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SC'AILCITY 01.' L I V I N G  0RGANISdl .S IN 
T i I E  AZfl A T H I G H  ALTITLJLlIjS. 

Is the Gcncva Aichives des sciencps for Noveinbcr, 
iSS4, Mr. Freuilcrich lias it11 ;trticlc upon the number 
of living orgallisms in tile :tir of tlie Swiss 1l1l)s. TIC 
s i i , ) rs  that the e spc i imc~~ t s  inailc by Pastcur in 1560 
I I ~ ) O ~  arct11e same hubject, ant1 later by Tyndall, 
uiisntisfactory bccai~sc of thc slnall amontit of air 
fillercrl, and b c c i ~ ~ ~ s e  it secws, from tlle restilts, that 
tlic gcr~ns  wcrc ilot destroyed fro111 the i ~ o r i i l l o ~ ~wliich 
was used in t11c experiment. Otllel. obscr~crs  have 
Cotu~d astonislii~lg rlaantitics of gernls in lrigll alti- 
titdcs, anti i a  all tllesc cases it secnls very l~robablc 
that tllc liquid was not tlioroughly stcrilizcti. 

111 Frcrtdcricll's cspcrime~its, by incslis of a port-
xl-ilc stcam-pttml), air. was gurnped at  the rate of a 
h~uldred :md fifty litres an hour tlirough a slnnll glass 
tube ~ r i t l l  a cal~iilsry end. This tnbc was stoppcd 
with a wad of spuii glass to retain ally floatilig l n r -  
ticlcs. Eacli wad was the11 placed entire in thc boriil-
l o l l .  Later hc still further modified this l~lctliod by 
using tbc tube through ~ ~ ~ l l i c h  the air nras l~umpcd as 
a culture-tubc. 

Mr. Preudericli's most reliable cspcrimcrils were 
nladc in the summers of 1883 and 1884. On tllc 12th 
of July, 1853, at  tllc hciglit of 3,200 metres, iii 300 
litres of air, no life was fonnd. Again, on Aug. 5, 
at  tlic hcigl~t of 2,100 metrcs, he  filtered 500 litrcs of 
air, and, on the next day, 400 litrcs 011 the summit 
of a neighboring r~rot~~i tn in  Tlie3,070 lnctres liigli. 
filterings from these two were sown in a broth of 
beef, but sho~ved no signs of life. A t  Sclliltliorn 
(2,972 metres), hug .  25, 1:600 litres of air were fil- 
teretl aud sown, but the fluid did not cease to be 
limpid. 

111 presence of tlie negative results of 1883, 11e de- 
termined not to confine l~imself in 1854 to the liinit of 
eternal snow, but to choose some places Inole acces- 
sible to the germs of the air. On the Aletscllglacier, 
July 15 ancl 17, at  a height of 2,900 metres, he 
pii~nped 2,000 litrcs of air through six wads. One 
of the wads, after a rest of fifteen days, gare b i r l l~  to 
an orgallism of tile family Tortulacea, and allother 
contained a micrococcus, which may have been ac-
cidentally il~troclnced. Tlie secor~d series was carried 
on above snow-level in Theodnle pass (3,340 metres 
above sea-level) on the 6th aild 7th of September. 
But in :1,000 litres of air lle could find but one bac- 
terium. The extreme poverty of the air at  these 
heights is sufficiently proved by these figures. While 
these experiments were goi~ig 0x1, the days were clear 
and t l ~ e  wind light, both circomstances favorable to 
the growth of microbes. 

A t  Niesen (2,366 metres), July 25 and 26, rain and 
snow fell, and rendered the work very complicated, 
soalring the mads, and checlci~lg the worli, so that  
not more than 600 litres were pumped through eight 
wads, all of which were sown at  Berne, July 27. 011 

Jnly 2:) the liqnids sown with two of them were in- 
fested with a peculiar long bacillus, never lnet wit11 
except in the air of Berne; the next day ailother was 
infested with the same species; a fourtll gave another 

bacililis ; auil A11.g. 1 a monld appeared. Finally, 
about t l ~ e  first of September, a last conserve brouglit 
forth a ~iioultl aflcr six ~rcclcs' inenbation. Tlie t x o  
others reruai~~cci slerilc; itnil llcilce TT7e have a mini- 
111rnn of' four inicrobcs frorrl 600 lilrcs. TTc s:iy 
minimum, bccansc it is possible t l ~ a l  iilorc t l~ai i  olie 
gerui ii~il,y lli~ve bceri c.uu:.lil on tliose filters wliicli 
prot1t:cc~d gerrns. Irl a111)ther trial, J11ly 31 aiitl Any. 
1, 1lc filtered 1,7Pj litres fifteen v-ads, t h r o ~ ~ g h  in 
\rhicll lie fo~uld  four ljacte~ia. 111 reducing tlie i'e- 
sults, x-e find that  we have in tllc air near Niesr.11 
bctwcen three and four bacteria in a cubic metre. 

Thc riclrilcss of the air in this region is easily e s -  
plaiileil by tlie locality, tlie moru~tain being situated 
oli tlie bordcr of Laltc Thun, and sur~~onnded aby 
i~uaiber of towns. I3csidcs this, a small arno~int of 
~egcta t ion  is found on its summit. I t  scems that tlic 
purity of tlic air in lhesc high altitudes is due less 
to tlie licighl t11a11 to thc lack of a prociuctive l~oriic 
for tlie grolrtli of these organis~ns. From tlicsc c s -
periments it seems perfectly proper to concludc t11:it 
the m o ~ ~ n t a i n  air is much purcr than that of tllc 
lower regions, and even more so thail has been sup- 
posed. Indeed, it is surpassed in purity only by tha t  
over tlic sea, which Commaudcr Noreau has s h o ~  n 
to col~tain only five or six microbes to ten cubic 
inetrcs. 

SIR FIZE~ERICH in illaugllra~I~I<A~\I\VEI,I,, his 
address as the recently inducted president of the Brit- 
ish institution of civil engineers, called attention to 
the great progress made, during late years, i n  various 
departments of engineering. Talting np, first, Ilre 
materials of co~lstructioir, he  noted the enormous 
gain irl the economy of brick-malting by the intro- 
duction of brick-maliing machines and the conti~lu- 
ous kiln; the i n ~ p r o v e m e ~ ~ t  place in thetaking 
nlalting of artificial stones now enabling them to be 
produced with uniformity of quality, and of such 
durability as to constitute then1 successful rivals of 
natural stoues. The use of wood is steadily decreas- 
ing, partly in consequence of its scarcity, and of its 
uufitriess for use where longitudinal stresses are to 
be encou~ltered, and partly through the introductiol~ 
of the other n~aterials, ml~ich are 11ovc- made at less 
cost than formerly. Progress is to be expected in 
the clirection of improved processes for the preser-
vation of timber. Asbestos paiut, as used or1 the 
buildil~gs of t l ~ e  proposed International inventions 
exhibition, 11as proved a safeguard in that case 
against fire. 

The modern processes of steel manufacture are fur- 
nishing masses of enormous magnitude, and of great 
u11iformit.y of quality. The processes of Siemens 
and of Bessemer are now supplying such steels; 
while the method of Thon~as  and Gilcllrist is per-
mitting the use of ores formerly quite inapplicable to 
such purposes. The cost of cast-iron is decreasiirg 
wit11 the co~~st ruct ion  of larger furnaces, and the  
use of more highly heated blast, and with a better 
understanding of the chemistry of the process of 


