tl~roughoitt t l ~ n  wlloltr slunmcr t,l~cre was 
1i:ti.illy n ~riorrri~i:~. Ire tlict not visit, tlro baild- 011 ~ ~ 1 1 i ~ 1 1  
irig, :rirtl t l ~ : ~ t  glance, but far inore not, mcrcly for :L 

oftc:n to spcrrtl ;LII 11o1rr or two llor~vs al~oirl it, ~ t n d  
i~ral<c> tlrat all was goi~rg right,. s ~ u . ~ :  


'l'lrc! r r~alc~~ia l  
rttsult of this libcr:rlity, forethought, 
snl)ervision, atit1 care, is tllat sta.telp btiilcIil!g o ~ rtl1e 
t,op of t,he Itill. lI:rndsorl~c thoug11 ]rot ost~entatione, 
cc~liifortablc i>at not l u x ~ ~ r i o u s ~  p1cas:tnt to ~vork  in 
witboilt t~nr~ccc:ssary fincry, it stantls tlrcrc?? for it)^ 

l ~ t r p o x  einriualled ill the linitctl Statrs, ;md not, 
snr1)assod in t,l~e ~vorltl. 

S~al)st.:~nti;rl, i t ssolid, well tbonglil out, suit,c(l to  
t s~~ds ,  frippery bout it, it, is now for usand with ~ i o  
to see Illat our work ngrocs ill cl1:tracto wit11 tile 
br~ildiilg. 

There arc Inally hern to-niglit,, ~ r l ~ o ,  rot being hi- 
ologists! rnay tlesirc lo li-no~v what suc:lr l:~,borirtories 
arc for, :~11il wlly tllerc is :my rinorl of t,he~n. 1 s l ~ i ~ l l  

ings t.efcrrcd to, I l ~ cl~rot~ii l io~rt  pcrlial~s best bcgirr ruy :ht,tenrpt, to :tliswer thr9se qi~cs- il.on-in;ir~nfactll~~ers 

by statirrg briefly what our ow11 I:tb(~r;tt,oi.y 

the bctt,cr t , l~e result, I I ~Lo the lt:rr~per:hturo of lnelt,- I t  is :& E~niltling cor~strucfed primarily to irll'ord fa-
ing iroli. Mr. IJell, lio~vcvel., tliss~:~its cilitirs for instructio~r nnrl ~.esc:hrcli i l ~  plrysiolc~gy; 

gcriernlly t,ook t l ~ c  g r o u ~ ~ d  that t11c: lrottcr t,llc 1)l:~st t i o ~ ~ s  is. 

I. L o w t l ~ i : ~ ~ ~  
froin tliis vicw, :~nd t,hir~ks, t,llal,, in real ~rlt,irn:htc 
economy, 1000° F. will prove to be nbo~ct the limit 
of Ileal. for t,hc blast w1lic.h it is wortll wl~ilo to strivc 
for. 1(. 11. ~ L I C I I A I L I I S .  

MODERN Z'HYSIOLOGl('r1L LABORA 1'0-
K I E S :  W H A T  T H E Y  A ~ Z EAivn IVIIY 
TIIEY BIZE.l--I. 

A LTc1'TI3ICnrore t.lian seocn years ago I annorulcetl 
from this platfornr t l ~ a l  the old bio1ogic:il Iabora1,ory 
was ready for ilzc, - t,l~at sct of rooms in the tliird 
story of t,bis I~uilding, wl~icli, inconvenienl, in inany 
reslrect,~ as t l ~ e y  ~vcrc,  will, L trust, always be re-
lnernbered by sonltr of 11s T1.i tll affection, :hnd 1n:tylr:~p 
u~itlia little pritle. 

This night on wlliclr wo Ir;~\le rnet to ce1sl~r:~to the 
corrlpletion of t , l~e  new 1:tboratory is, however, an 
occasion for loolring forwartl rathcr t l ia~i back~: i rd .  
Elit before l~roceeding to  spe:tli in ilet:~il of t,lle 11cw 
buildiiig, 1 feel snro I (10 bat wllat c v t ~ y  orre o S  l.lre 
merrrbcrs of the biological clcl~;trt~nent would11rcsc111. 
tllirrk me rerrliss t,o o~r~i t , ,  in ~rmlsirrg a monront Lo ex- 

1 i\n address duiivcrcd on the oooasion of tlie fol.tn:rl opctrinq 
of tile new bioloqicnl laboratory of Lhc Johrrs Hi~pl;irrs rrni-
v e r ~ i t y ,J;r t~.2, 1884. Hy 11. New~r.r,MAB'PIN,M.l)., 1 ) ~ .SC., 
M.iZ., proft.ssor of biology in the i~rri\~evsity. 

aird, secor~d:r.rily, sinril:hr ol)l>ort,ruiitins ill allied sci- 
or!ct:q, ;cs co111par;~t;ivc a~r:~toln-j and botauy, sorne 
t ,~.ai~~irrg (and tllc I I I O Y ~the I)t:t- in ~vllich is essc?iit,i:~l 
tcr) to cvc?ry oile who wot~ld.nttain any reallcnowl(~tlg@ 
of pllgsiology. As so Irmny tiistiuct br;tlit:l~es of bio- 
logical scie~lce arc! l>~usried ill it, ~ v o  c:~llil, in gelior:1.1 
the i~iologic;~l 1abor:rtory; b11t it is a I)iologic:hl labova-. 
t,org. dcliber;atcly pl:h~n~ctl t l ~ a t  physiology i l r  it, sliall 
be clitcen, and t,hc? rest, her 11a11tlnr:titls. If, tl~erc?fore, 
yon visit the bniltlir~g prel~ared to see :1 zoiilo-g r ~ : ~ l ,  
gical r n ~ i s e ~ ~ r r ~  or ail c!sl,ensive l~c+rbarirurr, you will 
Iltt tlis:~p~x~irrt.ctl. ant1 no I do not ~ ~ r ~ d e r ~ . ; ~ t e ,  one 
co~nlecteti witll this zuii\-crsity call, -beari~tx ill lnirld 
llie hrilli:hr~t ini:hto~nir;~l rcscarchcs of 1)r. I3roolts :urd 
ot,liers, made among ::IS, -the clnirrls of 111ur11llology; 
ant1 in time 1 i r~ i s t\v(: Iilay seo a sislcr bi~iltlirrg spe- 
cially tlesignctl for s111tly of t l ~ c  stl'ltc:t,nrc, folnls, 
ail(1 dovolo1)rnont of plarlls ;rrr(l a~lirr~nls. 1;nt CIIIC o r  
the other hat1 to loo first, cl~osell, I I I I ~ C R S\vt? wert? to 
(lo two t , h i~~gs  ~ I I I :mcll, :~nd  irnj)crfccl,ly instcacl of 
t,l~tlr.ewcre strong rtJnso~is for seleet.i~rg ~~llysiology. 
In t11c Iirst. placc, 1 tllirrli evcn t,llc n~or.plroIorl;ists will 
atlr~lit that hitbcrlo, m t l  cslicci:llly in tlic TJnited 
Sl:rtes, they 1in.ve II:L(I r:xtl~cr ])lore t,lral~ t.hcir fair 
sliarcx; i r ~ n u n ~ e r ; ~ l ~ l e  rrluserims :1nd nl:ii~y l;hbor:it,ories 
11avc k)rm 11clilt for tllcir nso; \r-l~ilr plrysioltrg>r, if 
she got ally thing. wi~s  usw~lly nlloltstl sollie o11t-of- 
the-way room ill nu iferit,irely irrrsrtitw1)lc ljniltli~rq~ 


