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(Continued fro n~ Noz.e.rizBer 17 )  

The conductivities, aiscosities and de~~s i t i e sof 
soIz~tio?ts of mixed electvolytes. (Lanlern) : C. E. 
RUBYand J. Ram-AI. 

T l ~ e~nzituol so2~~t":lity of l i q ~ i d s :  Two fiew 
methods for deternziniitg the same: ARTI-IUR E. 
HILL. The published results on the solubility of 
liquids are  meagre compared with the voluminous 
data  on the ~olubi l i ty  of solids. I t  is proposed to  
study a nuinbeT of new cases, and repeat ,toollle 
detorininakions which appear to  be inaccurate, 
S o  methods hare proved to  be of universal ap-
plicabiEty. I n  place of the terms synthetic and 
analytic methods, ~ ~ l i i c h  do not indicate the esses- 
t i d  clifferences in procedure, the tern1 thermo- 
static is  proposed for  mcthads in which tho tem-
p z r a t ~ r e  is Iield constant and pletliostatic 
for metha~ls in mhich t,he concentration is 
fixed and the temperature changed to  tho 
point of beginning heterogeneity or homo-
geneity. -4s n ne;r thermostatic method suitable 
to  liquids of nioderate solubility, the measure-
ment of the volumes obtained in suitgble vol-
umctric apparatus in two experiments may be 
ilaed, on t2he basis of the phase rule, to calculate 
'the solubilities. An ricccrate de t e r~n in~ t ion  of the 
solubility cnrres for  eLher and M-ater has been 
made by tipi9 nmethod. For  liquids clissohing 
yery small arnounts of na t e r  the u?e of silrer per- 
chlorate is proposed; the solubility of this snit, 

rises s l la~plg  71-ith the presence of small amounts 
of >rnter, so that, after  establishment of a refer-
ence curve a: a standard telupc?.;,nre (0.j3),the 
soinbility of water a t  an;. other t?m;le:.at~u~e can 
be determined. The schl11ilit-j of Irn'ier in hen- 
zene and in  aniline has been measured by this 
secoiid method. 

The ccrzl?,i,e?ice of c(osecX so!ul?ili,ly curves I n  
!irrcc-coiiaponerit systc?ias: Z ~ R T I ~ L R  E. TIILL. 
Closed solubility carres have been found in sev-
eral two-e,oi:q>onent systems, s~lch  as nicotine and 
Tmter. Srnong three-component systems the 
elosed c1:rvs has been found o n l ~  once, in the case 
of eil~rer perchlorate, ~r.:~ter-benzene, recently pub- 
lished by thc  author. The salne type of curve 
has narc been foancl in the sg-stem silver per-
,:!il~.,!.:,:c-~n.r~ii.r-t~:~~ii~ilc~~and exists from roan1 tem- 

I n  both these cases, the curve for the t ~ o o  
comnponent systems ( d y e r  perchlorate-benzene 
and silrer ~)~rcl~lornte-tol11e11e):~pproaclies a 
perpendicular to t11~ te~n<ernture axis, i. e., 

the t ~ ~ o  fail  of breakingcon~ponents just 
into t x ~ o  liquids; the addition of the third 
component evidently decreases the mutual solil-
bility, causing the formation of two liquid phases. 
It i s  me11 kuomn that, when there is limited solu- 
bility of two liquids, a W r d  component may 
either increase or decrease tha t  solubility. Where 
there is: unlimited solubility of two components 
in the fused state (i, e., only one liquid phase 
exists), the addition of the third component 
should again act  either to increase or decrease 
miscibility; but  if the two-component system 
sliows a ~;rn?ly perpendicular curve, indicating 
thfit the forcca e s i ~ t i n g  are only just snfficient to  
hold t.he !n.o components in ~olut ion ,  a third com- 
ponent chosen to reduce mutual solujjiility 8houId 
result in a separation into two liquid phases, 
~vhich, in the three-component diagram, leads to  a 
closed curve. TT7e may t3herefore look for closed 
c u s e s  i n  three-component systems most hope-
fully where one of the two-component systems 
sho7r.s a. zolubilitj- carve of the type described. 

Soi~ibilities u p  Zo the critCcal tenzperaturc: 
P. A. Boxa and At. C. WADDELL.I-Methods of 
manipulation. 11-Solnbilities in sulfur dioxide 
at "soC. A method for de'ternlining solubili%ies 
np to tilo critical teniperature has been dovel-
oped. The ampparatus and metil~od of nlnnipzrln-
tion are discussed. Rolubilities i n  sulfur dio;~ide 
a t  35" C. l ~ a r e  been deterinined for salts of 
pot>ss.i:li~i, :<ilvc.r, cni?minm, tin, antimony, tellu-
riu;n, iila:lzKne:.e and in one case for Ba as the 
thiocyanatc. Aside from the  solubilities as  de-
termined, interesting reactioas between sulfr~r 
dioxide and ehlorates, bromates, iodate^ and 
n i t r a t s  were noticed. Also a double layer mas 
formcl  in the case of SnBr. TVo~lr is to be con-
t i i~ued until salts of all metals have been tried, 
and in cases where solubility is shown is to bc 
carried on aC diEerent temperature levels. 

Vapor pressures of certain hydrated su)lfa.les': 
CLIPEOEDD. G : r ~ ~ ~ ~ : ~ ~ ~  Thea.nd E e ~ cR. JETTE. 
vapor presau.rcs of some of the hydrated sulfatw 
of Cu, Mn, Mg, Co, and Cd have been studjcd 
a t  a number of telnpemttnrres below the transition 
paints, and the sxti~rated sol~itions of some of 
the111 a t  serer21 icinl?eratures rt,l.~ore these points. 
Solno of the dcternlinal-ions 11nve been carried as 
high a.s ! iOo C. A modification of the Brerner-
Frowe tenaircider was used. All points mere 
determined by approaching equilibrium irorn 
both a higher and a lower pressure. A specicll 
ther~nosta'c lvas constructed for  the higher tem-
peratures. The results obtained have been used 
in plotting the vapor pressure curves, in calcu-
lating the h e a b  of raporization, and for plotting 
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1 1 
bhe log p -- relation. The log p -- rela-

T l' 
tion gave straight lines in every case, and these 
lines intersected sharply a t  the transitioli p o i t s .  
Some transition points are definitely located by 
the intersection of the vapor pressure curves. 
There are certain limitations in using vapor pres- 
sure dat,a for interpreting t.he nature of the phe- 
nomenon. 

Electroadsorption as a pure chemical pkenonte-
1201~: J .  TV. ELDER,E. 33. STARKEYand N. E. 
GORDON. An investigation to throw niore light on 
the relation between electroadsorption and pure 
rchemieal action. The vork was carried out with 
the hydrogels of ferric oxide and silica acting as 
the adsorbents. Such salts were used so as to 
hare the resuhting products of ciiderent solubility 
provided there was a choinical reaction. The elec- 
troendosmosis of each s>-sitem mas investigated in 
order to correlate, if possible, any electrochemical 
behaltor. 

Aclsorption by activated sugar ci~avcoul. 11: 
3'. E. BARTELL and E. J. XILLER. This paper 
presents the rcsults obtained in a study of the 
nature of adsorption of electrolytes fsom solu-
tion by acbir ted ash-free sugar charcoal. I t  
includes data on the adsorption of a d d  dyes, 
basic dyes, organic and inorganic acids and inor- 
ganic bases. d brief discussion of the theory of 
hydrolytic adsorption of eleatrol24.lzs is giren, fol- 
loned by a consideration of results obtained ~vi th  
a number of salt solutiolls with activated sugar 
charcoal. The variation of these results from 
those obtained by other investigzztors vho have 
used charcoals of animal or vegetable origin is 
pointed out. 

PAe inj7uence of temperature presstire and cata- 
lyst support nzaterial upon a d s o r p t i o ~ ~by  cata-
ly t i c  niclcel: A. W. GAUGERand HUG=S. TAYLOR. 
(1) Adsorption isotherms of hydrogen on nickel 
have been determined, using nitrogen as a refer-
ence gas. A definite saturation capacity of 
nickel for hydrogen esids, dependent upon the 
temperature; ( 2 )  From the variation of the sat-
uration pressure with teinperature the heat of 
adsorption of hydrogen on nickel has been calcu- 
lated to be approximately 2,300 calories; ( 3 )  
The effect of using an inert material for catalyst 
support has been found to increase greatly the 
adsorptive capacity per gram of niclrel and to 
yield a catalyst that >\-ill stand much more severe 
heat treatment without diminution of its adsorb- 
ing power. 

9 1 1  instrument  for  measuring the rate of swell-

ing of gelatzne filnzs oft rigid suppor f s :  S. E. 
SIIEPPARDand FELIXA. ELLIOTT. S n  instru-
ment mras described which consists essentially of 
a balance beam resting upon a fulcrum which 
can be raised and lowered by means of a 
micrometer screw. At one end of the balance 
beam hangs a slender but rigid quantz rod, the 
end of ~rhich is flattened to  form a foot ca. 2 nmi. 
in diameter. The weight of t h k  rod is carefully 
counterbalanced i?ithin a few mgs., alloming just 
enough ( 'out of balance" to  insure constant but 
practically weightless coataclt betrveen the foot 
and the smelling gelatin surface. The gelatin 
coated plate i3  securely clamped in a jacketed 
trnp just below the quartz rod. An optical 
sytein indicates the condition of balance, the ful- 
crvni is lowered until balance is indicated, a read-
ing made, and solution acting on the gelatin 
poured in the tray and the fulcrum raised as may 
be necessary to lnaiutain balance. Reading3 are 
made periodically. The sen~ibivity is about 0.001 
mm. and the precision 5 to 1per cent., depending 
upon the rigidizy of the jelly. Measurements 
have been made using glass p l a t a  coated v i th  
grlactiu and also emulsion coated plates. These 
vcre sl~ollen in acids and alkalis as well as salt 
solatiolls and photographic del-eloping baths. 
Although differing in degree all curves indicated 
s rapid initial slvelling asymptotically approach- 
iug an equilibrium. 

The e f e c t  o f  g iav i ty  and light on t7te forw~a- 
bzol~ of I , ~ e s ~ g n n g  liatlds tn  gelatin and silicic 
ac ld .  (Illusllated) : EARLC. 11. DAVIS. Gravity 
ha3 but little effech on the formation of periodic 
barids in gelatin as shown experimentally. Light 
is one of the 111ost important variables in making 
1-hythmic bauds of gold in silicic acid. At the con- 
cerltr~tiow uved no bmds were formed in  the 
dark at either 0' C. or at room temperatures. 
Periodic variations of strong light and darkness 
produce bands in those regions in which there is 
still adsorbed molecular gold, excess oxalic a d d  
and suitable aiuounts of the products of the 
reaction. These by-products make precipitation 
in bands possible because they influence the ten- 
dency toward imbibition and peptization no that 
the gold is precipitated in "pockets" just large 
enough to give a colloidal dispersim. There is 
no fundamental difference between the bands of 
blue gold and those of red. The location of the 
colloidal bands can be governed by a black paper 
which surxounds the tube and has slits cut in i t  
a t  regular intervals. With a Mazda light placed 
near such a tube in the dark room for a meek 
tho bands a t  the openings are coarse particles 



lnstead of being colloidal. That is, they are 

yellow crys'cals. Contrary to some previous ob-

~ervations rhythmic bands of the silver chromate 

form in  darkness ah O 0  C. and room teiiiperatures. 


Bevric ozide liydrosol. I I .  T h e  c h l o ~ i n e  and 

7tyd1~ogel~ and coagula-
ion activitaes t h e  heat of 
t ioa w&tk  sodium sszjlfate: FREDERICKL. BROWYE. 
iL stuclg- has been made of the hydrogen and the 
chlorine ion activities in ferric oxide hydrosol 
and in hgdroly~ed and itnhydrolyzed ferric chlo-
ride solutions. Froni these data the distribution 
of FeC13 and HC1 between the dispersed phase 
and the dispersion medium has been computed. 
When the heat of coagulation of those sols with 
h 2 Q O 4  is corrected for the heat of mixing of 
Na2S04 with the FeC13 and HC1 present, there 
is  left a small positive heat effect which is pro- 
portional ia the amount of Na2S04 adsorbed dur- 
ing coagulation and amounts .to about 1,200 cal. 
per g, eq. Na2S04 adsorbed. 

F e r ~ i c  ozide laydrosol: ARTHUEW. THOMASand 
ATEXAKDER FRIEDEN. 

A note o n  quinaldtne pz.i~k:H a m  T. CLARK and 
FELIXA. ELLIOTT. 

The coagulat%o~band repeptiznt io~i of collotdal 
ferric liydroxtda by alka7~s:ZOBFRT E. W'ILSOU 
and PHILIP8. CLARK. I n  order to inlprove the 
efficiency of removal by dltr,ztion of small 
amonntr~ of colloidal ferric hydroxide from hot 
water ~~-1lichhas been passed over sheet iron to 
remove dissol~ed oxygen) a study was lilade of 
various poxsible coagulating agents for fwric  
hydroxide. It \%-as found that alkalis were by f a r  
the most effective precipitarting agents in small 
amounts, and that as low as  .O5 per cent. XaOH 
erected practically conlplete coagulation in a very 
short time. Larger amounts of alkali were found 
to decrzasc t h e  efficiency of filtration, and this 
behavior mas eventually s h o r n  to be due to the 
repeptization of the ferric hydroxide as a nega-
tiae colloid, with markedly different properties. 

G L d a m m n i  as an emulsafyzng agent :  HARRY~ 
N. I~OLMESDOSBLD CAXERON. Since gun1 and 
dainmar is insoluble in  ~ a t e r  but  soluble in  
many other liquids i ts  use a s  an  emulsifying 
agent forces >later to become the internal or dis-
persed phase in  the "water-in-oil' ' type of emul- 
sion. Such emulsions are more stable and may 
be made niuch richer in  water than by the use of 
ealciu~il soaps. Salve-like emuls io~~s are readily 
made by mixing a solution of the gum in benzene 
with a relati\ely large amount of ~ a s e l i a e  or 
heavy oil and then rubbing in  the desired smount 
of water. Printers' or lithograph inks may be 
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greatly cheapened by the ii~corporation of water. 

dispersed in minute drops, by the use of this gum 

as e~nnlsifg-ing agent. Since much of the dlying 

oil is  used merely to g i ~ ~ e  
a proper wo~k ing  body, 
the use of n7ater, well emulsified, will give the 
raquisite body nliore cheaply while a smaller 
amount of the dr\-ing oil is adcrlnate for ailhcaite 
purposes. Painit-, ~ a i n i d i e s  anrl gredses may be 
diluted iu similar faehion. 

C u ~ ~ i i coxide jellies and t h e  general theory of 
jelly for~izatzox: HARRYe,~VEISER.A dilute c ~ l -  
loidal solution of hydrous cnpric oxide is formeir 
by adding ammonia short of precipitstion to a. 
saturated solution of cupric acetate. This col-
loid coagulates on standing, forming a gelatinous 
precipitate of the hydrous oxide. By adding a 
suitable small amount of sulfate to the aceLa.tta 
solution before adding ammonia, a more coneen-
trateci colloidal solution of hydroua euprie oxide 
mag be prepared. This colloid is likewise instable 
and, under suitable conditions, coagulates ~ + t h  
the formation of a stable jelly. The sharply de- 
fined conditions of formation and the effect of 
electrolytes on the stability and rate or precipi-
tation of the colloidal oxide support the author's 
general theory of the formation of inorganic 
jellies proposed a t  the Birmingham meeting. 

A r&id r,aet?zod for t h e  preparation of some 
dltlufe szlzca gels:  L. H. REPERSOX and WN. T. 
NORIN. It has been found that  ammonium hy-
droxide solutions will under certain eonditinns 
cause solutims of sodium silicate, mixed a i lh  
hydrochloric or sulfuric acids, to set to gels. 
Using this method it has been possible to set gels 
135th an X i 0 2  coneentration as low as approri-
mately one half of one per cent. Gels as low as  
two per cent. will set  almost instastly. The chas- 
acteristics of these dilute gels are being studied. 

Studies on the  natzbro o f  the  reducing action o f  
charcoals on certain salt solutions. I .  Stlver 
%itrate: L. H. REYERSON and Nax LATSHAW.The 
reducing setion of various charcoals upon s lhcr  
nitrate solutions has been studied. An almost ash- 
less charcoal ;\as prepared in order to  eliminate 
the interferences due to impurities. N c u t ~ a l i z a t i o ~ ~  
of surface charges does not account for the reduc- 
tion to nietallie silver. Evidence from EIulett's 
work as vV7ell as our omn inI7estigations points t o  
the fact that an  active form of hydrogen, strongly 
adsorbed by the charcoal, is  the reducing agent. 
Silica gel oatgassed a t  400 C. and cooled in  a n  
ntmosphere of hyckogen reduces silrer ion in 
silver nitrate sohtions to sil~,el. This reaction t 
being studied in  its effect on various catjon5, 



especially those which lie below hydrogen in the 
electromotive force series. 

Belzavior of 	 prr,rna?zganateaq~rinrrc.t l ~ ~ f ( ~ a a i ~ c i ~ t  
in t7be presence of p o t ~ i a \ ~  III I !  71!/c71.0 I 1c7c.: WILLIAM 
LERCHand J. E. DAY. The rate of deeomposi-
tion of an  aqueous solution of potassium perman- 
g a t e  (free from reducing substance) in the 
presence of v:iricil a ino~~n t sof potassium hy-
droxide (free i lom reducing substances) was ob- 
served a t  the teinpelatures 75 and 105" Centi-
grade (approximately) For a concentration of 
KOEI a t  and belo~v 0.7 11no change in  oxidizing 
potential occurred a t  73O in 182 hours. Increas-
ing tenlpcratu~e and alkalinity resulted in an  in- 
crease in the per cent. of KMn04 ccmvel-ted to 
Ii21fn04. A t  105" Centigrade and a causticity of 
11.7 &f the percentage change was 90.3. The rate 
of change 	curves are log curves. 

Some properties of arse?zic tvrioxide in  aqueous 

reaction. The mercnry is not dissolved in the de- 
termination, and it may be purified for further 
use. 

The zrolu~~aetricdeternzination of plzosphortis: 
W I L L I ~  A. TURFER. Experiments undertaken 
using the Pemberton or Kilgore volumetric meth- 
od for phosphorus show a positive error of ap-
prosi~nately 8 per cent, when compared with 
result3 obtained by the gravimetric method. It is 
shown that the faetol. for the phosphorus equiva- 
lent of the alkali solution as given in the oficiaf 
methods of the A. 0.8.C. and in many lext-
books is derived from an  incorrect reaction. The 

soluttzo~a: ERNEST AKDERSOPU' and R. G. STORY. 
The clensity and refractive index curves of As203 
in aqueous solution were found to be straight 
lines. The equation for such a curve is:  
W = A -+ E X .  The constants A and E for both 
curves were accurately determined a t  25O C. The 
weight of As2O3 cdculated from either density 
or refractive index by the c o n s ~ t sA and E 
agree exactly with analytical determinations. The 
solubility curve, degree of hydrartiion and hydro- 
gen ion concentration were also determined for 
As2OS in aqueous solutions. 

Preparation of nntinbony-pee arsenious tri-
oz'c7c: C. FOULK, G. Y.W. P. G. HORTON and 
L1cC1,uitc. Arsenious trichloride is first prepared 
either by heating the oxide 11-ith eoncentrated hy- 
diochloric acid and distilling or by adding sul-
f i n k  acid to the hydrochloric acid solution and 
dranlng off the layer of trichloride. The separa- 
tion from antimonp can be effeoted by several 
distillations of the arseniious trichloride or better 
and easier by shaking the trichloride two or 
three times i n  a separatory funnel v i th  a little 
less t?ian i ts  own volume of concentrated hgdro- 
cliloric acid. The antimony goes in10 the water- 
acid phase. 

The determination of lead in lead amalgam: 
3f. G. T ~ E L L O N .  Lead in lead alnalganl may be 
displaced by copper from an  aqueous solution of 
copper nitrate with the formation of copper amal- 
garn and lead nitrate. The lead mag then be 
precipitated and weighed as the chromate. Data 
are given to show the accuracy of the method 
and the effect of time, temperature and concen-
tration of copper nitrate upon the displacement 

precipitate of ammonium phoqphomolybdate a s  
ordinarily produced cont&s acrid not removed by 
washing with a neutral salt solution. The pre- 
ohpitate, tlie~efore, is not (NH4)3P04 .  12Mo03, 
as coinmonly assumed, but (NH4)3P01. 12MoO3 
+ 9 mols. HN03  or an  equivalent amount of some 
sther acid. Such a precipitate requires a larger 
proportion of alkali. The col~eot  reaction is, 
2 [ (N134)3P04. 1 2 x 0 0 ~  . ZHNOQ] -,-50SaOH = 
2(NR,),HP04 .-(NH1)211004 4-23Sa2hfo04-
4Nao3 -{- 26I-120. A factor calculated on this 
basis calls for an  8 per cent, reduotion in the phos- 
phorus equivalent of the alkali solution. Such a 
factor gives results which agree very closely with 
the gra~*imetric method. 

Note oil, apparatus for  preparation of oo~zduc-
tivitg waters: W. FOULKC. and A .  P. BAWDEN. 
The device is an  aocessory for conduativity water 
&ills because i ts  use eliminates corks or rubber 
stoppers for connecting gla.ss flasks with con-
densers. Briefly, it consists of a circular t in 
block on one end of n+hich an  annular depression 
is turned to  engage the mouth of the flask to be 
used. Gaskets of tin-foil can be employed if 
necessary. The block is held in place by means 
of springs' st~etched botveen it and a brass cd la r  
around the neck of the flask. The inner tube of 
the condenser passes through a hole in this block, 
the connection being made by .soldering with bin. 

Deternzi?zatio?z of the specific gravities of mini-
mal nmozc~~ts of materials by the immiscible bal- 
ance: WILLIAMG. EXTON. It is often necessary 
(blood and other body fluids, scums, dust, etc.) 
or expediient (viscosity, expense of materials, etc.) 
to determine the specific gravity of minimal 
amounts of liquiae or solids, and this may be 
done rapidly and ooiiveniently with the immiscible 
balance. The inateria*l tt.o be tevted is suspended 
i n  equilibrium in  a mixtare of two solutions 
(light and heavy) which are miscible 6 t h  each 
other but not ~ ~ i t h  sample, 6 ,  e., petroleumthe 



ether-carbon tetrachloride, benzol.chloroform, alco-
hol-~vatei-, brine-~i~ater areand other con1bina:ions 
suitable. The appasatus coas i s t~  of a cylindrical 
mixing chamber having for its floor a stopco& of 
special design which connects rvitli a thistle tube 
and a spout. With the cylinder partly filled, a 
drop or a fragrnent of the material to be tested 
is immersed, and the specific; gra7,rity of the mix- 
ture is then varied a t  will mit~llout agitation of 
any Bind by dropping the heamer component in 
from aibove or forcing the lighter co~aponent inio 
the cylinder from belo~v until the niixture has the 
same specific gravity as the material to be tested. 
The specific gravity of the n15:ikirrs is then deter- 
mined by Westphal balance or by a hydrometer 
of special design. The design of the slopcock 
peruiits the separated disfiharge of nlixmg cham- 
ber : n c l  thistle tube illto their r e speche  con-
tainers so that the solutions may be used repeat- 
edly or determinations made in series without dis- 
charging the contents by renloving %he material. 
The method is delicate, has a wide margin of 
safety from error and the attainable accuracy 
seems liil&ed to ;he accuracy of the method used 
to obtain (the spdcific gravity of the n~iuturc. 

A 7rcw nlet7iod for the coi~trol o/' ther?nostats: 
D. J ,  and J. J. BEAVER. A method for accu-
rately controlling the teniperatu~e of a +hermo-
s t a t  for long pcriods is described in nhich a very 
small  cnrrent, of the order of 10-; amperes, is 
smplified by a vacuum $ube safficiently to  actuate 
a magnetic relay. The circuit is so designed that  
rhe chnttering of the relay can be prevented by 
electrical ~i~e:lio(ls. The effect at an  oseill~1ting 
point is obtniued nithout an  elaborate mechanism 
and the back-lash a t  the mercury contad surface 
is prerrenfed by the use of iron wire for the can-
tact point. A sei~s$tive thermoregulator is  
described which is made of manel metal tubing 
filled 1~5th mercury. A. simple method of con-
necting glass to metal ja described. 

Adiabatic calorirr~et~y at 7tigh temperatxres: 
,T. W. ~ I L L I A M S  alld PAREIEGTON DAPTIELS. 
Adiabatic calorimetry is g o s ~ b l e  a t  high tem-
perahres  if sufficient precautions are taken to 
prevent thermal leakage from the inner cslori-
meter to the room. The construcGon of sue11 a 
calorimeter is described. The outer bath, a 
glycesiae so!.~Mon of ferric chlorids, is  heated 
e lec t r~l~t ica l ly .  Thermal leakage along the re-
sistance thermometer i~ difficult to overcome, so 
i t  is placed in the outer batli, aacl readings are 
taken when its temperature is  lidenticd with that  
of the inner oalorimeter as shown by zero reading 
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on a r;onsitive thermocouple. The specific heats of 
aniliile and nitrobenzene in  the neighborhood of 
100" llave been determined. 

Black phospl~orus: CLAUDEEIAIXBS EALL,JR. 
The author has collected and analyzed the solne- 
w!mt extensive and complicated literature relating 
to  black phosphorus, He has sholvn that in 
reality two distinzt substances have been given 
this name. The first, di;eoverecl by Thcnard in 
1812, is not a true allotropic modification but i s  
a colloidal suspension while the second, discovered 
bp Bridgman in  1914, is a true modification. Xe 
htus devised an  apparatus to extend Svedberg'a 
method of preparing colloidal suspensions ko 
phosphorus a.nd has dofinitely prepared suspen-
sions of copper phosphide and mercury in  phos- 
phorus. The properties of these suspel~sions are 
described. 

Notes on potmsizim cirlorate: H. TV. NOSBLEY. 
I n  this paper the i'ollor.liug matters are presented: 
first, the preparatioll of specimens of potassi~um 
chlorate by altogether different and independent 
met.hods; second, tho details of the determhzhion 
of the melting point of the xeveral specimens with 
check ri.:,ui!s (t?lo literature show:: a variation of 
40° in this r o n ~ t a n t ) ,  the composi"ion of the bath 
necessary for this measurement, and the fact af 
no decomposition a t  the melting point; third, the 
determination af the temperature of begi~miag 
decolnposition with a study of khe dacornprrsil;ion 
soaction up to and including 500' C. 

Ozone: electrical preparation and analysis: 
A. , ~ I L V E R ~ ~ ~ Nand PAULC. Wt~uxm~s.Ozonizing 
unit employed for the generation of ozone L a 
modificatiion of the Berthelot apparatus. The 
oxygen generator, purifying train, ozonizer, mano- 
rnetcr and a.nalyzer are  all  parts of a single piece 
of appaxatus. -411 connections are of glass. Tne 
parts of the unit a x  so construc,ted that all  read- 
ings can be ~nndein a thermo~tat ,  Within the 
limibs of operation employed only o3 ~ v s s  ob- 
bained. Yields have been calc.ulated on the basis 
of energy consumption. Concordant results have 
been obtained under given sets of conditions. 
Drar\ings asoconlpany the article and lantern 
slides will be employed in it8 presen.taMon. 

The anal?/sis o f  gaseoxs .ntixtures o f  nitvoge+b 
peroside, nitric onide, n i t row ozide and nitrogen: 
LOWELLIf, I~ILLIG~INC. HERBERTand QUICK. 
The gases are conveyed by pure (YOz through a n  
absorption tmin  which removes NOz and NO, and 
ithen through XaOII soin, which takes out the 
COz a d  over the surface of which the N20 and 
Nz collect. The N20 is determined by slow-wm- 
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bustion with hydrogen aad the Nz is obtained by 
difference. In  the absorption train conc. HzSO, 
is used to absorb NOz, and part of the NO if the 
latter is present mith NOz. The kotal nitrogen 
and the nitrous nitrogen in the acid are after-
rvard determined, and from them the KOz and NO 
absol-bed arc: calcuhted. -4 definite volume of 
std. permanganate soln., acidified with H3PO4, 
is used to absorb the rest of rthe NO, and after- 
ward the excess permanganate is determined. The 
total NO originally present is the sum of that 
absorbed in the H2SO4 and in the permanganate 
soh. The method was tried on k n o m  quantities 
of the gases, and mas found satisfactory. 

T h e  action of hydroge?~  peroxide 012 p l~o to-
graphzc gelatzvo-silvw halide emulsions: R. E. 
SI~EPPARDand E. P. WIGHTXAN. A detailed 
study of the action of hydrogen peroxide on pho- 
tograpIGc plates has beea made ~ 5 t h  the idea of 
obtaining more complete data on the subject in 
order to oompare hhe action with that of light in 
the formation of latent images. Both the inten- 
sity (concentration) and time factors were consid- 
ered as  well as development condjtions. As a side 
problem i t  r-ras found necessary to consider also 
the effect of concentzation of the acid (or alkali) 
content of tile hydrogen peroxide. The effects are 
in  many ways quite similar to the action of light. 
Other conclusions can not be drawn until further 
work has been comple~ed. We ha7-e proposed the 
tentat i~e hypothesis that s;lver nuclei in  the silver- 
halide grains serve as catalyltic agents for the 
decompcsition of hydrogen peloxide which is 
chemi-luuinescen:. 

Beac t io i~srft bozittdnr~es of phases; the  p~obleqn 
of p.i.omoler nctton and i h e  theory of t7te 7atent 
pho tograph~c  i m a g e :  I-IUGIJX. TAYLOR. From a 
literature study and from investigations it  has 
been established that tjhe boundaries of two 
phases constitute a most reactive portion of a 
heterogeneous system. Evidence is available ;to 
show that a number of cases of promoter action 
can be attributed to enhanced reactivity of mixed 
catalysts a t  interfaces between the components of 
the catalyst mixture. The analogy betveen the 
development of the latent photographic image 
and the reduction of metallic oxides by various 
reducing gasos at low temperatures can be astab- 
lished. Studies of the Latter are very suggestive 
as to the necessary extent of nuclei production 
precedent to the productha of a developed image 
in the individual p a i n  of the photographic emul- 
sion. 

Hydrogen, ion  oatalyslsis in Zaotone jormation : 

H. W. GLOBE and HUGH8. TAYLOR.-4 study of 
the catalytic conversion of hydroxy-acids to  1%-
bones, using a~cids a s  catalphs, has been made. 
The influence of variation of the catalyzing of 
acid and of its concentration, of added neutral 
salts and of their concentration, of temperature 
and of the solvent, have been made the object of 
investiption. I t  has been shown that i t  is prob- 
ably the non-hydrated hydrogen ion which is the 
active catalytic agent. The remarkable results 
which this leads to, when ether is nsed as !;oJvent, 
have been outlined and ex~erimentaJly verified. 

T7te hgdrogen wrt conceittratto?~ of buf fev solu-
t ions at  e7evatecl temperatures:  EOEERTE. WIL-
sox. Despite its importance from a ncmber of 
!aspects, there is practically no data in the litera- 
ture as rto the hydrogen ion content of the various 
recognized "buffer " solutions a t  temperatures 
above 40" Centigrade. Since the pH of neutral 
water and of ordinary solutions of alkalies drops 
off markedly with increasing temperature, on ac-
count of the increased ionization constant of 
water, i t  was especially desired to determhe how 
the alkaline buffer solutions beha~ed in this 
respect. ?Ifea~surements have beea maae on v a ~ l -
ous borate, phospyate a n d  phth::late solutions and 
indicate that the c h a ~ g e  in pI, betaeen 30" to 
90" (calculated on the assnmption thai the I), 
of 0.1 N HC1 is constant) is veAy small, compa~ed 
with 'ha': of ordinary ialkalille sohtions. This IS, 
of course, due to tl:e fact that all owe their buffer 
action ro the ionization of nctd sal'cs cf SOYIP, 

polyr~alent soid. A phosphate bcf'fer solution hss 
been prepared which is acid a t  30" and cflkallne 
art BOD,  although its p, remains constant. Xost 
indicatols behave much We the buffer ~olu:ioas, 
and hence a given color may hdieate acidity ah 
low temperatures and alkalinrty a t  highar tem-
peratures. The paper presents the ~esul ts  in 
graphical form. 

Tracks  of alpha particles gases: R. W, RYAN 
and TV. D. E~RKIKS. 

T h e  ferrocyanide t es t  for m n c :  B. D. XULLINIX 
and A. L. E~TALLBAUMZR. Potassiunl ferrooyalxide 
precipitates a white zinc Serrocyanide which, 
when treated with bromine water, turns a char-
aeteristie yellow color. No systematic work has 
been done to determine ithe bwt conditions for 
the test or to compare its sensitiveness %?ch that 
of the hydrogen sulfide test. Such work has been 
done by the authors and lead3 to the foIlo~ring 
conclusions: (1) K4Fe(Cn)6 test for zinc is ken 
times as delicate as the HzS test. 0.1 mg. of 
zinc ion in 50 c.0. of solution can be deteeccted, 
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1.0 rng. is about the limit for the suEde rnethcd. 
(2) The test should be carried out in a solution 
about oi:e half normal vi th  acetic acid and should 
c o ~ ~ t a i nalilnioni~t1: salts. Warming to G O  aids 
flocculation. ( 3 )  The ferrocyanides of the alka- 
line earth metals are boo soluble to interfere, 
other matal ions must be removed. (4)  The ye1loi.v 
c o l o ~  ir;th bromine water is also given by csd-

QucTlfa:i.~e a ~ ~ a l y s l s  zoithozlt l~ydroge~:su7fide: 
R. D. P,Irr~r,rs~x.G. Lllmkvis+. hm proposecl a 
method witl~ouf the use of H29, but NalB Eol-
lowed by H2804 (Zeit .  anot. Chem,  103, 221- 
242, 1913). I have used for ;he past two ye~ms 
with qualitative classes a method in which, after 
the removql of the 19ilver group by HC1, a mis-
ture of NaOET, ?aTa2C03 and bnonline water pre-
eipitates .st group of hydroxides and carbonates, 
whkk are then further ~eparated. The As, Sb, 
Xn, Pb trcccs, An, A1 and Cr are in the filtrate. 
This L divided by Sic1 follmved by NS40H, and 
zinc te;jted for in the prcaence of chromate and 
araeaate by the potassturn ferrocyanide method. 
This js a preliminary communication and will be 
followed by more detajled work on the group 
analpsen twd eiid tests. 

8. J. Osborn, cl~airmun 
Frederick Rates, eecrctavg 

Detection of S I L ~ O Y  9;n condensed Z L ' I J ~ E Y S  b y  
meuns of vresol: G. E, STEVENS. Fifrteen ml. of 
eresol (ii. S. P, P,Ie!ck) Ls diesol~ed in a Castile 
soap aotution (6  gms. boap in 100 e.c. of distilled 
mater). The mixture is rvarmcd until a ron~plete 
solution is obtained. This solution can be made 
up in litre quantities in the above proportions 
without detcriorat,ion, hiip~o:<i.matiil;rone inch 
of water to be examineil i:j plnccd in a. G jilch by 
56 inch test 'cube and 6i.e to ien d ~ o p s  of the 
cresol solution is adder1 nnc? theu tllorougl,ly 
mired. Cool if the waier is hot and then add 
conce~trated su1fui.i~ r.cid from a ?ispensing 
buret.te, holding +he tube in an inclined position 
so that the acid will run down to the bottom and 
form a separate layer, and continue to add the 
acid unti'l the acid layer is ?4, inoh deep. The 
tube is then rolled between the pa,lnls of the 
hands and if sugar is present a reddish blacZr to 
pink color ling mill derelop, the eolx depending 
upon the concentratjon of sugar in solution. A 
white translucent sereen is recommended, to be 
plzccd between the eye and the source of light, 
such that the color readion r i l l  be more easily 

recognized, especially in solutions containing very 
faint traces of sugar. 

Hydrogen-ton determinatzon as a method: of 
refinery control. Prelantinury report: H. Z.  E. 
PERRINS. Direct control of acidity and alka-
linity in wgar refining is obtained only at  cer-
tain points, chiefly a t  beginning. After mashing, 
?up21 goes k111(111:11 u1:iia process of clarification, 
bonc h?nch d : : o l v l i ~ , ~ t i i ~ ~ iand crystallization Toith- 
out material change in ionization. Byproducts 
are unstable in composition, ferment quickly and 
are moreover treated with defecating agents, acid 
and alkaline. Ioni7ntcion is variable, being re-
sultant of several factors, natural and artificial. 
Main ploducta, highly crystallizable, light in 
color, are easily tested mith color indicators, but 
appear sluqgish and uncertain with potentiometer. 
Lon-er products, dark colored, can ndc be used in 
color reaction$, but respond better to electro-
metric testa. Figures are given shoving varia-
tions and stability. 

A s fudy  of the fornt.ation of gum levan. from 
sucrose: TV. L. OWEX. The formation of gum 
levan from sucroae by bacteria is not, aa has 
been claimed by prer-ious investigators, dependent 
upon its inversion and the utilization of invert 
sugar while in the nascent condition. Experi-
ments on the production of gum leran in the 
presence of added inrertace shov that under these 
conditions it i a  decreased to the extent to mhich 
tile invertase is active. The decrease is always 
greatest where the conditions are most: favorable 
for invertase action, The optimum pH for gum 
production is bet~veen 6.7 and 7-0, but the fer- 
mentation can proceed slowly where the p, is 9.5. 
Under .the latter ro:lditioaj t'le ad(1ition of i n ~ e r -  
tnse does not leilnce tl19 prodvi.tion of levan by 
the bacteria. 

The  ~nvertase valzie of the  oZefget constant: 
B F. JACKSON.  

A stqnple ckec7~ volve: J. F. BREWSTER.-2 
check valve for use vi th  the water vacuum pump 
to prevent sucking back is m ~ d e  by cutting part 
may through a solid rubber stopper a t  the narrow 
end, leaving a thin flap cr disk. The stopper is 
then bored t o  receive a piece of glass tubing. 
the flap being !eft intact. The valve stopper i~ 
inse:ted in a short length of glass tubing wide 
enough to allow free play of the valve. By means 
of a second one-hole stopper, glass ancl rubbc: 
tmbing the ralve is conneoted between the pump 
and the apparatus to be evacuated. 

Some rioter o,c nctlcoted vegetable cha,s: C. E. 
COATEL This altiele gires some data relative .to 
the preparation and analysis of vegetable chars 

http:buret.te
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from various sources. There are also given some 
tenta1ti.c.e conclusions as to some of the under-
lying principles in the preparation of decolor-
izing chars. 

The istfluence of borax on t72e polarizilsg power 
of ~nans~itol:C. 8. BROWNE. 

T3re conit'action in coh)?&eof sueiose solutiol~s 
upon ~rzz'ersion: R. F. JACKSON. 

Tke Vallez rotary filter press: W. D. HORKE. 
This newly introduced filter press differs from 
the preceding types 02 leaf preases in having its 
filtering discs set upon a hollorv horizontal shafrt 
which rerolves slo~vly during filtration, insuring 
uniformity of deposit of cake upon the leaves. 
Paper pulp is used as the filtering medium, which 
giws greatly increased speed of filtration, while 
the uniformity of the cake allolvs of sweetening 
off with the minitnuri~ amount of water and gives 
a very low sucrose content in the washed cake. 
The ~rashing out is particularly effe'ctive, and the 
arrangement of parts allo~vs of very rapid dis-
charging, cleansing and refillling. 

Contparative color deterflzittations in cane sirups 
and molasses: F. W. ZERBANand 6. BTALL. The 
object of this investigation vas  to ascertain 
whether it was possible with the Hess-Ires tint 
photometer to detect any difference in the spe-
cific transmissive index of cane products when 
the sample n7as in one instance dissolved in rvater 
and filtered with a small amount of kieselguhr, as 
previously practiced by the authors, and in the 
other diluted with white sugar sirup and filtered 
according to Peters' and Phelps' method. I t  
was found, r ~ t h  twelve cane products represent- 
ing the entire oolor range, that water dilution 
gave too low figures in 73 per cent. of the deter- 
minations, and too high figures in the remainder; 
the average difference was surprisingly small, 
-0.78 per cent. of the color for the red glass, 
-2.13 per cent. for the green glass and -6.28 
per cent. for the blue glass. Only in a few indi- 
vidual determinations did the error due to water 
dilution exceed to any extent that atkributable 
to the permissible error in the readings them-
selves. With the Eess-Ives instrument, therefore, 
the method previously used by the authors is 
sufficiently exact for practical factory purposes. 
Conditions are, of course, different when the 
speetrophotometer is used. 

The countercurrent application of kelpchar in 
t7ze deeoZo,i~atio~z of sugar and syrup: J. 'VCT. TUR-
RENTISE. A process is described for the continu- 
ous, automatic and countercurrent application of 
keipchar in the decolorization of sugar and other 
eolutions and liquids. Use is made of the best 

filter practice, the process admitting of the em-
ployment of the most adaptable of modern filters. 
Thus vacuum or pressure filters or centrifugals 
may be employed, depending on the nature of 
the liquid to be filtered. The kelpchar by this 
process is admitted at  one end of the apparatus, 
is applied countcrcurrent-wise to the liquid under- 
going decolorization in as man? applications as 
desired, and is discharged as spent cake; while 
the crude liquid is admitted at  the end of the 
apparatus a t  which the spent cake is discharged 
and is delivered in a completely purified state at 
the other, upon entering the apparatus coming 
into contact with the practically spent carbon and 
finally before emerging undergoing treatment 
with the fresh kelpchar entering. I n  the one. 
stage application of a decolorizing carbon, the 
carbon first loads itself up mith those impurities 
most easily removed, and final17 adsorbs those 
least easily taken up. Tlms an excess of the 
reagent is required, and at that an excess prob- 
ably out of proportion to the decolorization to be 
effected. I n  the present system kelpchar that has 
been used to adsorb the impurities most difficult 
to remove is still available with unimpaired 
power to adsorb the impurities more easily ad-
sorbed, I n  this way full use is made of the 
decolorizing properties of the kelpchar and the 
l o s t  efficient application of that material results. 
The advantages gained are that smaller quanti-
ties of kelpchar are in use and require reactiva- 
ting and losses of oalues are correspondingly re-
duced. The process admits of continuous and 
automatic operation, and labor and laboratory 
supervision are reduced to a minimum. 

Estimation of caramel in sugar products: A 
criticism of the Ehrlich method: G. P. l f I 3 . 4 ~ ~ .  

Ehrlich bases his method on the claim that sac-
charan, a component of caramel, is not precipi-
tated by lead subacetate. The present investiga- 
tion shows that this is true only with saccharan 
dissolved in distilled water; if any of the ordinary 
impurities are prosent that form a precipitate 
with lead the saccharan is carried d o ~ ~ n  with the 
precipitate. Known amounts of saccharan and 
of caramel, added to nlolasses solutions, are 
largely removed by clarification with lead sub-
acetate. Therefore, the Ehrlich method is value- 
less. 

A steam-heated laboratory vacuuwz pan: J. F. 
BREWBTER.The body of the vacuum pan con-
sists of an inverted bell jar mith open wide neck 
fitted ~ t h  a rubber stopper through vhich pass 
the leads of the 3/1@ or $4 inch coil of copper 
tubing, the feed and drain-off pipes. A second 
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open neck bell jar, or bet ter ,  the  dome o f  a porce-
lain ITacuum evaporating apparatus fitted t o  the  
b o d y  w i t h  a rubber gasket forms  t h e  top  o f  t h e  
pan. Through  t h e  upper rubber stopper passes 
t h e  connection t o  t h e  condenser. T h e  apparatus 
is very e~cient  may be used o fand f o r  all sorts 
evapoiations under diminished pressure. 

CHARLES L. PARSONS, 
S e c r e t a r y  

'FHE AMERlCAN MATHEMATICAL 

SOCIETY 


THE t ~ whundred and twenty-fozth regular 
mestlng of the hel- ican Mathematical SoCi* 
was held at, Columbia University, New York 
City, extending vhhl~ugh ithe usua;l m o r ~ n g  and 
afternoon sessions. The attendance included 
fortg-e:g~linlcmbers of the ~h~ seere-
bary announced the election of t~venty-one per- 
sons to members'hi~ 'n 'he society; twentlr-t~o 
appl~catlow for ~nemkrership mere received. 

At the meetkg of the Councll, a list of nomi- 
nations lor  officer5 and other members of the 
Councgl was peaented by the Committee on 
nominai ions. and -rvajs ul~animously accepted. 
Ex-See-etary F. S.Cole, who has served twen- 
ty-five yea~+s as secretary of the society, vas  
nominated for the presiclency. Secretary Rich- 
ardeon reporled illat Profe>sor Cde, whilf! ap- 
preciailng khe honor done h m  by the nomina- 
tion, found himself unable, a11 account of the 
condition of his hedth, to accept. The Council 
n7ith regret acceptpcl his decision, and 
an alhrIlative 	 nominaltion presented !by the 
committee. The following resolntion tvas 
adopted : 

W e ,  t h e  Council o f  the -4n~eri:an 3tathematical 
Satiety, desire t o  place on  record an expression 
of our profound regret t h a t  Professor Cole feels 
conl~el led because o f  ill health t o  decline t h e  
nomination t o  itile presidency o f  t h e  Society. W e  
believe tllat the  members o f  t h e  Society in general 
%illshare our d iwppoin tment  t h a t  t h e  opportuni- 
t y  i s  thus  denied u s  t o  confer on  Professor Cole 
&e honor %hiChwould suj,tablp express oLlr 
h igh  esteem of 	 h i m  and o f  his signal serrices to 
t h e  Society. 

The Cornmiltee on the Cole Fund presented a 
report recornmencling that the £and b e  used b 
endow a prize to be mlled the Frank Nelson 
Cole Price in Algebra. The recom~mendations, 

wEch appear elselvhe~e in SCIENCE,wem w-
ceped by the ~ ~ ~ ~ ~ i l . 

~ h ,  following papers leead this 
ing: 

Parallels a716 geodesics an W e y l ' s  @f ine  geome- 
t r y  :EDWARDKASNER. 

Evnstezn's equations of t h e  second and tkird 
Tcands: EDY:ARDKASKER. 

P?ojscta%e aqtd afli.te geometry of paths: Os-
WALD VEBLEN. 

Tl~eorems  o n  wredueible con tw~ua:  G. A. 

PFCIFIER. 
On t h e  Pnappzng of dyadzc sets:  G. A. PFEIF-

0% t k c  cnalyszs szttcs of the  plane when the  (dr.  
rected)  llne i s  t a k e n  as elen~e?zt: Jsssc DOUGLAS. 

S o t e  or, the  .t?bteyi,al o f  mean  curuatuye oWW a 

sur face:  J E 3 ~ E  DOrGLAS. 
A-ote on liualtlles and altted nzemures: Dux-

Y 431 JACKSON. 
ParttoZe geometrv:  B. 8. LINFIELD. 
0,  cel tazn polo,. c w v e s  weth applloatbons $0 ttbe 

locatzo/~ o f  the  zeros of the  p th  deq-rwaiiue o f  a 
rattoncl ~ Z ~ I I C ~ Z O I I :  B. 8. LINFIELD. 

O n  the  exp'iesszon of t h e  sum of a n y  two  de-

ternzina?bts as a deternbiibant o f  ?nore dznlensiolzs: 

L- RICE. 

A Pytliagorean junclzoitat eyuatzo?~: ErNals 
E11s1.s. 

A class f ~ n c t r o ~ ~ a lof e q u a t i o ? ~ ~ ,  Preit?ntnary ,,,,,,,,,,,,tzon: 	EINaR 

Osctllatbola tlbeore.j,~s G I L  t he  conzplm do?nata: 

Erlqhn MILLE. 


X o t e  on  the tnternal evidence of t h e  r e l i a b i l ~ t y  

o f  a t e s t :  W. L. CRCM. 


I'Ae use of' the  n ~ e d f a n  In deterntt?tzilg axdzces of 

S " S O I M ' ~  i c 7 )  ! 0 ~ 1 0 1 !: JT. L. CRUX. 

A ! / r l , o , ~ l  ; o ~ ! s t ,  ~ : ~ f ~ o ~ l  carcztlar cubics: R.for 
;%r. 11ITBELT'S. 

A t:aeoi.em on  oo)zics, wzt% opplacataows: R. M. 
,lMaTHEWs. 

A property o f  the characterlstLa elements o f  
grozbp: WEISNER. 

P,szbal mtuition tn Lobachewsky space: E. L. 
POST. 

Note Oqb a aenelaltzataon o f  tlte old puzste o f  


8, 5 and 3 pznt B. C O m ~ y . 
ELIZ;~ETH 

The Annual Meeting of the Society win be 
held at Ilarvard University December 27-28? 
1922, in connecitiom with the meeting of the 
Amelyiean Association for the Advancement of 
Science. 

R. 	G. D. R~CHARDSOX, 
S e c r e i a r y  


