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kept 16-20 volts negatite to the negative end 
of the fllanlent and the other a t  least 75 volts 
poiitire to t h ~  antieathoilc. d thircl gauze acted 
as n yeceiver for  the photoelectrons. Tliese 
gauzes r e r e  constructed on metal cylinclers so 
arranged that the only surfaces exposeii to the 
radiation \r.eiSe of metal and a t  known poten- 
tials. The parts of the tube arouncl the photo- 
electric plate were shielded from the direct ac- 
tion of the radiation. Before making any 
measure~nents the tube was baked and evacua-
ted until the pressure under conditions pre-
vailing during experimentation was so low that 
it  would not register on a NcLeod gauge 
which could measure a pressure of 10-j mm. I t  
mas founcl to be impossible to obtain repro-
ducible re5nlt3 a t  higher pressures. 

The cnrres ol)tained by plotting tlie total 
photoelectric current against the voltage appliecl 
to the exciting electron. are similal* in appear- 
atlce to those obtained l ~ y  Francli: ancl Einsporn 
for  rnercury using low voltages. Up to the 
p r e ~ r i l t  rime nine distinct breaks have beer1 
obtained for  iyon in the region from 40 to 185 
~01th. Tlle values f o r  these points are:  

T'olt~tge v/" 1, 

T!le nave length, i,, is in , lng~t rom units, 
v is the frequency ancl R the Ryclberg con-
stant. 

The first of these points corresponiis very 
well wit11 the value calculated from X-ray 
data for the transition from the x5--YG level 
to the 113-114 (the separation between 313 and 
1 x 4  or N; and N6 is too small to be conqiderecl 
in the,e esperiments). This clifference can be 
obtaiilerl from the v/R values fo r  the Kjl and 
Icy lines a, given by Siegbahn. The values are 
510.35 and 523.1 respectively, giving 3.55 as  
the difference which is in  good agreement with 
the valae of 3.46 as obtained by the writer. The 
results hare also been successfully checked by 
using the cotnbination principle to calculate 

line3 in tile Millikan region. d more detailed 
account of this work with additional results 
w i l  be published in the near future. 
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N o l ? ~ b i l l : t ~  among anti.~ e l a t i o ~ l s  aluminum and 
man?) sal ts:  E. D. CRITTENDEN.Freezing point 
curves for pairs of ( a )  aluminum salts and ( b )  
antimony salts liave been cleterminecl by tlie 
closed tube method previously employed. With 
the exception of two compounds in the system, 
BbC13-SbBrB, compound formation is entirely lack- 
ing in the tenlperature range investigated. Solu-
bility is limited in several cases and in this re-
gard the almost complete insolubility of AlF, 
in the other nluminu~n halides may be cited. In  
the antimony series solubility is more extensive. 
Several cases of partial miscibility in the solicl 
state have been fomicl. The results indicate that 
the rules already established by Rendall for bi 
n a 1  -.- systems in which the negative radical js 
constant ar~cl the positive varied as widelp as pos- 
sible, apply to the reverse case studied here. 
Ey compariiig the results in the tvo series, the 
marked effect of unsaturation in jncrensing solu- 
bility is clear11 iiirlicated. 

A vecip~ocal  catalytic pair: A. W. Bxo~-mr. 
In  catalytic actions where the agent is of the 
a carrier" ALJ.pe, it  shoulcl be pos~ible to use inter- 
changeably the filled and the empty csrrier, par- 
ticularly if these are distinct chemical com-
ponnds that may be isolated, and if therefore the 
filling of tlie carrier is a chemical process. These 
two forms of the carrier constitute mliat may 
be termed a recip?,ocal cataljliic pair, that is, a 
pair of cheiuical compounds which undergo re-
pented nlutual conversion into each otller mhile 
exerting .their catalytic effect upon a given chemi- 
cal reaction. Potassium azido-dithiocarbonate, 
I<SCSS3, and azido-carbondisnlphide (SCSS3)2. 
two new compounds that hare been isolated and 
studied at Cornell, have been found to exert an 
identical catalytic effect upon the ren~tion be- 
tween potzssinm trinitricle ancliiodine, mhich mny 
be espreqsecl by the equations: 

(1) 2 IKSCSX3 +I2 = 2IiI - (SCSS,), 
(2) 2 K S 3- (SCSN,) =--2KSCSS3 2S,3 

(3) 2X3 = 3K2 

Physical-ch~mical  studies o f  creatine and cren-
tiitine ( I )  creatine h g d r o l ~ s i s  i n  ncir7 solution : 
GRARAAIEDGAR.4ND R. a.~~ 'AKEFIELD.  An ex-
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perimcntal stndy has bee11 made of tlie rate of this does not make the elasticity of these bodies 
conversion of creatiiie to creatinine i11 the pres- any the less real even though i t  icl more difficult 
sure of hyclrochloric acid of various conceutra- to observe and measure. The elastie after-effeet 
tions, and a t  temperatures bet~veen 23°C.  and is discussed ixs :in exanlple of plastic f l o ~ .  
100°C. The reaction proves to be mo~~o~nolecular Limi t i~ tg  factors determiwti?~g tlie co~aoe?ttra-
the r~acr io i i  relooit:- constai~ts inc~ea%ing a little 
more rapidly the acid concentration. The raria-
tion of the coi~stants with tempera tu~e is es-
presser1 exactly by the Arrhenius ecluatio~~,the 
"critical increment" being 20,000 cal., :s wlue  of 
the ortler of that  foulid by Lewis f o ~  the hydrol- 
ysis of methyl acetate and cane sugar in the 
preseiice of acid.hycl~ocl~lo~ic  

The degrces of hydrolysis of ihe sodiunz salts 
of ,some oigaitic decclopi~sg o g ~ ~ a t s :  FELIXA. 
ELLIOTT.The degrees of hydrolyqis have bee11 
rleter~z~i~lkrl a t  concen-electrometricaliy varying 
tratioi~s anrl teiii;~eratures of mono- and di-socliu~ii 
I~ydroquii~o~iate,  cli- anrl pyro-mono-, tri-sorlimn 
gallate, mono-sodium 11-nniilio phenol and, mono- 
sodi::m 1nou.o ii~etli~-1 p-amino ~tiienol. The order 
of iiitlgnitude suggests that  these agents :Ire clas-
sifiable wit11 the pseudo-acids of Hanlsch. 

Tlce dlftlslo?~ o j  helium through quartz a t  room 
t~711jifratu1'~:HOWARD11. ELSET. Heliunl con-
firlei1 under one liuiidrecl ntinospheres pl.essure a t  
room temperature will diffuse through a thin 
~valled cluartz tube rapidly eiiougll to be delectect 
spectroscopically after a few hours. 

Phljsical che~i~ist , ,yof sotile eolcc~iiic pltr11on~- 
rtia: GEORGEIT,~ ~ O R I C Y .  cl~aracteristic of vol- 
canoes is the I,:~ildiag up of pressure of volatile 
conlponc~ltsas the niagma cools. This is as  mould 
be expected of a systeiil eontaiili~lg both volatile 
and 11011-volatile compoiie~its, when the latter crgs- 
tallize on cooling; and the development of pres-
sure ill n crystal!ieing magma, is  competent to 
explajil n1:11iy pi~ases of rolcanism. Tile int-er-
mittn:t actioil of 1na11>- volcanoes of tlie explo-
sirc t y l ~ e  is  explicable on the basis of the rate 
of release of volatile materials a t  differen: Ierels, 
together with the heat av~ i l ab l e  from the Joule. 
T l l~ l i i~o l leffect a t  high teiilperatures. 

Plusticit!/ n~tiJ elaslicity: C.EUGEXE BIZGR:I:\I. 
Eii~sticity is usually so defined as i n  exclucle all 
liquids, 110 m:ttter how ~ i scous  tl1c-y ills? he. But 
111an~viscous liqiiids, such as glass, for example, 
~ i ~ l d e ~ g o  deformation :lit rlo trueelastic exactly 
solids belo~v theil. elastic limit. The term elas-
ticity shonld be so estcucled as to include fluids 
23 well as soliils or else we 1nus51llrent a new 
term. Elastic are a functionde fo r~~~az ions  not 
o f  t l ~ e  tin:? as are viscous or plastic deforma-
tions, hence i t  js easy to digtinguish between tliem. 
111 licluids and in solids above their elmtic limits 
the flolv tends to obliterate the strail1 and there- 
fore elastic tleformatio~ls tend to clisappear, ljut 

tiori o j  elccli.olytic pot ass it in^ amalgam: C'LAXB 
MARTIN AXD Jaai~sR, WITIXROW. The authors 
call atteation to, and endeavor to explain the 
failu1.e of previous ~ ~ o r k e r sto 01)tniil conc?il-
trated pot:issium :anialgams electrolytically. 111a 
series of experiments with the Shepherd method, 
t,l~ey successively eliiliiilate as vital factors (1) 
exhausti011 of the electrol~te,  ( 2 )  plugging up 
of tlie pores of the po~ous  cup, ( 3 )  an equilibrium 
b e t , e e i ~  the rate of forinatio~inu4 decoml~osition 
of the amnlgn~n. From a consideralion ~rr'Ru r -
nako~v's curve, they suggest that too low tem-
perature h:ts been the chief limiting factor. !?lee-
t~olj-;:in8 :tt higl~er temperatures, they obtain po- 
tassium :irnalgams analpzing 4.69 per cent. po-
tassimn. S o  hig?ieie :ha11 2.23 per cent. X. had 
been previously obtained ancl Kerp :1nd Eo'dger 
state that  exceedi~lg1.6 was accon~plislletl with 
the greatest difficulty. 

The 2dmitil~g rle~isity of phosge~te: A.  F. 0. 
GERMBNNAND LELAXD Tlie vol~: l le t r i~  R,. ~ ~ I I T I ~ .  

method used by Aforley in his classic researches 
on tlie delisities of oxygen and l~ydrogen has 
been eii~ljloyed iu a series of determii1:itions of 
the d ~ n s i t y  of phosgene. Tlie results parallel 
those of G c r ~ i i a i i ~ ~  and Jersey, in that  the (tensity 
of silceessire fractions of phosgene rises to an 
al?prorimatel\- constant value, wl~ich is, horvever, 
below the probnl~le density of the gas. Density 
~liensurements rrere made a t  pressures of 500 
nini., 33.7 mm. niid 170 mm., using :L iire litcr 
globe. It'liile the absolute iiulllerical ~ a l ~ i l cof 
the results is of little moment, still i t  is impor- 
tant  to note that  the limiting density foulld is  
approxin~ntely four per cent. less than the density 
a t  500 mm., tlint is, the derriatiorl from Boj-le's 
lalv anlou~its to about six per cent. per atmos-
phere a t  zero. Our knowledge of the prvpe~ries 
of rnpors ilea? the point of c.oniIens:i:io~i is r-cry 
incomplete. Prohably no perfectly pu1.e specjr!;en 
of yhosgene has as  yet been obtained. The 
usiial methods f o ~the preparation of phosgene 
yield a proiluct iiiEcult to purify because tlie 
impurities are for the most part  very soluble in 
the liqueflecl gas. It is most important for the 
progress of t l ~ e  stucly of tlie propertjes nf  phos-
gene that  a method be developed for the ~ : ip id  
:rnd complete purifieatio?i of the technical product. 
TVorlc in this directioll in cooperation mith tho 
ohenlien1 warfare service is  i n  progress a t  the 
Stanford Laboratory. 


P.,,oc!siclion of bopllium anil its
,~~~eta l l? :c  al-
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lous: R. S. HOPKINS AND E. A. EXGLC.Be0  was 
found to be readily soluble ;II  fused cryolite, but 
the electrolysis of the solutior~ gave aluminium 
co11t:lining little beryllium. Electrolysis of fused 
soclium bel.ylliun~ fluoride yielded consiilerable 
metallic beryllium, but i t  flaked off and was 
nlixed with the oxide, carbide and fluoride. These 
were separated and flak1 beryllium 98 per cent. 
pure rvas obtained. Similar e:ectiolyscs with 
metallic cathodes gave alloys containing some 
beryllium. The chief clifficulties in preparing 
tliese alloys arise (1)  from the tendency of the 
beryllium to oxidize anil ( 2 )  from the change in 
density produced by the introiluction of beryl-
lium. Some beryllium-alnnliiii~~il~alloy >>as pro- 
ducetl by prevellting the fused metal from ris-
ing to t!ie surface. 

P r ~ p n m t i o n  and prope~~lzes of some i.nre earth 
metals: II. C. KREMERS. With few exceptions 
the rare earth metals are more electropositive 
than alon?inum, but less so than the alkaline earth 
metals. Eeduction of the anhydrous chlorides 
with soclium gives only inipure metal. Eleotroly-
sis of flourides or double flourides results in 
excessive passivit:, of the allode due to deposi-
tion of fluorine. Those rare earths which arc 
mole basic than aluminum call not be electrolized 
by dissolving the oxide in fused cryolite. Elec-
trolysis of the anhydrous chlorides is  most satis-
factory. Lanthanum and neodymium have bcen 
prepared in quantity and many of their prop-
erties studied. Lanthanunl being most basic tar-  
nishes very rapidly. Neodymiunl oxidizes only 
after several hours exposure to air. Neither lan- 
thtln~un or neodymium show pyrophoric proper-
ties in the ordinary way. Sparks are emitted 
only when the metals are violently struck. Yt-
trium metal is being prepared by electrolysis 
of the fused chlorides. Some of its properties are 
given. 

A tantalide of alzcminum: W. H. CHAPIN. The 
tantalide was flrst prepared by using a modifica-
tion of the Goldsohmit process directlp on 
powdered tantalite. I t  v7as foullil by analysis 
to correspond to the forniula A13Ta. Other 
lnethods of preparing .the compound have boen 
Heveloped. The properties of this tantnlide are 
proving very interesting and impo~ta i i t :  I t  js not 
actecl upon by any siugle nciil escepf H2Fz ;  
does not oxidize below white heat :  reacts with 
HCl gas a t  600°C. We give AICls +- TaClg, re- 
leasing the equivalent amount of E12. Other 
properties are being studiecl. 

A neza halogenoid an4 Izyilraciil:I~a loge~~o id  
A. B. HOEL, G. B. L. SRIITHASD A. W. BROWRE. 
Aziclo-carl~ondisulphide (SCSN3)2, prepared by 
oxidation of sodium or potassium azido-dithio-

carbonate in aqueous solution, is a n-'nitc, crystal- 
line, explosive solicl. very sligiitl) soluble in water, 
but soluble in various organic liquids, particnlar- 
ly acetone. I t  undergoes antocatalysis even a t  
ordinary temperatures, yielding a mixture of 
polymeric thiocyanogen and free sulphur as  the 
final product. It dissolves readily in KOEI. yield.. 
ing a t  low t empera t l~~espotassiuin azido-dithio-
carbonate and potaasiunl oxy-azido-dithiocarbo-
n:ite, analogous to the chloride and hypochlorite 
foimecl when free chlorine dissolves in KOH. 
F'roni the solution obtainecl, sulphnric acid re-
precipitates the "free " aziilo-carbon-disulphide. 
Axido-dithiocarboi~ic acid, HSCSS8, is obtained 
by treatment of a concentrated solution of so 
diunl or potassium azido-dithiocarbonate v i th  
couc. HC1 in  the cold. I t  is a white, crystalline 
solid, soluble in water and in many organic sol- 
vents, ancl is almost as strong an  acid as  HCl. 
I t  deconlposes autocatalytictilly a t  orclinary tem-
peratures. 

A stui7)l of u~lsoi.pdio?tof gases oil n surface 
O] ??lel'C'Lli)/: 11. $1. KING AND J .  L0M7E HALL. 
Prelinlinary paper : new method of measuring 
the angle of contact between mercury ancl glass, 
and the determination of surface tension of mer-
cury. The purpose of this investigation is  to 
study the adsorption of various gases under pres- 
suro variation on a surface of mercury through 
the corresponding changes in surface tension. A 
new method of measuring the angle of contact 
ancl determining the surface tension has been 
worked out wherein the mercury surface has 
maximum opportunity to remain undisturbed in 
ecluilibrium with the gas a t  the desired pressure 
throughout the determination. 

Det~zonstiation of a projection electioscope and 
a projrction volt.ammeter: HOWARDlf. ELSEP. 
These instruments have been designed to take 
the place of the slide carrier i n  a projection lan- 
tern. Tlle ease wlth which experiments in radio- 
actiriiy and electro-chemistry can be shown to 
lsrge audiences bj- the use of these instrmnents 
will he demonstrated. 

Capillary rise ~nensurcme~tts i n  tubes of variozrs 
motale a 1 ~ 1 cmethod of surface tensiov~ nleasure- 
n l c n t :  E. K. CARVER.It was found by Bigelom 
and Hunter (Jour.  Ph$s. Chem., xv, 367, 1911) 
t h ~ twater and benzene rose to different heights 
in tulles of various metals, and that the height 
became greater the more electropositive the metal. 
To verify this an  apparatus somewhat siniilai 
to theirs was used. A plate of the metal, 1 cni, 
in diameter, was ground fiat and a capillary hole 
was drillecl through it. The diameter of the hole 
was measured with a micrometer microscope. k 
glass tube, 1 em. in diameter, the end of which 
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was ground flat, was placed upright in a ba t -
tery jar. The ~ne ta l  plate mas placed upon the 
tube af ter  the liquid to l ~ e  lneasured bad been 
afijusted esqctly to the height of the tulle. By 
siphoning the liquid out of the jar  until the 
liquid broke from the capillary hole in the metal 
plate, and weighing the liquid mithdra~vn, the 
capillary rise could he calculated. I n  disagree-
ment x ~ i t h  Bigelow and Hunter the writers 011-
tainecl identical results with the different metals. 
The method is accurate to  0.1 per cent. and is  
exceeding17 rapid. 

Sftdies on the gua~!tilati,ce cleteiiiti~latio~t of 
~ ~ c a s ~ o t l y w i ~ ~ i a :Paull 11. 11. P, BRIIITTOXLKD 

I-I.4~x11s -!. study of the much cliscussed P-~GP-L, 
question of the composition of the oxide resnlt- 
ing from tlie ignition of praseody~lliu~lloxalate 
in air Ieetls to the fornlula Pr6Ol1 This oxide, 
in absence of other rare earth elements, shows 
great stability over a wide range of temperatures. 
and should be used as basis for ca1culat;on of 
analyses. Heating this oxiiie jn racuo is sh0lr.n 
to cause dissociation, with ultimate fom~at ion of 
Pr203. The disturbing influence of impurities 
on the composition of this oxide lecl to the study 
of a volumetric oxalate method for praseodymium, 
which is  independent of valence changes. and this 
method is atlrised foy the determinatio~l of the 
elenlent i n  slightly contanlinated material. 

pipette the resulting carbon dioxiiie is absorbed 
in a pot:issjum liydroside pipette. The removal of 
carbon ~nonoxitle 1 : ) ~  this method is more corn-
plete nnrl rapid, n n ~ l  the capacity of the ma-
teiSial is greater than is  the case with euprons 
solutiolls. I n  addition, eolorimetric indication of 
the progress of the reaction is provided. Under 
the proper conditions, removal of carbon mon-
oxide is  not jnterfered mitli or coinplic~ted by 
the preselice of ot!ter gases not preriously re-
moved during the usual operations of a conlplete 
gas analysis. 

Tile dele~,ntiilatio~lof ii.idiun2 in platEi~?i,),~nl-
Zo?js b?j tlie vtelhntl of fusloit witit l e a d :  R.ILEIG~ 
GXI:~IIRIST. The n~ethod, originall?- proposed by 
Deville and Stas, consists of fusion of t!le plati-
nun1 alloy with excess of lead, disin~egrntion of 
the result i~lg button with nitric aci2, fo l lo~~et l  
117. tre:+tment r ~ i t h  dilute aqua regia to separate 
the soluble lead-platinum alloy from the iusolu-
ble iridium. ,4 critical study of this method 
was mrtde, using synthetic alloys with iridium 
eontcnt fron? 0.1 to 20 per cent. Experiments 
were made to cletel'mine the mininium time re-
quired for the fusion well as the optimum tein 
perature, the best proportion of lead, tlie error 
due to the solution of iridium by the aqua regia 
and the eflect of the presence of rhodium, pai-
1:~ilium rutheniun~ and iron. 

Thr  titrntion of hydroflrto~ic a i d  7~yd~ofiuo- Tile sepurtztiom of radiunz and bariulit as  chro-
silicic acids in the presence of cach othei,: Paur, 
K. N. P. BRINTOK, LANDON.Q. SBRVER AR-AXD 

THUR E. STOPPCL, The differential titration of 
mixtures of these two acids by sodinnl 112-droxicle, 
first in ice cold solution and then in hot solution, 
has been studied. Errors from the comnlon meth- 
ocl of delirering the samples into platinum weigh- 
ing vessels from lead tubes h a ~ - e  been found, 
ancl an  improred method of hanclljng the sample8 
has been del-eloped. The effect of silica in stan- 
dard alkali solutions on the apparent percentages 
of the two acids has been shown as  a source of 
serious error, and a curre of correction factols 
for the silica content of alkali :olutio~ls, even 
those ~ ~ h i c h  are supposedly pure, has been estab- 
lished. 

T?ie 1,se of iodine p~?l tos ide  in  colziizc,tr.;c gas 
aunlys-s: C. R. HOOVERAKD E. AI. BILGER.T O  re- 
place or supplement the use of cuprous solutions 
in ordinary gas analysis, i t  has been found pos- 
si l~le i o  use iodine pentoside on inert support-
ing  n l a t~ r i a l  covered by fulning sulfuric acid. 
The apparatus employed niay be a double absorp- 
tion pipette for solid and  liquid reagent to which 
a glass stopper has been fitted. The method of 
manipulation is similar to that  e~nployecl in the 
detelmination of oxygen by means of solid phos- 
phorus. After oxidation in the iodine peutoxide 

?nates: L. I f .  I - T ~ s ~ ~ n s o x  F.  C. RRACEK.AND 

The solubility of the chromates of calcium, stron- 
tium and bal-iunl decreases -with the increasing 
atomic weights of these elements. Accordingly, 
radiunl chroinate lnight be expected to be less 
soluble than barium chromate. Experiments were 
carried out to effect a separation of radiuni fro111 
barium l3y adcling definite quantities of potas-
sium chromate to solutions colltainjng 110th of 
these elements and a t  the same time maintain-
ing the rolume and acidity of the solutions a! 
such a ralue that  only a small portion of the 
barium precipitated. It was found t l l ~ t  spprosi- 
matel? tmenty times ns much radium T T ~ Sasso-
ciated mith one granl of barium in the precipi- 
tate as  was associated with a gram of I)ariuin 
in the fillrate. TIiis ratlo was praetic:lll.i coil-
staut for vs~;:ng fractions of bariunl precigi-
tated. Under these conditions tlie ratio of radium 
per grnm of bal-iuin in the precipitate to radiuul 
per giain of barimn in the original solution viirie~l 
with the quantity of barium precipitated. Tt mas 
found tha t  if one fourth of the bariunl mere pre-
cipitated, the ratio of radium to barium in the 
precipitate vras 3.3 times that  in the original 
solution. 


