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These experiments, and others of the same 
sort, seemed to indicate that sand filtration 
gives reasonably accurate results if the sand 
used be as fine as .3 rnm. The crucial test of 
this point, however, must be made by drawing 
a given stanlple of air through sand filters and 
a culture bottle, so arranged in tandem that 
the bacteria which pass the sand shall be col- 
lected in the bottle. The table below shows a 
series of such experiments and makes it clear 
that the efficiency of the filtration method 
depends upon the size of sand grain employed. 

BELtlTfYE NUMBER OF BACTERIA PASSING TIIROUOR 

SAND FILTERS; AND RETAINED I N  THEM 
-- - -. 

Bacteria per Liter 
Retained in Filter 

Air Examined 

Suspension, B. pro-

diyiosus. 


Street air. 

Suspension, 8. coli. 


l (  1 1  

l L  1 1  

Suspension, 6.pro-

digios?rs. 


Suspension, B. pro-

digiosus. 


Sus~ension,B. coli.
' 1 1 1  

l (  1 1  

\ 

I n  seven tests with tandem sand filters, each 
containing 2.5 cm. of sand, with grains be- 
tween .1 and .3 in diameter, the bacteria 
passing the sand were-once 30 per cent. of 
the number retained by the sand, twice 17 
per cent., once 2 per cent. and three times 
1 per cent. or less. On the other hand, in 
three tests with the Sedgwick-Tucker appa-
ratus holding a single layer of sand, 2 cm. 
deep with grains between .5 mm. and 1.0 mm., 
nearly half the bacteria present passed the 
sand in one case and about two thirds escaped 
in the other two instances. 

It seems clear that sand over .5 mm. in 
diameter is inadequate for filtering out bac- 
teria. 011 the other hand, a sand finer than 
.3 mm. is generally efficient though not 

wholly reliable, since at  times it allows a 
considerable proportion of bacteria l,o pass. 
This is not rcniarkable when the relative size 
of sand and bacteria is considered. 

I t  is, of course, obvious that sand can not 
operate in the removal of bacteria by any 
process which can properly be called strain- 
ing. I n  an editorial discussion of the re-
inoval of fine particles from water the Engi-

neeling News (LIX., 344) has described the 
phenomenon as " adhesion"; and the term de- 
serves general acceptance in this connection. 
The size of the sand must affect the removal 
of fine particles in two ways. First, in a 
given depth, the number of surface contacts, 
which permit adhesion, must vary inversely 
with the size of the particles. Second, the 
velocity of flow, which tends to tear off adher- 
ing particles, must, under given conditions, 
increase with the size of the particles. Coarse 
sand might, therefore, be used with success by 
filtering through a deeper layer and by cutting 
down the rate of flow. It is simpler, how- 
ever, to use sand sufficiently fine to ~aegulate 
the rate of filtration automatically. 

On the whole, the culture-bottle method 
seems to offer a more accurate procedure for 
bacterial examination of air than any yet 
available. The sand-filter method it; fairly 
accurate as a rule, but occasionally gives low 
results. The filter method is more con-
venient than the culture bottle method for 
examinations outside the laboratory, since for 
the latter i t  is necessary to carry two 1,500 
c.c. bottles for each examination. Asitle from 
this difficulty of transportation, however, the 
technique of the culture-bottle method is to 
be preferred. Bottles are easier to prepare 
and to sterilize than sand filters and the 
actnal examination is simplified by the omis- 
sion of sand washing and subsequent plating. 
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SOCIETIES AND ACADEdfIEIS 

TIIE NEW YORK ACADEMY O F  SCIENCES, SECTION 


OB ASTRONOMY, PIIYSICS AND CIIE'MISTRY 


A meeting of the Section of Astronomy, Physics 
and Chcinistry was held at t he  Musetnn of Nat-
ural  JIistory on Monday, January  20, a t  8.15 P.M., 
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Prof~ssorD. IT. Heling in tlre chair. Professors 
Lamb, Rosanoff and JZreitl~ut read a paper on 
'.A Kcw i\letbod of hlcabur lng l ' a ~tial ITnpor 
Pre-suies in Bin,~rg Sllrtulrs.'' 

011 'Ilonday, Ifarch I ti, PIofeq.01 W. Campbell 
read some " Notes 011 RIet,lllogldpl~y applied to 
Enginecling." TIie mctlroii? of pl c p a ~nlg ~peci- 
mens, de~elopment of rtiucturc. i~licloscopic ex- 
arnination and pI.lotograpliing the ipecirncn were 
biiefly levienccl. The structure of ~~ietals ,  ingot-
ism and grain stnlcturc, the effct ts of strain aud 
o i  annealing v're demonstrated and the constitrl- 
tion of alloys, mattes, speirses, ctc.. t a b n  up. 
The ca~bon-ilon series, the g~aphite  austeniTc and 
ccmentite-auslenitc groups nere discussed antl 
illustrated. Euamplcs of s t~uc tu ie  were given; 
wrouglit iron us. low carbon steel, gootl and 
bad material ; morlcing and annealing of riicdiuill 
carbon steel; lails and examples of their failure: 
steel t l res  antl slrelling out; the structule of 
Irypercutectic steels and their change with heat 
treatment; ca3t iron, gray, mottled, white, spiegel- 
eisen; cenientatio~~and bli3ter steel; malleabiI-
iting and tlre formation of tcwper carbon. 

'L'he application of rnctallograpliy to economic 
geology was sElown 11y tie~nonstrating tlre para-
genesis of celtain mixed sulphide ore*, of silver 
ores frorn Cobalt, Ont., of tlie Butte copper ores, 
of typical " enriellment zones." The constitution 
of so-callcd nickeliferoui pyrrl~otites and of cer-
tain complex opaque minerals nas  slio~m. Many 
lanteln slides nere ured to illustrate the paper. 

A sectional meeting mras held on Monday, May 
18. Dr. J. P. Simmons preiented a "Note on a. 
Curious ER'ect produced by the E~plosion of 
Detonating Gas.'' JITltm a mixture of oxygen and 
Irydrogen is esplodeil in a tube, the inside of u~hich 
is coateil with a thin layer of uater, pelfect rings 
arc formed. l l le  same phenomenon has been 
noticed wlrerl thc same bilid of a gas mixture is 
exploded in a tube. the inside of which is coated 
~vitlla thin layer of way. This is a heatmg effet~t, 
since the rings forn~ed in the tube eolered x i th  
n a s  are madc apparent by tlie melting of the lat- 
ter substance. This periodic hcating is probably 
clue to conipressions arising from either boilnil or 
csplosion naves. 

W. Campbell and R. B. l3iihler read a paper on 
the heat treatment of ca~bon tool steels. The 
various constituents of unhardened and llardened 
lliglr carbon steels Twrc first classified, cementite, 
pearlite, ferrite, graphite. austenite, martensite, 
troostite, oslnonditc and sorbite, and the views of 
the different authorities on their constitution 

givcu in ta11ular fo~in .  Tlic plan of study ern-
braced ( I )  heating to various ieniperatures and 
( 1 1 )  ilow cooling, ( b )  quenching, ( c )  te~npering; 
( 2 )  the effr>cti of forging t~mperature and quench- 
ing tciuperature, to see ~ ~ h e t h e rthe structure 
gave any evidcnce \vlrctlier overheating llad talren 
place during forging a t  the ~qorks of tlic manu-
f'tctu~er or ciuling rcllcating for hardening a t  the 
U..PT'~. in tlie case of faulty material; also ~vhether 
this persisted aftrr te~npcring. Only thc maxi. 
rmlnr forging temperature left any traces after 
quenching 'ind this was nluclt a b o ~ e  that used in 
practihc. Table9 and curyes showing varirttion 
of physical propelties wit11 heat-treatment were 
given, and the various structure., illugtrated by 
nuinel ous lantern slides. 

P~ofessor Challes L. Poor presented t n o  papers 
by title, (1) ', An Tnvestigation on the Figure of 
the Sun and of Possible Valiations in its Size 
arid Sllnpc," ( 2 )  " The Photoheliometer." 

TIIE CIIYhfICAL SOCIETY OF TVASRIKGTOX 

b r  the 183d meeting of tlre Cheinical Society of 
Washington, held at  the Cosmos Club, May 14, 
1908, tlre following papers were preiented: " In-
fluence of Fine Grinding on thc TTater and Per- 
rous Iron Content of llirierals and J30~lis," by 
\Ti. P. llillebrantl, and "Technical Value of \Vood 
Turpentinc," by I?. 1'. \-eitclr. 

Blr. Bailey FYillie, of tlre IVadiington Academy 
of Science, addressed the society in regard t o  a 
proposeil scientific 1%-eekly. The follolving reqolu- 
tion was then adopted: 

i'?c>solaed,That it  is tlie sense of the society 
that tlie new journal is desirable and, further, 
that i t  will be welcomed by this society. 

The inceeting was preaideil over by I'resident 
Joseph S. Cliamnberlain, and tlic attendance was 
48. President Rogert also aildressed the society 
on problems of general interest to the m c n ~ b e ~ s  
of tlre ('l~eit~ical Bocietp. 

A ~pecial meeting of the society vas  held a t  the 
George Washington University Lecture IIall on 
Map 9, 1908. President Chanlberlain introduced 
Dr. C'. A. Ernst, the qpeakcr of the evening, who 
ga~-ean address on "Triiacose and Artificial Silk." 
The lecturer slro~,ed nrany samplcs of artificial 
silk, and explained the process carried on a t  the 
Genasco Pill; FYorks of Lansdo~~ne, The at- Pa. 

tendance mas 65. J. A. IJECI~EEC, 


f3ecrctary 


