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than 8 cm., or if it falls more than 11em. 
With increasing size of drop all of these dis- 
tances increase. Thus the lower limit of the 
range of sounding which is marked A on @he 
figure is about 7.0 cm. for a drop which has a 
mass of 45 mg., but is between 7.7 cm. and 7.8 
em. for a drop which has a mass of 49 mg. 

The depth of the water into which the drop 
falls makes no difference so long as this depth 
exceeds about three centimeters. The hori- 
zontal distance from the boundary of the 
water surface to the point at which the drop 

strikes ?aka no difference so long as this 
distance is more than about a centimeter. 
The depth of the water surfaoe below the top 
of the containing vessel appears to be with- 
out effect. 

Inetead of the characteristic sharp click of 
the drop $here was occasionally a softer, duller 
sound, knd when this soft wund occurred the 
drop ofhen left a bubble at the point where 
it  had struck. I n  the case of the click no 
bubble was usually left. 

I have no explanation to suggest for this 
series of sounds. If they depended on the 
shape of the drop when i t  struck the water 
we should not expect an abrupt boundary be- 
tween the regions of sounding and the regions 
of silence, and we should expect the series of 
regions to repeat at distances proportional to 
the squares of the successive integers. 

THE CRYSTAL STRUCTURE OF ICE 

X-RAYphotographs of ice were taken to de- 
termine its crystal ~tructure following the 
method used by A, W. Hul1.f The lines on 
the film correspond to those of the hexagonal 
system. They show that ice has a lattice which 
is built up of two sets of rigbt, triangular 
prisms interpenetratkg one another in the 
following way. Coneider the plane contain- 
ing the bases of one of the sets of prisms. 
The moleodes lie at theevertices of equilateral 
triangles ,of si$e 4.52 Angstroms. At a dis-
tance of 3.66 Angstroms above this plane lies 
the plane containing the bases of the second 
set of prisms. Here the moleculee also lie at 
the vertices of equilateral triangles equal to 
those of the first set, but each m o l d e  is 
situated directly above the center of one of 
the lower triangles. The other molecules of 
the crystal will lie directly above the mole- 
cules of the *twoplanes just described at inter- 
vals of 7.32 Angstroms. The above values give 
an axial ratio of 1.62 in good agreement with 
the crystallographer's value of 1.617.2 From 

1 Phys. Rev., 9, 85, January, 1917. 
2 Grmelin Kraut, "flandbuch der Anorganischert 

ahemie," Heidelberg, Vol. I., 1, p. 107, 1907. 



these data  the number of molecules at each the rabber industry the mlvent vapor is diluted 

point h a s  been ealcuiated .CD be two. with, large quantity of air and in this w e  ithe 

This means that the  molecule of ice absorption method is best. When such conditions 

be of the  form (H,O), or  H,O,. The fulI data are prewnt so that one has cohcentrttted vapors s 
compression method becomes availrtble. Benadand calculations will be published in the used in pregnating cord tire fabric may be re-

P h v 8 i 0 ~ l  Review. D.M.DeNhhao~ covered with an efficienqy of 90 per ceht, by 
RE~EARCE LABORATORY, enclosing the impregnating apparatus and p%ss-

GENEB.ILL CO., TheE L E C T ~ ~ C  ing t h e ~ a p o r s  through an abcbsclrptien tower. 
~~HENECTADY,N.Y., danger of are  or explosion may be eliminated by 

August 20,4 1920 pabeing flue gas into the apparatus. 
On the determination of true free and true com- 

b vulo&ing W.THE AMERICAN CHEMJCA]L S O C I ~ T ~ ,bined s z ~ @ h ~  rubber: J. 
KELLY. At present sulphur is considered as free v I I r  , 
and combined. Acetone soluble sulphur may be 

RUBBE8 DIVISTON partly combined with resins, eh., as may also the 
W, K. Lewis, OMWV sulphur insoluble in -tone, heretofore consid-

Arnold E.h i t h ,  secretary ered as  combined with rubber. The tetal ace-
D $ , g ~ g b n  of report of ~n)m$ttee on "Physical tone extract is soluble in EtOH, but if EtOH sat- 

Testing. ' ' urated with sulphur is employed, none of the 
A direct method for the determination of rubber truly free sulphur will dismlve and hence can be 

hy&ocapbon. raw vuhnized rubber: W. K. separated from the remainder of the extract. Re-
LEWISand W. H. MCADAMG. It ha8 been shown s d t s  show about 0.4 per cent. sulphur combined 
by a volumetric method involving s double titrzt- with resins, etc. About 85 per cent. of Heva 
tion that the bromine c o n r ~ ~ p t i b n ,  resins saponifiable hence resinouscorrected for are and any 
the o%served substitution is a true measure of the sulphur compoulids insoluble in acetone mag be 
actual amaunt of pure rubber hydrocarbon known soluble in ale. KOH. Acetone extracted sample 
to be present. Ailthough the amount of substitu- is boiled 8 hours in 5 per cent. ale. KOH and 
tion inoream with the length of bhe bromioation about 0.26-0.30 per cent. eulphur extracted. Suc-
period, the addition arresponds quantitatively to cessive extractions do not increase this. Hence, 
the actual amount of pure mbber hydrocarbon the rubber is not 'bdng decompwed. These re-
present when the bromination time is from two to sults are ton pure - a d  sulphur stocks and 
four hours. Experimgntal $ah is given 'to show will be extended to compounded stocke, later. 
that thB actual per cent. of (G,H,,)n in vulcan- Analytical determination of the coefficient of 
ized soPt rubbei can bbe detmmined by a volu- vuloanizatwn: 8. W.EPSTEIN. 
metric brominatlon snethod lierein described, in- Bmall amozcnt8 of magaesk and certah 
vdving a second titration to correot for the sub- 8ub8tanoes as G,D.I ( R ~ ~ ~and A. H. 
stitntion wkich accomp'anies *he p r t i w l a r  analy- FLoWER. ~h~ activity of amounts of extra 
sis ~ r a ~ n gdim this substitution light magnesia as an accelerator was compared 
correo~onc&a be made YW$ 5mall. with the effect of similar amount8 of certain or- 

The Y ~ Wof 8lCOda in~meo?Lanioal rubber bgoo&: ganic accelerators. The load required to effect a 
J. M. Baw~m,,A &art wbs @r;emnted which gave given extension was found to be a fair measure 
the cost relatione, betwqen scrap mbbez sad re- . of the rate of cure of the unixture which contained 
daimed rubbe~, The value of thia redaimed rub- magnesia; however, this was not true for the 
ber was evaluated on a basis pf tensile, tJtrengtb mixtures which c@?l$&i~ad $be .organi.ct, aceelera- 
and compared to a corresponding priced new rub- , tors. The acceleratilxg activity of magnesia in 
ber. A line of demar$tlon through the center emall amount was found to be of secondary or 
of the chart showed where it waq mbre economical contributo~y, character, acting in conjunction with, 
to-use ,new rubber or reclaimed rdbber. or in response to, certain extraneous substances, 

The reoouery of volatile solvents: W, K. LEWIS. probably nitrogeneous, present in the rubbbr. 
Solvents used in +he rubber industry say be re- The amount and nature of these extraneous sub- 
covered by tlre use of m y  method eueh .as ab. stances was found to limit +he activity of mag- 
sorption, compression or cooliag. X)r&narily in nesia ia ah aaelerator. 


