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in tlie ceiltrc of a pit about five feet deep, called tlie 
ingot-pit. Around the circumference of this pikare 
ttrraiiged the cast-iron ingot-moulds, and the steel is 
drawn off from the ladle into them. A sari~ple from 
each charge is tested by bending, pnnching, etc., and 
by analysis; so that nn exact record is kept of each 
ten tons of steel. After a short interval, t,lie ingot- 
rlloillds are lifted off: tlie ingots, which are approxi- 
mately four feet long and twelve inches square, are 
take11 from the pit, and loaded or1 cars, to be talcen to 
the rail-mill. T l ~ u sfar the methods are alniost iden- 
tical 'for all Binds of I3essemer-steel work. 

T!ie iitgots arrive in the rail-iriill a t  a dull red-lieat 
011 tlie outside, nhile tlie interior is at  a nincli higlier 
temperature. They are tlierefore placed in gas re- 
heating-fnrnaces until at  a uniform temperature, at  
~vhich  they call be easily worked. Following the 
course of one ingot, it is talcen on a trucli flSom tlie 
reheating-furnace to the rolls betveen which it is to 
be passed, and to emerge a long, perfectly sliapecl rail. 
The  roils are of cast-iron, and are in two sets, --the 
rongliing-rolls and finishing-rolls. The first set con- 
sists of three rolls placed in a vertical row, and turn- 
ing in a strong frarne a t  each end. The ingot, or 
bloo~n as it is now called, is passed between the lower 
and middle rolls near one end, and is reduced in sec- 
tion, ancl lengthened. The platfor~n oil which it n o v  
rests is raised, arid the bar is sent baclr between the 
middle and top rolls. Tlie platform is lowered again; 
:~nd, as i t  descends. a row - " -of iron fingers, x~roiecting 
up from beneath it, turns the bar, and mores i t  
tovard tlie middle of the rolls. 'J'llus it is sent, 
th~.ongh and up, back ancl down, rnoved from one 
end of the rolls to the other, being thereby reduced 
in section and correspondingly le~igthened, until i t  
finally leaves the roughing-rolls, having the approxi- 
mate shape of a very large rail, As this bar goes 
tlirough the roughiug-rolls for the last time, another 
'ulooin is put on, and goes through for the first tinie 
s t  the o t l~er  end of the rolls. Without a pause, the 
bar is carried along on revolving-rollers in a direct line 
to the finishing-rolls. These are two-high and re-
versing; being rotated first in oiie direction, and then 
in the other. The shape of the spaces between them 
is such that  tlie last passage of the bar gives i t  the form 
and size of section required in the finished rail. After 
being sent through these rolls the necessary nun~be r  
of times, the finished rail-bar passes on in a direct 
line, as before, until it reaches a circular saw, ~vhicli 
is srvung up against it, and the rough or scrap end 
sa~verl off. The saw is smung to one side, and the 
bar ruoved along until the cut end coines against a 
stop-plate, which is'at a distance equal to the length 
of one rail from the saw; and n slight nlotiorl of the 
saw cnts off the length. The stop-plate is swung to 
one side, ancl the rail is carried along to n large plat- 
form formecl of rails laid a t  right angles to its direc- 
tion. Tlie rail is seized between a curved bar and a 
ron. of iron fingers which rise from beneath the plat- 
for111 or ' hot-bed,' and is bent. This is necessary in 
order that  the rail sliall be approxin~ately straight 
~vlieil cold, as on account of tlie irregnlar sliape of 
its section, if straight ~vlien Ilot, i t  ~~0111~1 bent1 in 

cooling. After being bent, the rail is slid by tlie 
curred bar to either end of the hot-bed, xvhere it is 
left to cool. JVlien cool, any curves in its length are 
rer~ioved under a press; the rough edges left by the 
saw are reniored with hammer, chisel, and file; the 
holes for the joints are drilled at  both ends simul- 
taneously; and it is loaded on a car close at hand, 
ready for shipment. 

Each ingot tnalres four rails with two scrap-ends. 
The rail-bar, as it leaves tlie finishing-rolls, is thus 
ahout oiie hundred and twentv-two feet long. The 
weight of rail is regulated by adjusting tlie distance 
betmeen tlie finishing-rolls, and gauging the length 
of tlie ingot in the mould. A different form of cross- 
section, of course, necessitates a change of finishing- 
rolls. From tlie tirne the ore is melted in tlie blast- 
fnrnace, until the rail is left on the hot-bed to cool, 
the temperature of the rnetal does not fall below that 
of a red-heat. AJ:T~URT. Woous. 
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Topographisc7~e en geologische liesciirijving van een 

qetieelte van ,Sumatra's westlitist. Door R.. 1). ,%I. 

~ r ~ x u e e r i .  (Amsterdam,
Datavia, La~zrIsdrtck7cer~ 
S te~n ler ) ,1883. 20f 674 p.  8 O .  Atlas of maps, 
and portfolio of plates. [Our figures. 1, 2, are 
fro111 this work, with slight alteration.] 

Iiort verslag over de uitharsting van  K ~ a l ~ a f a t b  op 26, 
27, e n  28 Atbgusfus. Door R. D. 11.T'E~ZJJEEK. 
Batavia, La~zrlsdrulcl;erij,1884. 

1~happens n d l ,  that, just after the attention 

of tlie scientific world is called to the Dutch East 

Inclies by the erription of last August, there 

should he published an i~nportant work 011 the 

geology of a part of Sumatra, in which tlie re- 

lations arid structure of the great Javanese 

and Sumatran cliairi of volcanoes are describecl 

with much thoioughness. We must congratu- 

late Mr. Verbeek on the opportnne appearance 

of his volume ancl atlas on ' Sumatra's west- 

kust.' as well as 011 his prompt action in 

gathering nlaterial for a history of the outburst 

of IZraliatoa, of both of n~ l~ ich  
me can give but 
too brief a rnentioli in this notice. 

Introductory to these reports, one slioulcl 
rend over JC. Martin's reyiew of thc presciit 
knowledge of East-Ilidinn geology,l -n~hicli con-
tains in an nppeiiclis a list of forty-seven p11l)li-
cations on the subject ; or the brief staten~ents 
of the question br Verbrlek hilliself that l i a ~ e  
l~cen l x q a r e d  for receilt eslii1)itioas ; "ancl. in 

1 Die IT-ichtig~tcn ciatcll Ilnscrer groi. kcrllltliish roIIl I ICC~CT-

lii~idiacll Ost-indischen Archipel. Tiijilmgen tot cle tsal., land-,  
en volI;euliutidc van Sccrlaridsc11-T~ldii', 1883. 

2 Descriptive caialogne of rocks, co;rl, and ores frow the 
Dutch E:ldl-Ilidi:rll 1)rel)ar~cl ~ I C I ~ V I I ~ I I CA r c h i l ~ ~ l a g o ,  fiil. the 

il~tcrn;rtiol~alexi~iliition, ISSO. (Uatiivi;~, IColif.) GOologic deb 

lndes nbe~l;r~~d:i ises,  esllibitlon
prepared for till, illtcrl1atioll:li 

a t  Amsterdmi,  1SS3. 
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the same connection, one shoulcl consult Ver- successively about the great volcanic centres, 
beeli's earlier report on southern Sanlatra, -as on the summit of RIerapi (fig. 2 ,  ideal 
which contains descriptions of Krakatoa itself section), where four concentric walls, almost 
before the erupti0n.l unbroken, stand one within the other, a gi-

Fig. 1 is taken from a series of generalizccl gantic cone-in-cone structure, -and also of 
profiles illustrating the geological history of the formation of volcanic lalies, from the small 
Sumntra. Archaean roclcs are nowhere seen. ones in the ~vell-preservedcraters, to the 1n1,ge 

basins of ManiencIjoe 
A (100 liilometres in 

area), the result of a 
central caring-in of a 
great volcano rhose  
remains are seen in the 
surrounding D a 11a 11 
Gebergte, or Lake 
&rountains; a ~ i d  the 
still l a g e r  Siilgkarnl;

Old slates. Old dlatcs. Old siatcs. (112 liilometres) , 
S.W. YIG. 1. .v.e. formed by eccentric 

sulosidence. 
?'he olclest members of the series are non-fo's- The theory illustrated by voll Hochstetterl 
siliferous slates anti limestones, in places hold- is quote($to accoilat for the mechanism of these 
ing quartz veins that are sometinies aurifer- changes. His figures are therefore here repro-
ous, and cut by eruptives of the granitic group : cluced, with slight alteratioll, as of additiollnl 
these are overlaid by limestones, well pl*overl 
to be of carboniferous age, cut by cliabasic 
emptives, Mesozoic strata are absent, im-
plying a general elevation to a broad land- -. 
surface, followed in eocene time by depression 
again, (luring which worliable coals were BIG. Z. 

formed. There a,re other tertiary strata, slich from their acceptallce by an 
as the miocene becls of the sniall islancls to the ljrac,isecl ill the stoclyof volcallic phenomella
south-west, s~~cceededby broacl ciuaternary 
deposits over the lowlands. The early tertiary 
eruptiyes (basalt ancl hornblende anrlesite) are 
relatively scarce, and are but dwarfs among the 
gigantic cones that have been lleaped up since 
the encl of tertiary time. These are chiefly 
augite andesite, mostly in the form of ashes 
and sancl, holcling larger bloclts, but sometimes 
as dikes or law-flows. They reach almost 3,000 
metres altitnde, flattening froni a slope of 30" 
or 35" at the summit, to an almost level plain 
a t  the base, wit11 a 'curve of descent th i t  is 
shonrn to be closely logaritllmic in its form. of continoei~erul~ti011ill meltillg the interior 
I{ral<atoa, (here called Hakhta) is one of tllese part of the cone previously formecl : the vol-
cones, stancling on the most soutll-easterll cano is here active. Fig. 4 shows the falling-
transverse group of the great range of Suma- I..G,:..'... . .  .. 

......I tran volcanoes, of which sixty-six are given in ,,.-:......-... _. . .. .'... 
a list, ancl seven among them (not inclueling 
Krakatoa) are marked active. A considerable 
share of attention is given to lithology ; and on 
the atlas sheets, the different classes of ernptive 
rocks are clistinguished. There are also spe- PIG.4.
cia1 clescriptions of the several craters formed 

1 Topograplrlsche en g e o l o g i ~ c h ~beschrijving van .Zoid.Su- the cO1le the is 
matril. Door 12. D. 11.VERBEEX(215 p., with geological map, blown out, or allowed to sink, and, in this 
profiles, etc.); Jaarboek van het  mijnwezen i l l  nederlandsch 
Oost-Indite, lo,1881. Our figures, 6, 6, 8, a re  from this work. 1 Ueber den inneren bau dervulkane. Weues jahrb., M i l ,  469. 
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form, is applicable to the Oeloe-Daaari vol- open with brief abstracts of their results, from 
cano, shown in true proportions in fig. 5 wllicll these notes are in large part talien. On 
(scale, 1: 20,000), or to Afaniendjoe, and reacliilg his abstracts, a general idea of the 

,,.---., whole work is gained : then, by fol-
, '% 

__+- lowing the well-preparcd tablc of 
_.- I.,. contents, any spccial topic is easily 

discovered for closer study. The 
R-hole volume is very simply mrit-
ten, and nell printecl : it lacks only 
11age-headings a i ~ dindex. The at-

\ las sheets, on a scale of 1:100.000, 
are prepared with satisfactory neat-
ness ; but their topography is not 

F I ~ .5. so expressire as one nlight wish, 
nor are the profiles near enotigh

probably to ICrakatoa : the rolcnno in this a natural scale : but, apart from this, the worli 
stage is dorn~aritSo? a longer or shorter period. is nlost creditable to the Dutch colonial de-
A renewal of eruptive action mould build a new partment. 
cone within the circular mils remaining from The preliminary report on the eruption of 

m ITraliatoa gives a brief account of the results 
ylzq' of the author's serenteen-days' trip in the
Sr  '7 region of the disaster, combined with general--&& recorclszorg, Feb.of othel.19, 1884.obserrers.The I tlinowleclgeis dated Baiten-of the 

island before the ernptioil is based on the 
Ellglish and Dutch surveys, ~ ~ l l o s eoutliae-
maps hale of late been frequently reproduced, 
ancl on slretches by Buijsl ie~~in 1549, and the 
anthor in 1580 (fig. 8 ) .  The northern, low--- est sulninit threw out pumice in 1680, and,

PIG. 6. after two centuries' rest. began work again in 
tile olil cone, like Ves~triusin Somma, or like &lay, 1883, continuing with irregular ac t i~ i ty  
the T'ogelsang c ~ a t e rin the old Kabn cone, till Jjrinan, the middle s u ~ n ~ n i t ,joined it ill tlle 
seen across the lower 
slope of the ileighboring I<nhstl. 

Tjoendoei~gvolcano in 
fig. G : this has been 01~1I ,>a. \ , ~ i i t ~ t ~I. 

three tiines repeated in L o n g  I, 

Nerapi. fig. 2. Finallj , .r- 1 

fig. 7 represents the 
molten interior, neither Dalinn 

thrown out nor drainecl F I G  8. -~ \ - I ~ , \ I L ~ T o AI I ~ O XTHE NORTH. 

away, but allowed to 
stand and cool slon-ly into a solicl c q  stalline 
mass, revealed in part l q  snbsequent erosioil : 
such a volcnilo is definitely extinct. 

Mr. I7erbeeli sllorrs liiinsclf to he one of the 
not rery n~lrnerousgeo1ogic:~lwriters who ap-
preciate the iieccls of their readers. lIis reports 

great esplo~iousof August. Tile original area 
as 3330  liiloinetres. of mhich 23 sank- ; leav-

in4 water 200 to 300 metres cleep, except 
where a single rock rises 5 inetres :\bore the 
sea-suiface. The remaii~ing10 liilo~lietres-
the bncliground of fig. 8--grew to 154 b j  ad-
rlition of :lshes on the south nnd south-rrest. 
I n  the sanle may. T,ong Island increasetl from 
2.9 to 3.2 ; ant1 TTerlaten (1)eserted) Islnnd, 
from 3.7 to 11.8 n ltilomctres. All these 
accuinnlntions were made of ashes and dust ;  
for, although molten lara clonbtless existed in 
tlie crater, there mere no ovcifloniag lala-
streams. Tlle greater share of the erupted 
inateiial fell nithi11 15 kilonletres of the islancl, 
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wllerc it attained depths of from 20 to 40 
meties ; rising even to 60 or 50 metres on the 
flanks of 12akilta (corruptecl to Krakatan), the 
southern and highest part (822 metres) of 
the island. Fragments tile size of a fist were 
thrown 40 kilometres from the volcano. 13e-
tween Tiralratoa and Sebesi, to the north, the 
ashes and pumice filled the sea at  two points, 
forming low islancls (Steers and Calineijer) , 
wllich haxe already been muell broBeii and 
degraclecl hy the vaves. The sixtceii little 
craters reported near where these islands stand 
lla\-c had no existence : they were only smoking 
heaps of ashes. 

'I'he precise liours of the heaviest es1)losions 
wele not cletermined directly, but were based 
on the self-registering pressure-gauge of tlle 
gasometer in Bataria, as there \+as no self-
registering barortleter there. Jlalcing seven 
minutes :rllo\vance for tlie time of air-ware 
passage from the volcalio lo tlie gauge, tlie most 
~ i o l e a teruptive action occurred at 3.36, 6.50, 
10.5 (maximu~il), 10.55 A.M. ,  hug .  27, Datavia 
time. I t  was these air-slioclis that were felt 
by barometers all around the world. I n  the 
May eruption. so~uiicls were heard 230 to 270 
liilometres ; but in Augnst the noise of the es-  
plosions was audible 3,300 lriloinetres from tile 
island, or within a circle of 30" radius, equal- 
ling one-fifteenth of the earth's surface. 'I'he 
sonnds spread irregularly ; and it is suggested 
that tlie wind a ~ l d  tlie aslles in the air had 
inucli to do with the silcnce a l  poii~ts near 
n~hicli the eruption Jvns clisti~lctly hearcl. The 
eruption of Tornboro ia 1815 was liearcl only 
half this distance ; but the quantity of its 
ejected inaterial (calculated from a correction 
of J ~ u ~ g h a h n ' idata) mas eiglit to eleven fold 
that thronn from ICraliatau, n.hic11 \'erbeeli 
deteimines to be close to 18 cubic liilometres. 
'J'Ro-tl~ircls of this fell within 13 liilonielres of 
its origin. as be shorni~ on ail :tshcs-map, 
to he published in tlle final report. 'I'he ashes 
contnill fiom sixty to seventy per cent of silica. 
Cncler the microscope, they slionr. lo,glass in 
sinall. porous. irregular fragments ; 2", plagio-
clnse felipar, ~ i t h  inclusions of glass, apatite, 
augite, and magnetite ; So, pyrosuie, prok~ably 
rlloliibic nq 11cll as monoclinal. with iilclnsions 
of glass. apatite. :ind magnetite ; 4", mag-
netite in grains :u~~il octnlieclrons ; this is the 
oldest componeat, :~ncl decreases in qnantity 
on receding from tlie islancl. The grcnt ten- 
o'clock wave, nhich it is thought resulted from 
tlie falling-in of the nortlier~l part of the islaud, 
folloning tlie most ~ i o l c n t  ex~)losion, lose to 
llcights of 30 and 33 metres on some of' the 
~leiglil~oiingcoasts, micl clestroycd more than 

thirty-five tho~isand people. Alaps, tables, 
and dranriiigs are in preparation for a more 
detailed report ; aild this, in connection with 
the report we may expect from the sun-set 
committee of the Royal society, will form a 
most eiltertainillg aclditioil to the already in- 
teresting literature of volcanoes. 

STOKES 'S  LECTURES ON LIGHT. 

Burnett lectures on light. First course, on the nature 
of' light. By GEORGEGABIIIELSTOKES Lo11-
don, ~Macmillan,1884. 9+  133 p. 2 4 O .  

TIIISlittle book consists of lecatures delivered 
a t  Aberdeen in November, 1883. They have 
their origin in an interesting manner, which is, 
perhaps, lsossible oaly in Great Britain. Just  
a century ago John Burnett, a merchant of 
Aberdeen, bequeathed a fund to establish 
prizes for theological essays. These prizes, a 
first and seconcl, were to be competed for once 
in forty years;  and awards hare been made 
on two occasio~is since the foundation. 111 

1881, however, a new direction to the foun- 
dation was given by order of the secretary of 
state for the liome department, in which i t  was 
provided that a lecturer should be appointed 
at interrals offive years, to hold office for three 
years. The subjects to be treated are, I", his-
tory ; 2O, archeology ; 3", phybical scieiice ; 4", 
natural science. Professor Stolies was cliose~i 
as the first lecturer. 

The lectures are unique, as far as our lriiowl- 
eclge extends, in the effort to isresent the higher 
portions of optics without the employment of 
expcrimeatal demonstrations, diagrams, or 
mathematical language. 

Whether the B~lomleclge assumed in the 
reader, which does not include any tlliilg of 
the tlieory or pheaorneua of interference, dif- 
fractioa, clorlble refraction, or polarizatioa. is 
sufficient to enable liirn to tulclerstanil eyery 
thing contaiilecl ill tlie lectures, is problemati-
cnl. But, at  ally rate, to those better equil)ped, 
tlie book gives a most concise ancl interesting 
reliew of the history of optics. A personal 
reininiscence of a conrersation with Sir Davicl 
Brelvster (11. 13). the last great champion of 
the theory of emission, just after his return 
from Paris, where he had witilessed Foucault's 
crucial experimeilt regarcling the velocity of 
light in air aad in water, is highly interesting ; 
for it shows us the singular motive wllich pre- 
vented even so acute a nii~id as Brerrster's 
from yielding to overwhelming eviclcace : he 
was staggerecl by the idea, i?a Li?ni?ze,of iillii~g 
space ~vi th  some substaace merely in orcler 


