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They certainly sliow that the time for optinlistic 
congratulations is not yet reached. 

The other general cor~clusion of the report that 
such falling off in health daring college life, as did 
appear, is due rather to predisposing jcauses, thail 
directly attributable to college life itself, brings 
out some very interestiag contributions to the 
scanty generalizations we already possess, con-
cerning the relations betn-een health and social 
enx7ironment. F i r a i  us to heredity: A total of 35 
per ceilt report a tendency to disease inherited 
from o:le or both parents. Those inl~criting ten- 
dency froin one parent oilly prc~sext some slight 
falling off in good health when compared with 
the entire average; while for those inheriting fronl 
both 58.3 per cent are in good health ; 41.7 in 
poor, the average for all being 83 and 17 per ceut 
respectively. For the G5 per cent inheriting 
tendencies from neither the figures are 83 and 15. 
As to relatire change there is for those inheriting 
from both a relative decrease of 19.5 per cent in 
those haring excellent health ; an increase of 24.6 
per cent in those haring poor ; the corresponding 
figures for those inheriting from neither being an 
increase in good liealtlr of 3.6 per cent: a decrease 
of poor of 1.6. The following tables show the 
effects of exercise, worry and study upon health: 

EXERCISE. 

1 Good. 1 Poor 

1 Per cent. 
0--2 .............................. 
 1 Per  cent. 

20 
17 

7b 
2-13. .............................
 6: 
13..do.., J6....................... 
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certain notable deficiencies. The physical, socia 
ancl moral environment of the students during 
college requires infinitely Inole inrestigation. Tht 
details concerring iatellectual surrour~dingi are 
eolnparatively full, t l~ough the number of hours 
of study shoulil he given instead of the indefinite 
terms, 'moderate,' 'severe.' The inquiries con-
cerning social surroul~dlngs are virtually confined 
to the inquiry as to whether the person ' entered 
society,' a little, a ~ o o d  deal, or none. Such T agpe 
expressions i r e  75-orse than none. The question 
is as to how the student spent the hours of social 
recreakon, ancl how nxmy were so s p e ~ t .  The 
conll)lete mlsv er of this question, it 1s t,arclly too 
~l luch to say, wo111d throw more light on the 
hg-qienic problem than allnost all else. It should 
iriclude information as to uhetller the institution 
is f e ~ l ~ a l e  only or co-eclucational; what its social 
relations are to the town in which it is situated, 
the nature of tlie town; vcl~ether the young xi70inen 
live in dormitories. in cottages, in selected homes, 
or in ordinary boarcling-houses ; what legulations, 
if any, the faculty have made corcerning stucly 
hours, and the hours not spent in study ;whether 
the institution has a irlatron ; whether her duties 
extcnd to moral and social matters, or to physical 
only ; whether the institution has a g j n ~ n a s l ~ ~ i n ,  
etc. Coillplete answers to such a protocol of 
questions as these suggest would show what was 
mearit by saying that 8 t regard bad sanitary con- 
ditions as cause of theii elisease?, 135, constltu- 
tional weakness, aucl 73, emotional strain. Jf 
tile association will study the conclitons of the 
problein alorig this line, ancl frame clnestjons 

- .------ --~ - - ~ - ---- -- accordingly, tkLey mill deser1.e still Illore at  the~ 
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hands of both the scientific educator, ancl the social 
~. student, nleann lrile we mill be tban l r f~~l  for ~5 hat 
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Study ............................ 

Persnnai affdirs.. .............. 

Both ............................. 

Neither ................ ..........I
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~ ..--- .- THEUesselner lxocess of converting molten cast- 

The differences in the last two results f t ~ i l ~ i s ' ~  iron into steel by ovidi~ing ancl removing ~ t s  car-

one of the most interestirlq contribt~tions yet 111atle 
to the student of sound sanitary, social, and n~oral  
conditions. 

STUDY. 
- - - ~  

Health. 
Amount. 1 .  

I Good. I Pour 

Bfoder&te......................... 85 

Moderate t o  severe. ............ 

Severe ..... ...................... 79 21
~..-----

The report upoil the whole is surprisingly 
full. For the social student, however, it l~resents 

bon and silicon h j  ltlo~vingimmense xolurues oi 
air througll it, al?pears to be entering a nem- pllasc. 
dinling for rnnny years alrnost solely at  the yro- 
duction of rails, the captains of the Eessenler mclus- 
try found it nruch easier to satisfy the demands of 
purchasers as to the quality of their l>rotluct than 
those of their employers as to its quantity. Hence 
arose the present type of Bessenler plant, in which 
110 exp)c.lise of coilstruetion is spared \~l l lch prom-
ises to iircrease the quantity ancl thuus to diminish 
the cost of the product. To-day, howere', the 
uses of Besselner steel are being rapidly extended 
and dix-ersified. While most of the new delllands 

http:13..do.


can be most naturally and econoiuically supplied 
by the large Bessenier rTorlcs in our mailufacturirlg 
centrcs, the magnitude of whose operations enal~les 
them to profitably employ the best talent and ina- 
chinery and to produce at the smallest cobt, geo- 
graphical conditions occasioilally :a\ or tho erec-
tion of small steel ~vorlrs ; for exainj)!e, wberc a 
special demand for Bessemer steel, too limited to 
warrant tlie erection of full sized ~~or l c s  arises in a 
place reinote from all existing Bcssemer vorlrs, 
and where pig-iron is cheap, owing to the iinriie- 
diate \-icinity of iron blast-furnaces. Here it might 
be cheaper to convert the local piq-iron into steel 
a t  local works, even if they be so slnall that the 
cost of treatment is somewhat high, tltan to trans- 
port the iron to distant worlis, have it there con- 
verted into steel, and then bring it back to the 
starting point. 

To meet such cases several sinall and compara- 
tively cheap arrangenients of the Bcssemer plant 
have been designed, and one of these, the Clapp- 
Griffitlis, has lrindled quite a glow of interest 
in this country, which ,judicious and energetic 
fanning and puffing bid fair to convert into a 
veritable craze. Since the arrangement aims 
at a comparatively small output, some sacrifice 
of rapidity and cheapness of worliing are properly 
made in order to cliininish the cost of the plant 
itself. The costly rotating converters of the ordi- 
nary plant are replaced by the cheap Swedish 
stationary converter. The blast is introcluced, not 
as in the ordinary conrrerter at the bottom of the 
deep bath of metal, but near its upper surface, so 
that, having little resistance to oyercome, blast at 
low pressure, and hence furnished by cheap blor\-- 
ing a~l~aratus,  &loreover, tonards the may suffice. 
end of the operation and while the steel is being 
tapped o i~t  of tlie converter, the blast is admitted 
very slowly, to avoid 'over-blowing' ; and a hole 
is provided in the shell of the converter at such a 
height that tlle slag runs out through it during the 
converting operation. I nleiitioii these latter de- 
tails because they are supposed to play an import- 
ant and unlooked-for part in the chemistry of the 
process ; indeed, the plant itself, of good but not 
remarkable design, is of interest to the readers of 
Sc~cnce ,chiefly because it is claimed that it re- 
moves silicon more uniformly and completely than 
tlle ordinary Bessemer plant does. The ef-fect of 
phosphoms in rendering steel brittle has lbng been 
lriiown to increase with the proportion of carbon 
present. A percentage of phosphorus ~vhich mould 
haxe little effect on steel containing only O.t3$ 
carbon would change steel with 0.5$ carbon from 
a valuable ductile metal to a worthless brittle one. 
IVllile some har~e maintained that silicon cozcnter-
acts tlle effects of phosphoius, many have long be- 

lieved that like carbon it greatly czuggerntes them. 
This belief is some~i~hat strengthened by the fact 
that phosphoric samples of Clapp-GriMths steel, 
when low in both carbon and silicon, are surpris-
ingly duct~le. But whether their ductility be due 
merely to low carbon or to the combinat~on of low 
carbon \X ith uniformly low silicon, it is interesting 
to inquire whether it be due to conditions ~~yhicli 
can he reqularly imitated in the large scale Besse- 
mer works ; if it be, then, since the magnitude of 
their operatioas enables thein to produce more 
cheaply, an important if not the chief iilterior re- 
sult of tlle cleaelopnlent of the Clapp-Grifiths 
plant and practice will probably be to teach the 
metallurgists of our large worlcs how to produce 
more uniformly ductile steel from given pig-iron, 
and, aiming at a given deg~ee of ductility, to em- 
ploy more phosphoric, and hence cheaper, pig-iron 
than heretofore. Let us, therefore, consider tlle 
explanations 1%-hich have been aclt anced of tlle re- 
sults obtained in the Clapp-Griffiths practice. 

1. The uniformly thorough desilicidation has been 
attributed to the unusually low blast pressure em- 
ployed. While it is conceivable that, by increas- 
ing the tendency of carbon and oxygen to disso- 
ciate this might favor the oxidation of silicon, 
this explanation seems far fetched and insufficient. 
But, if lorn blast pressure be the cause, the ordi- 
nary Eessemer worlts can employ it by malring 
their vessels wider and the bath of metal shallower 
than at present. .2. It has been attributed to admitting the blast 
near the top instead of at the bottom of the bath 
of metal ; this is supposed to cause a local excess 
of oxygen in the upper part of tlle bath with the 
for~nation of iron-oxide (the copious evolution of 
red smoke at the cominenceinent of the operation 
is adduced as evideiicc of this) wllich is supposed 
to attaclr silicon rather than carbon. But the early 
appearance of iron-oxide in tlle flame of the Clapp- 
Griffiths conxerter may indicate, not that it is a 
more active, but actually a less active agent than 
in tlle ordinary conrerter (Iwill not pretend to say 
what its true significance is). If u7e confine our 
ideas to a very minute quantity of metal immedi- 
ately in front of any one tuyere of the ordinary 
converter we realize that, in this restricted space, 
oxygen is nearly, or perhaps quite, as much in ex- 
cess as it is i11 a similar space i11 front of a Clapp- 
GrifEths tuyere. If iron-oxide forms in tlle latter, 
it mill also, aild perhaps to an equal extent, in the 
former. We do not see it escaping from the ordi- 
nary converter, probably because it is reduced by 
the carbon and silicon and slagged by the silica it 
encounters in its long upward path through tlle 
superincumbent metal, while in the Clapp-Grif- 
fiths conrerter, dragged along by the blast, its 



trax el to the upper surface of the metal is so short 
that it  does not hax~e opportunity for complete re- 
duction and slagging, Kow iron-oxide can only 
remox e sillcon by being reduced by it, or by com- 
bininq with already formed silica and tlius pre- 
veilti~lg its recluction. Its appcar:Lilce in the flame 
of the Clapl~-Ci~'ifliths coilverter at a period when 
it is absellt fro111 that of the ordinary conxerter 
niay indicate, not that it is formed more copi-
ously, but that it is reduced and slagged less com- 
pletely in the former than in the latter. 

3. I t  has been attributed to the partial renloval 
of the slag (whoie silicia might have been reduced 
had it remained as it does in he ordinary con- 
verter) duri~lg the converbinq operalio11. But the 
slag can be removed from the ordinary large rotat- 
ing converters as xr-ell, and ~vithout serious expense 
or trouble. by turning them down 90" and slrun- 
1ni11g it a t  any desired stage of the process. 

4. E'mally, there are scoffers who say, "\Ire be- 
l i e ~e that the removal of silicon bears the same re- 
lation to that of carbon in your con\erter as in the 
ordinary con1 erter. Your analyses, apparently 
intended to show that lour  converter specidly 
favors the removal of silicon, do not e.c-en point in 
that direction. The ductility of your phosphoric 
steels is indeed due to their being uniformly lox- 
in carbon and silicon. Hut this in turn is due to 
your admitting tlie blast so slowly townrds the end 
of your opcratioil that you can liit the point of 
complete renloval of carbon and silicoil inore accu- 
rately than Tve can in our large converters with our 
present practice of blowing rapidly to the T7ery 
end. But many feasible plans at  once suggest 
themselves by which we may acconiplish this in 
the ordinary c0n.c-erters. Creditable stateinents 
that a t  least one large scale Besseiner works is 
actually producing steel as unifonllly low in carbon 
and silicon as yours, strengthen this belief." 

It is too early to decide positively which, if any, 
of these explanations is the true one. If any of 
them be, it is highly probable that the excellent 
metallurgical results of the Clapp-Griffiths practice 
will be successfully imitated by the large Bessemer 
worlts. 

The validity of the claim that the Clapp-Grif- 
fiths steel is superior to that of identical composi- 
tion niade iii the ordinary converter can only be 
admitted on the production of far more conclusive 
evidence than has yet been offered. 

HENRY31. HOWE. 

ACTIVITY OF THE i11LVD DURln'G SLEEP. 
I N  connection with the present activity in 

psychical research, the following ~ x t m c t  from the 
recently published ' Life of Agassiz ' (Boston, 
Hot~ghto l~ ,iIIi$Ei?z & GO.)is of interest :-
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'*Ee [Agassi~] hacl been for two weeks ihix iilg 
to ilecipller the sonlewhat o b s c ~ ~ r e  aiin1)ression of 
fossil fish on the itone slab in TI hit 11 it \vas pre- 
serxecl. 1T'c:try ant1 perplexed lle put his morlr 
:isidtl tit Init, and tiiecl to dismiss it iron1 his niincl. 
Shosllj~ after, he waked one night perin:~cied that 
while asleep hc had seen hi3 its11 q i t h  all the 
niissing fcaturcs peifectly leitoled. But when he 
tried to hold ailcl nlelre fast tl:e image, it  cscaped 
him. Nexertheless, he went early to tlle Jarclir~ 
cles plantes, thinhing that on looking anew at  the 
iillpression lle slloulcl see something nliich would 
put hinl 011 the track of his v i s io~~.  Jn vain,-the 
blurred iecorcl wai as bla~llr as ePer. The next 
night he saw the fish aq:Lin, I~n twith no Inore 
satisfactorj remlt. Wllen he awoke it disappeared 
from his memory as before. Hopi~lg that the 
same expelience inight be repeated on the third 
night, Ile placed a pencil and paper beslde his bed 
before going to sleel), 4ccordi11gly, toward niorn- 
ing, tlie fish reappeared in his dream, confusedly 
a t  first, but, a t  last, with such clisli~lctness that he 
had no longer any doubt as to its zoological 
~haracter i .  Still half ilreaniiag, in perfect darlr- 
ness, 119 traced these charncters 011 the sheet of 
paprJr a t  the bedside, In  the morning he was six- 
1)riiecl to see in hi5 noc t i ~ m a l  slretch featu~cs vil~icl? 
he thoaqht it ~nlpossible the fossil itself should re- 
veal. He I~nstened to tile J,~rdin des plantes, and, 
with his tlrnming as a gi~ide, succeeded in chis- 
elling amay t l ~ e  surface of the stone under ~vhich 
poitions of the fish proved to be hidden. IlThen 
T\-holly exposed, it  corrrsponded with his dream 
and his drawing, and he succeeded in classifying 
it with ease. He often spoke of this as a good 
illustratioil of the 7%-ell-lmoxrm fact, that when tlle 
body is a t  rest the tired brain will do the morlr it 
refused before." (p. 181.) 

DEATIfS FROJl WILD BEASTS AATDSLVAKES 
IN INDIA. 

From time to time the Illdinngovernment issues 
reports 011 the yearly loss of life by snake-bite and 
wild beasts,-reports which still show a frightful 
mortality froin these causes, and afford significant 
evidence that the present precautions and ex-
ertions of the government in this directioil still 
fall wide of their object. The latest intelligence 
in the Gcizette states that in 1883 about 23,000 Illen 
died from the above mentioned causes. The re- 
turns from the district authorities can by no means 
be considered conlplete and satisfactory, since in 
consequence of the apathy of the natives and the 
almost universal belief ainong then1 in liismet, or 
predestination, many cases are not reported a t  all 

Translated from Das ausland. 


