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t a i n i ~ i g  pubbibly some water vapor, is orange 
rcd. To  now introduce the  illuminating gas 
open the valve 0 for  a monles~t, then close it. 
Tlre end C of the discharge tube is  instantly 
filled with a beautiful greenish-white color 
characteriitic of illunlinating gas. Tllii  color 
will diffuse slowly towards A, each color pal- 
i n g  out, and after thrre  or four minutes the 
discharge tE~rougl~out the tulle mill assume a 
uniforln grayish hue. Thc rate  of dili'usion 
is surprisingly slow and of course deprnda 
upon a number of factors, e. g., the gas pres- 
sure in the  tube, the  pressure of the gas tha t  
is admitted. the ionization within the tube 
clue to  the disc1i:lrge passing through the tube, 
the amount of nioisture present, etc. 

I f  now the gas coilncction a t  N be removed 
and this stem o ~ e n c i l  to  the air the pump and 
connections may be freed of gai: and the in- 
rerse experiment p e d o r n ~ c d ;  naimely, t h a t  of 
ia t roth~ciag a small quantity of air. The re- 
~ u l t i n g  orange red color ant1 its diffusion 
thror~ghthc grayish hue nf the illuminating 
gas is even Inore striking than tllc first. 

Tile sncceas of the csper i~nent  rleperldq 
largrllp upon the skill ctf tlrc operator in prop- 
erly proportioning the rluna.titg of gas t o  be 
introduced. It is a very simple experiment, to 
perform. 

C I J ~ S .'F. ~ ~ ' X I P P  
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G. A. Hulett, cltni~nzan 
I?. C. Wells, stcrclury 

A 11cn~ ~olorimetric 111ethod for thr dcfeun~ilia-
tiou of l e ry  small an~ounts of acetylene ill gas 
n~ixtures depends upon the fo~rnatioll of a red eol- 
loidnl solution of cupiou.; ehlouiiie containing gel:\ 
tine and alcohol. Com~~ar i ioni i  nl:t(ie nit11 a io-
Intion of n led d j e  or a piere of ruby glass. I n  
the grnvin~etric de t e~~~ l ina t ion  zrretylene i t  has of 
been found necessary to ~xclude  air dnring the 
filtration and washing of tlle precipitate. 

GEORGE W. XOREP: T7te Tcrntrry System &0-
St 0,P20 from 300"-700". (Lantern.) 

R. 	X. SICBRIDE:Experiments on the Diatillalion of 
Liquid Atr in a Magnetic Field. 
Prolir!linary exprriments on tlislillntion of liquid 

air in a strong inagnetic field jnciicate that there 
is a n  improvement in the separation of oxygen 
and nitrogen due to the influence of the magnetic 
field. 

R. 	P. SCHO~IIand DELTONJ. EROWX:A Syste-
ntatlc, Rapzd, Pi'oceilu?e for Blcc~lroc~~~ulylzcul 
the Sepurut~oa und Deltrrninutmn of Stlvcr, 
Arsenic, Copper, Bi~nuf76,A~tti?nowty,Tin, Lead 
rend Cadnarzcnz. 

In onr earlier work, pltblished elsenllele, n e  
have shoan thtit coppcr, tm,  lead, bismaiii arid 
antimony can be determined aecuratcly bp elertro-
deposition out of acididrd cliloride electrolytes 
nliich contain suitable reduclilg agents such as 
hydroxylarrline or formalin. We have Eonnd since 
that copper, bis~nutll :iod aiitimo~iy can be de-
posited simultaneously, and can be scpaxatcd from 
tin and lead; that t in and Irnd can be depos~ted 
simrlltaneonsly and sep:irated f rom cadminm; that  
copper or blsmuth can be sel)aiated from anti  
inoily b j  d ~ s ~ o l v i n galloys of these metals in nitric 
acld p l ~ s  t:trtaric acid and electroljzlng the so-
lutions n i th  a limited cathode potential; that  bis- 
rnnth phosl~h:iir can be precipitated q i~an t i t a t~ r  ely 
out of the salne solution; that  tin nlay b r  sepa- 
rated completely from lpacl by c1i~~oIving an alloy 
of these t vo  metals in r~ril jc acid pln5 potassium 
nitrate; slid tha t  sil\er 111 s l l ~ e r  chlo~ide m:ly be 
rlrterminc4 by iiisqolvirrg tlie lnttet ill :tnimonia, 
'~dding :trninonium nitr:~te anti electrol~slng. 

These fact? arc all eolnhined in tlte follo\+ing 
~ystcmatie g~occdule  fol the rxpid e1ectloan:ilptieaI 
rletcrmination of all tlre cornmoll metals the poten 
t ~ a l s  of uhich are nlole nol)l{l tlinn that  of cad-
n:lum. 

(it) nlssolve salul~lc in h)tlrochlorir acid or in 
aqua iegin; an insolnk~le residue-iilirer chlorid~-
1s dtssolbed in nnunonia plus ammomam nitr:rte, 
nrrd the sllcer dcte~minctl cloctrolytic.al1y. 

( B )  Tieat solution A n ~ t hl~ytiloxjlamine-mer-
cmy, gold and platinum nil1 be pleripitated and 
can he Jetelmined hy well-known mc~tho,ls. 

(C)  Ont  of filtrate B. remole alselllc by diitil- 
lation n i th  hydrochlo~ic acid, alld deteimilre ar-
senic iociornetricaliy. 



SCIENCE 


(D)  Electrolyze retort residue C-copper, anti-
mony and bismuth will be depoiited nit11 a cathode 
potential l in~ited to 0.45 volts (against the nor-
mal calomel electrode). 

(E) Disso1r.e mrtal depostt D in nltric acid plus 
tartaric acld, and precipitate bismuth as bismuth 
phosphate. 

(3') Electrolyze pltrcrtc E nit11 a limited cath- 
ode potenti>tl-copper alone nil1 be deposited. 
Antimony is obtained by difference. 

( G )  Electrolyze rcsit2zcc D with a cathodc po- 
tential limiterl to 0.7 volt against the nornlal cal- 
omel electrode: t in and lead will be deposited. 
Treat the deposit wltll n i t ~ i c  acid plus potassiuln 
nitrate: the solution contains all the lead, and this 
metal mag be depositerl as lead peroxide, or the 
resldue of fin oxide niay be dissol~ed in hydro- 
chloric acid plus hydrosylamine and tlie tin deter- 
mined by electlolysis. 

(l7)Elect~olyze resrdrte G to obtain cadmium 
or other melals. 

TJbr T~PUB~LCF 
1 7 ~P o t a s s i z t ~ ~ ~  uaon of the 

P. SPEIOCII and W. A. FELSING: of 
Ion  the Potentral 


Pcrrocyaniclc-ferriryanid~Zlectrode. 


The potential of the ferrOc~ariideferric~anide 
electroile is  made more noble by the addition of 
potassium salts to the electrolyte, but the amonut 
of this change in potential is much greater than 
the amount calculated from the change in the 
ratio of ferlocyanide to ferricyanide ions when 
the concentrations of the lat ter  are calcnlated frorn 
the condncti~ity ratio and with the aid of the rule 
of mixtures as set forth by Sherrill. It was s u g  
gested by Lewis that this extra effect may be due 
to the potassium ion taking part  in the pole renc- 
tion. Tll~ls, with the undissociated salts, the re-
action would be: II,F"e(CN), plus K-ion plus one 
electron gives K,Fe(CN)h-and it has been shown 
recently by 3lueller that with concentrations of 
potassium ion ranging from 0.2 normal to  0.8 nor- 
n ~ a l  the amount of change in potential corresponds 
to the amount of ?hange in the po ta s s i~~m ion if 
the concentlation relations of the other substances 
remains constant. Since the latter is not likely to 
be true, and since the potassium ion shows the 
same influence even in the most dilute solution^ 
tried, the anthors souglrt to ascertain whether or 
no tlie concentration influence of the potassium 
ion is  const:~nt with a palticular power of its con- 
centration. This n a s  found to be tlie case -c~ith 
the .75 ponrer of the potassium ion concentration, 
and if the felrocyanide and the ferricyanide ion 

concentrations are calculated from the conductivity 
ratio and the rule of n~ixtures. The various mix- 
tures tried present a range of total potassion1 ion 
concentration fro111 7.8 lnillimol to  395 millimol 
per liter. I n  some mixtures the potassium ion was 
derired wholly from the iron cyanides, in others, 
allnost wholly from pot ass ion^ chloride, and in 
others still, partly from both sources. The differ- 
ent potentials thus reduced to unit concentrations 
present a maximilm range of 8 millivolts with this 
large variation of concentrations, and hence the 
result may be considered to be constant. Fnrther-
more, i t  is liltely that on repetition measnren~ent,~ 
will be obtained which will show considerably lees 
variation. 

Since the calcnlations of the above potentials in- 
volve the general dilution law of strong electro- 
lytes and the rule of mixtures, i t  was desir:~ble to 
test these calculations in some may, hence the con- 
ductivities of these mixtures were measured and 
conlpared with their calculated values. When al- 
lomance is  made for  the influence of the viscosities 
of the solutions, then thc observed and the calcu- 
lated conductivities agree to one per cent. and less. 

The work is now being repeated with ealciun~ 
salts in place of potassium salts. Although the 
immediate result of this work is the establishing of 
an empiric relation concentrations alld 
pole potentials, yet it is lilrely that the results %ill 
throw some light on the manner of ionization of 
salts ?*it11 polyvalent ions-partlcularIy became 
other electrodes such as  the thallons-thal]jc, the 
f e r ro ,~ \ - f e r r i~and the mercurous-rncrcuric, shoiv 

similar relations. 

R. 	G. Vax NAME and D. U. HILT,: Pke Rates of 
S o l z ~ t i ~ nof illeluls in Ferric Salts and in 
Chromic Acid. 

!rhe observed rates of solution were lowered by 
increasing the concentration of free sulphnric acid. 
I n  ferric sulphate with 0.5-molar acid the rates 
differed and were higlier the more electropositive 
the metal. With 10-molar acid the four most elec- 
tropositive metals tested all gave the same rate. 
The lowering of the rate with increasing acidity is 
due to increase in the viscosity, which retards the 
diffusion. I n  general all results are in agreement 
with the diffusion theory of heterogeneous reac-
t,ions, but the marked dependence upon the nature 
of the metal, observed a t  the lower acidity, eontra- 
dicts Nernst's hypothesis that, where no secondary 
effects interfere, the rate of the chemical reaction 
proper (as distinguished from the diffasion proc- 
ess) most always he extremely high. 
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PAUL16. GIESY and JAMES R. WITEIROW:The 
ETectrolytic Preparation of Solid A17cali Amal- 
q a w  in Quantity. 

Rerp, by  his method, obtained 200 gr. of solid 
potassium amalgam in 4 to 5 hrs. This method 
has been mod~fied so as to yield 490 gr. i n  4 hr. 
-4s previously found, Shepherd's method did not 
give pure amalgams. Smith and Bennett, by their 
method, using 3 amp. current, obtained about 
180 gr. solid sodium amalgam. By using 20 amp. 
cnrrent, and cooling the cell by an ice-{vater bath, 
680 gr. were obtained in  2: hrs. It is not neces-
sary to cool the cell in the case of potassium 
amalgam. After elcetrolyzing 50 min. with 
1,000 gr. mercury and 20 amp. current, 1,015 gr. 
of solid potassiunl amalgam were obtained by 
chilling. 

0.L. BARKEBEW:Pernlnnganate Dcterminntion of 
I ron  in the Prese~zcc of I~luoridcs. The Analys?s 
of Silicnies and Carboncztcs for  their Perrow? 
I ron Content. 

Jn  a systematic study of the effect of various 
reagents torraid increasing the accriracy of t i-
trating ferrous iron in the presence of fluorides, 
boric acid nras found to  give the hest results. 
Boric acid when added to the ferrous solution pro- 
ceding titration conrerts the hydrofluoric acid to 
metakluoboric acid, TIRFd, rrliich does not inter-
fere ~ 6 t h  the per~nanganate reartion. This use of 
boric acid i s  appliod in the analysis of silicate and 
carbonate rocks for their ferrous iron content. 

0. 	L. ~~~~~~~~~: The Permccnganate and Ioili-
mefrie Titralion, of Iodide i n  t71e Presence of 
Bromide and Chloride. 

The Pean de St. Gillcs permanganate n~ethod of 
t i trat ing iodide to iodate has been modified by 
adding manganous sulfate with the ferrous sulfate 
in removing the excess of permanganate. This 
preTents tho liberation of bromine or chlorine a t  
this stage of the analysis as  well as  later when 
tit,rating the excess of ferrous slilfate with the 
permanganate. h f t c r  the colnplction of the per- 
manganate titration tlle iodate formed may be de- 
termined by adding pllosphoric acid and potassium 
iodide and t i trat ing the liberated iodine mith thio- 
sulfate. 

IIALWALTERSXOSELET:The Pheno~n~nonof 
Passivity in Connection with Perrozts Alloys of 
Wirerent Composition and Slructure. 

The author has shoa-n that  samples of iron and 
steel of very different composition and structure 

can be made passive with a definite current den- 
sity when the samples w r e  made the anode in an 
electrolytic cell. The nature and concentration of 
the electrolyte are also factors influenring the es- 
tablishment of the passive state. The current 
density reqr~ired is  not related in any simple way 
to the composition or structure of the samples. 

The results confirm the viev that the phcnom- 
enon js perfectly general for all classes of irons 
and steels, and short1 that  pass i~i fy ing agents as 
jlihibitors of corrosion have a very nride applica- 
bility. 

WII,LTA~C The Thenno-electric Proper- C. ~ I O O R E :  
ties of Carbon. 

Preliminary experimrnts with varinils combina- 
tions of arc carbons as tbermo couples s h o ~ e d  that 
each particular comltinntion Itad iniiividn:~l thermo- 
electric characteristics. 

Nore elaborate mea~urements n-ere then made 
with 'arious carbon copper couples. The burning 
of snch eonples a t  high temperatures -as so seri- 
ous that  the silnple e:rrbon copper conplc was 
modified by enclosing the are carbon rod within 
a copper tube, the combinatiou serving as a couple, 
the tube being partially exhausted b y  a water 
pllnlp~ 

With several of the rarbon-carbon coul~les and 
some of the carbon-copper conplcs, a point or a 
region of maximum electromotive force was. found. 
With one carboncopper cdol~ple this region ex-
t ~ e d e d  from $41" C. to 816" C.; with another c8r- 
bon-copper couple, this region exceeded from 514' 
C. to  5G5O C. These carbons wore of different 
composition ancl had direrent mannfaeturing hi8- 
tori,,. The temperature cocficicnt of the electro- 
motive force of these couples roa? very irregular 
before reaching the region of nlax~nlum electromo- 
t i re  force; a f ter  passing through thic: region this 
coefficient beeame more regular, and the slope of 
the de/dT- T curve changed. The carllon was 
n e g a t i ~ e  a t  the cold end, but in one case became 
positive a t  a high temperature. The rarborr used 
in a different carl~on copper couple was positive 
throughout the cxpcrimcnt, an  E.3I.F. of 2.18 
millirolts being reached when the fnrnace tem-
perature was 878" C. In  this case the eleetromo- 
tive force did not pass through a maximum. 

The electromotive force of the one cnrbon-car-
bon conple reached a value of 34.69 lnillivolts a t  
a 	furnace temperature of 707" and a cold junc- 
tion temperature of 55.5'. 

In  general, this is Iligl~er than that reached by 
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carbon copper couples. The variations shown by 
any one couple i n  general a re  reproducible. The 
results show that  the thermo-electric properties 
of carbon depend on the initial composition an3  
the manufacturing history of the carbon. 

I t  is possible that the ch,mge in direction of the 
temperature coeficient-temperature curve indicates 
tha t  some of the carbon material undergoes s 
transition into some other material. The results 
here reported seem to show that  ordinary carbon 
is a mixture of several substances-in all proba- 
bility several varieties of carbon with various 
hydrocarbon bodies of high molecular weight, since 
Moissanz has shown that  a11 forms of amorphous 
carbon contain hydrogen. 

D. A. 	 PotassturnNACINNES and RAREPARKER: 
Chloride Conce?~tratio?t Celk. 

J. 	P. MONTGOMERT:The  Prcci.pitatio?t of Lead 
Chloride i n  Qualitative Analysis. 

STEWART J. LLOYD: Bndium Content of Water 
from the Gulf of Xezico. 

Prcwious Results.-One liter of sea water con-
tains in grams of radium : 

Jolly ................. 17.8 X 10-l2 

E r e  .................. 0.3X10-'2 

Eve .................. 0.9 X lo-" 

Satterly .............. 3.0 X lo--


Seven and one fourth liters of Gulf water evap- 
orated down and measured gave 1.7 X lo-". The 
amount of radium in the ocean is hence probably 
about 1,400 tons, whjcli implies a content of 
uranium of 4,200,000,000 tons. 

W. 	A. TAYLOR:Stt~diesin the Meawrerne?lt of the 
Electrical Conductivity of Solulions. 

WILLIAM J. VAN SICKLEN: Electrolytic Rectifica- 
t ion of Alternating Czcwents. 

A number of cells were devised varying within 
wide limits several factors affecting the energy 
efficiency of rectification. The electrodes used 
were for  the most part  iron-aluminiam, carbon- 
aluminium, nickel-aluminium. The affect of the 
following factors on the energy efficiency of recti- 
fication were determined: relative area of and dis- 
tance between electrodes, E.M.F. of the input cir- 
cuit, resistance in the output circuit, nature and 
conductivity and temperature of the electrolyte. 

2 "Electric Furnace,' ' p. 48, 1904 ed.-Lenher 's 
translations. 

The alternating current used throughout the deter- 
minations was of 60 cycle frequency. 

WILLIAM D. HARKINS and ERNESTD. WILSON: 
The  Changes of Mass and Weight Involved in. 
the Formation, of Complex Atoms. 

WILLIAM D. BARIZINSand ERNEST D. WILSON: 
The  Structure of Complex Atoms. 

WILLIAM D. IIARKINS WILSON:and ERNEST D. 
Nuclear and 'Valence EFectrons. 

WILLIAM D. HARKINS and ERNESTD. WILSON: 
A Periodic Table which Plots the Atomic 
Weights of the Ordinary and the Isotopic Ele. 
merits. 

ERNEST D. WILSON and WILLIAMD. HARKINS: 
A Co?zncctioa between. Planck's Quantum H?j-
pothesis, the Magneton, and the Galmer Xeries 
Formula. 

LLOYD(2. DANIELS: Ct~prous Salts of Oaygen Acids 
and a New Method for Preparang Czcprous Salts. 
References are g i ~ e n  to the salts of this class 

that  have been described. They are  the sulfite, sul 
fato, ammoniated sulfate, carbon il~onoxide com. 
pound of the sulfate, acid thiosulfate and acetate. 

The brown insoluble product of the action of' 
oxalic acid on cuprous sulfite is shown by its clear 
colorless solution in hydrochloric acid, by i t s  clear 
solution in ammonia, and by i ts  formation of cal 
cluni nitrate and nitlic acid, to be  a new salt of' 
this class. Analysis shows i ts  composition to  be 
Cu,H,(C,O,),. The same method is lo  be applied 
to  the preparation of other cuprous eompounds. 

M. 	 A. ROSANOFF:A XelahionaT Process of Frac. 
tional Distillation. 

WATER, SEWAGE AND SANITA!FION SECTION 

Earle B. Phelps, chairman 
11. P. Corson, secretary 

The following list of officers of the Division of 
Water, Sewage and Sanitation, were elected for  
1915: 

Chairmam: Edward Bartow. 

Vice-clzairma?t: Earle B. Phelps. 

Secretary: H. P. Corson. 

Executive Committee: Edward Bartow, Earle 


B. Phelps, H .  9. Corson, C. P. IIoover, E. H. S. 
Bailey. 



F. TV. BRUCIZ~~II,I~ER:Use ofTlte Bniziilene for  
Slclfntes in Wuter -4nnlys~s. 

E D W A R D  BSR~POW 	 T71e Deter- and A. N. BRNSETT: 

nzincrtlot~of Arsenic ill Filter Alzcm. 


European spccifieations require that filter alum 
be frec from arsenic. This suggesteil an investi-
gation of filter alum uscd in the United States. 
Satnples collcctcd from plants in Illinois showed 
llot morc than 4 parts pcr million of As,O,. Since 
the Illinois plants are s ~ ~ ~ p l i c d  fro111 rvcstern man- 
iifaciories, samplcs wcre obtainctl from plants 
thronghout the cast. Larger amounts of arsenic 
vc-ere found in some of the specimens obtained. 
Only traccs of arsenic wcro found in water treated 
mith alum, containing the highest arnount of ar-
senic found. Whilc this rvoilld intlica.tc a strong 
po~sihility that the presence of arscnic in filter 
a l ~ ~ r nis not significant, the authors rvoulil rec?om- 
ineild that prefcrenc~ he given to alnlns with a low 
irrseniia eontcnt. 

C. 	 P. IJoo~i:%: The Jfnnr~faeturc of A111pn ot the 
Go72cnzbzcs TPl~ter Softcxixg rrnd Purificatlof~ 
TVorJ6.s. 

The pvoccss inost geiie~xllj  employed to-tlny for  
coagulatrng and purifying water contrmplates ap 
plying to the xa t e r  under treatment a solution of 
aluminum sillfate. Thc cost of this chemical ~ a v i c s  
from $17 to $00 per ton. 

A pl:ml for niaking aluxn has recently bcen built 
and pat  in service a t  the Colunibus Water Purifi- 
cation Plant. 'l'hir is the first plant of its kind 
ever built a t  a mater purification n ~ o ~ k i  for making 
alunr to coagnlutc vcntcr, and, although i t  has only 
becn in operation :L short time, ~t has bcen a success 
both technically arrrl econolmcally. The proci ss i\ 
sholt, simple an11 inexpensive, because i t  consiqts 
simply in ho~l inq bauxite r ~ i t h  sulfuric acid and 
applying the lcsu1t:lnt solution to the water nnilcr 
treatment, tlr~ns cli~riinating five distinct sti'ps in 
alum-making, namcly: filtering, conc>entr:rting, 
irystall i~ing,  grinding and rcdissolviug. An invest- 
tncnt of $12,000 pat. rcrpired for its construction, 
and i t  has becn conscrrativrly estimated tliat 
$6,000 per year will be sared tho city in the cost of 
alum. Bctweeil 800 and 1,000 tons of aluin will 
bc n~xnufactuled during the corniaq year a t  a cost 
of about $10.50 per toil. 

~ ~ R T I I U RLCDCRER: D c l e r n ~ i ~ ~ a t ~ o nof the  B~ochem-
rcc i l  Or ygcn Dcnlnrtd Z J ? ~the S a l t p ~ l e r  Xelhod ! n  
SlocP7jurcls, Tunrzencs a~zt lCorn Prodlccls 7Pcrrfc. 

'Cl~e snltprter ~netlio11 \ \a% orjginnllj ile~r'riherl by 
T,etierer in the ,Torrr~~crl of I??feclloits 7?t9ercres, 14:  

[N. S.VOL.XLTI. WO.1072 

482 (1914). In short, thc mctliod depends upon 
the dcnitrification of a sodil~m 11itra.t~solntion when 
incnhatcd for a definite period (10 d:~ys a t  PO" C, 
or 5 days a t  37" C.) with scwage or polluted water. 
Tlie residual nitrite-nitrate oxygen is detcr~l~incd 
nnalyticnlly. Tlre niethod perinits a co~nparison of 
the strcngth of sewages from the deoxygcnation 
standpoint. Thc oxygen demand of donlestic se~v- 
ages nsnally varies betmeen 100 and 300 p. p. m. of 
oxygen. The ~tiethod can he applied to s1:rughter- 
inghouse rvastcs withont xnoclification. The oxygen 
consumption of the Chicago stockyardr rvastc in t,ho 
Center Ar. sower fli1ctn:~tes arour~il 1,000 p.p.m., 20 
per ccnt. of ~vhichis consumecl during the first 
twenty-four hours. Tllc oxygen clcniand of eoiu-
hined corn products n7:rste flnctuatcd between 400 
and 1,200 p.p.m., approximately 7 per cent. of 
which 11,:~s nscd up in the first twenty-four hours. 
In  this and in tannery waste the prescnce of lime 
or acid shoiild be guardcd against. Tf free lime is 
present i t  must bc neutralized with dilute hydro- 
chloric acid prcvious to incubation with sodium ni- 
trate. I f  acid is present neiitralize ~v i th  sodinin 
hicarhonatc. Tlic oxygen dcnland of a calfskin 
tarrnery waste investigated fluctuated betreen 400 
and 1,000 p.p.m., 7 per cent. of which 1vn.s uacd up 
in the fivst twenty-four hours. I f  a rvaste is  st,crile 
or dcvoid of scwage bacteria "sec4" it with a fern 
c.c. of sewage or pollnted rv:tte,r. The gcnern.1 prin- 
ciples Ixonght out in t ! ~  rrork mith the wastes men- 
tioned can he applied to other wastes. 

F :DTV~RDI3 \rz~owand F W Ilo~r,?rau: Pzi?z$cn 
tlon of Sfwage by  Alerotion 171 I l ~ e  Prese,lee of 
Activated Sttldye. 

Domcstic scnagc from the elty of Champaign 
has been treated according to the ~ncthod sug-
qcsted by 4rdern and Lorltett 2 Wllen r:tw senage 
is noiatctl without t11c adclition of 5ludge am-
moninm nitrogen is  rcplacrd hy  nitrite n~trogen, 
tlic nitiitc nitrogen in tnrn bcing leplaced by ni- 
trate uitroycn. I u  the l~rescilce of clndge, the ni- 
trite nltrogrn is nerer present in lsrge qunntitieq 
Ammonium nitrogen is apparently changed cli 
rcctly to i~ i t ra te  nltlogen. The trine of nitrifiratio,~ 
is reduced from fifteen days to  f o ~ ~ r  Theh o n ~ s  
p~edominant orgnnizrn in tile sludge 1s an a~rnelirl 
xorm, knonrn as AtoToson~~~ althougii7~crn~)?~ch!, 
otlier rnicroicopic animal., are pre'crtt The sludge 
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docs not have an nnpleasant odor, although i t  mill 
putrefy if kept for a lollg timca in a moist condi- 
tion without air. The diietl material contalns G 
per rent. of nitrogen; 1.44 per cent. of pliosphorus. 
These figures nrould indicate i ts  value as a fertil-
i7er, nhich fact  lias been confirmed by pot cultures. 
Portions of the dlied sludge s l i o ~ ~ e dexcellent 
g l o ~ t h s  of nheat a t  the end of 18 days. The es- 
periments are being continnetl on a larger scale. 

RAXC. WERKEK: Sa~trtary and JIineral Properttes 
o f  t71c n7aler Supplzes of Georgra. 
A sanitary \<rater 1:~lioratory was established by 

the Georgia Stnte Bo:lrd of I-Iealth in >Cay, 1910, 
and a sanitary survey of public water supplies 
undeitaken. Tlie vork  has been lj~nited, due to  
lack of funds, but about thirty mater molks plants 
have been inspected and analyses have bren made 
from most public supplies of the state. The inter- 
est of superintendents and other oficials of fa ter  
xolks  is g~oming and some water works laborator- 
ies a le  being installed in the state. Mismanage-
ment and lack of unde~qtanding of technical fca-
turec: of purification leads to poor filtering results 
in sorne cities. 

Supplies of tlie state are in general: Filtered 
stlealn naters in northern half and deep nells in 
sontheln section. The stream miters are usually 
turbid and Inore or less colored, but are not grossly 
contaminated. These maters are soft. The deep 
nell naters are excellent in appearance and sani- 
tary quality, and are fairly high in mineral con-
tent., but felt if any are treated for softening be- 
folc nee. 

W. 	L. STEVENSOKand others: ~lricrlytical MctT~ods 
for Selatrge n70r7~s Opeml io?~.  

JOHN L. PORTER:Tile Nezv Orleans lVater Ptirifi- 
cntiolz vor7;s. 

IT. P. LETTON:Rat Proofing of 7Vl~urves as a n  
ii ti-plague 7ifeosurc. 

R.E. HALE and T. W. l lE~I .4 :A Co~npnrison of 
Methods f o r  Determining Pzctrescibi7ity or Ozy-
gen Demctnd. 

E. J. TULLY:A Sanatar?~Sulaey of Lake  JficF~iynn 
togetlter laith a ,Stud!, of Stretcm Pollution along 
t h e  Wisconsin Skore. 
I t  is established as a result of this investigation 

that the water of Lake Michigan along the Wiscon- 
sin shore is  not a uniformly safe source of supply. 
The water is polluted and a t  times quite heavily so, 

not only in tlie immediate vicinity of qener outfalls, 
but throughout tlie e n t ~ r e  liteial area studied, eren 
to a distance of seven niiles fiom shore, ancl munic- 
ipal snpplies a le  frequently more or less pollntetl. 

Tt is therefore recon~mendcd that all public n ater 
supplies be  purified and it is advised that  sewage be 
subjected to adequate trcatrrient befole disposed 
by dilution. 

DIVISION OF ORGANIC CITEhLISTRP 

The di~is ion  of organic chernistry held i ts  meet- 
ings in Parlor "E"  of the Gruncwald Hotel, F r i -  
clay, April 2, 1915, n i th  Vice-chairman C. G. Dtlrick 
preridlng. Of the thirty-t17o papers lifted, fifteen 
m r e  givcn by the authols, eleven by absliacts and 
the remainlng six by title only. Eacli paper n a s  
very freely discussed althougll the average attend- 
ance a t  morning arid afternoon nlectings was only 
fifteen. 

E ~ w a ~ n  : T71c ~ l n s s i f l c n  I~REXTERS 1io.i~ and Nomen- 
clattcre of 0rgan.fr  Cc?)z21oztnd.s. 

VI(:TOEP. LEE: Dinaethyls-zclfate as  ta Me%hylrctiitg 
Agent .  
illany methyl ethers have been prepared with 

the object of determining their valne, if they pos- 
sess any, either as perfume substances, or as di-
luents or softeuers when lnised with other synthetic 
perfume substances. The use of dimet.hy1sulfate for 
this purpose is not new but has not been used much 
until quite recently. 4 s  dilnethylsulfate is no\<, a 
comparatively cheap reagent, and as i ts  use as an 
alkylating reagent is  very simple, i t  is replacing 
methyl iodide to a great extent. A table of the 
compounds prepared is given and tlie metliod used 
is outlined. 

FRAXCISD. DODGE : SOTIICDerivatives of Coz~ntarir~. 

The author has prepared addition compounds of 
co~unarin fit11 the acid snlpliites of sodium and po- 
tassium. These are nell crystallized salts, and are 
to be regarded as snlphonates of hydro-coumarin. 
On heating, they decompose smootlily into cou-
marin, alkaline sulpllite ancl su lph~~rous  anhydride. 
They combine quantitatively w ~ t l i  one niolecule of 
alkaline hydroside, yielding sulphonates of ortho-
hydro-coumaric acid. 

The latter are very solnble salts, shoning little 
tenclcmeg to crystallize, and by the action of strong 
alkaline Irydroxidei, a t  100°, are converted into 
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salts of ortho-conmaric acid. These reactions af -  
ford a %cry con~enient method for convrrting cou- 
marin into conmaric aeid. 

By tho action of acetic anhydride a t  the ordinary 
tempcraturc, the sulpl~onatc of hydro conmaric acid 
reverts to the hydro-coumaiin sulphonate, so that 
by  this scrres of smooth reactions i t  is  possible to 
pass a t  nil1 from co~inlarin to conn~nric acid, or 
vice veysn. 

An analogous eompoiind of Limettin (di-
mcthoxy conmarin) n i th  sodinm bi sulpl~itc is  de- 
scribed. 

The author also cnlls attention to the character- 
istic behalior of tlre coumarin3 on llydrolyiis, 
which may he  of di:ignostic value for  conlponnds 
of unknown constitntion. 

L. 	F. AUGSPURCI',R:The IsoTation of n Blue By-
drocarbon f rom Milfod 01F. 

The blue color of certain volatrle oils has long 
attracted attention, bnt thus f a r  appenrs to have 
escaped r:ttionxl cl~cn~icalinreqtigation. Thanks 
to the distillation of more than :t lrter of rolatile 
oil of Achzllca mz7lcfolium by Professor E. R. 
Miller last qnnrmer, tlle writer 11ad s e ~ e r a l  hun- 
dred cubic centi~lctels of the high boiling in-
tensely blue f~ac t ion  placed a t  his disposal. 
Thanks also to the ol)ser~ation mnde by Mr. A .  E. 
Shelndal in the lnboralory of Dodge :u~d  Olcott, 
that an  artificial blne oil coirlbines with pho~phoric 
acid to form a labile xdditlon protir~ct from nhieh 
the blue hydrocarbon oil c:Ln be reco5ered by the 
addition of n~ate l ,  ~thccanle pns4ble for  the first 
time to iqolate tlie Flne substance of a natural oil 
in a pure state. 

Analysis of the compound thus isolated revealed 
the conlposition C,,IT,,. I t  ~vil l  be seen at  once that  
whereas this hydrocarbon has the sarrte number of 
c~nrbon atom., as liaxe the scsqrdterpe~ies,C,,'II,, 
i ts  hydrocarbon content is  mnch lo~vcr, hence i t  is 
less saturated. Tlre lrlost intelesting observation of 
the investigation ihtis f a r  is that  the Flne color is  
lost upon additions to tile molccnle. bppaleixtly 
i t  malces no difference ~rhetller hydrogen is added 
(reduction with palladium hydrogen), phosphoric 
aeid, or possibly other sol~st:~rrces still to be tested. 

NELLLE WAKEMAN : A PossibFe New Terpene 
f ronb ikionarda Punclata. 
Althongh Schumann in 1896 reported the pres- 

ence of cymenc, anc1 Hendricks in 1899 that of 
limonene as results of the preliminary investiga- 
tion of this oil, the subsequent study of larger 
amounts seemed to add to the complexity of the 

cheinicsl study of the oldert of the Jfonarda oils. 
A large amount of the uon-phenol constituents 

of horsernint oil llaping been placed a t  the dis-
posal of the writcr, a more careful study was made 
of the hytlrocarbon fractious than before. All en- 
ilcavors to make the hydrocarbon which yields a 
nitroso chloride corresponit with one of the known 
tcrpenes have fsiled. The melting point of its 
nitro1 piprridinc diticrs by 103 and 87 degrees 
respectjrely fromi that of lilnonerle and dipentene 
and by 78 degrees from that of pinene. The 
hcnzy1:rminc base shows no such striking differ-
crrces. With aniline, homerer, i t  does not react as 
does linlonenc but reselribles pinene. 

As soon as new material that is now being pre- 
pared for fnrihcr nitroso chloride experiments is 
ready, a third attempt to itkntify this hydrocar- 
bon ~ i t hknown terpenes will be made. For a 
summary of tlre cllernicnl studies of the LWo?fardu 
?re Bulletin 448 of tlre University of Wisconsin. 

C. 11. ITERTYan&D. XI .  RTLI~EFFER:The So called 
Alp3la and Beta l s o m c ~ t c  Xcsin Acids, 

OLIVERI<.~MMand C .  G. 1>enrcK: The 8t7uctz~re 
of C ~ r l a i n  Uyd~onaphthoic Acids. 

The eriiicnt.e previously atlvanced for the struc- 
t ~ l r e  of the isomeric dihydro-P-napllthoic acids wtts 
hnscd npon the reactions of their dibromides. A 
study of the orici:ition products from these unsat- 
urated acids lias verified the conclusions previougly 
ad~anced.  

C.  	G. DERICK and OLIVERR\VM: l'71.e Correlation 
o f  To?~t;ation and S t ~ c c t u r e  i n  Unsatuvated 
Acids. 
Conclusions are drann chiefly fro111 acids having 

the unsaturation in a ring structure, t1.m~ elimina- 
tinq the possibilities of ci.; trails iqomcrism. The 
effect of conjugation of do~tble unions is  +own 
and the nlethod of determining the constitutjon of 
acids of unknovrn structure is indicated. Tho 
possibility of obtaining a quantitative expression 
for conjugation of Thiele's partial valences is ex-
p~esscd. 

OLIVERKanfar: Some Te9t.s for Qtjalttative Or-
ganic Analysis. 
Several tests used in tlie courqes in qualitative 

organic analysis a t  the TTniversity of Illinois are 
mentioned. 

1. l'he identification of the volatile f a t t y  acids 
by means of a method baied upon tltat aavanced 
by Duclaux for qnnntitative nork. 
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2. A test for  aromatic arnines based upon the 
fact  that  the oxalatcs of most primary aromatic 
amines are only sparingly soluble in water while 
those of secondary and tertiary aminar are sol-
uble., Many of these oxalates may be titrated 
quantitatively, thus assisting in the identification 
of the amines. 

3. A rapid test for  the nitro group by reduc- 
tion with sodium amalgam is discussed. 

W. F. MONCREIF,JR.,and J. T. MCGILL: Qualita-
tive Organic Analysis. 

An account is given of the development of sys- 
tematic qualitative organic analysis; the methods 
used by some of the workers in this subject are 
compared; and the status of the subject in the 
curricula of a number of American colleges and 
universities is  discussed. Emphasis is  laid upon 
i ts  advantages as  a supplement to the usual or-
ganic preparation work. 

E. C. WHITE and S. I?. ACREE: Recent Progress in 
the Study of the Quinone Phenolate Theory of 
Indicators. 

B y  the use of phenosnlphonaphthalein it has 
been possible to show that a solntion of the mono- 
basic salt of the structure 

(I) (NaO,SC,II,)CT( :CL,H4:0 )  (C,II,OII) 

is  not deeply colored as  compared with that of the 
diabasic salt 

The monobasic salt has precisely the same color :Is 

the free acid, as is  shown by t i trat ing the acid 
with alkali (experiment performed a t  the meet-
ing) as well as by  a study of the adsorption spec- 
t r a  of solutions of the acid, the monobasic salt, 
and the d>basic salt (spectrophotographs shown a t  
the meeting). The acid and the monobasic snl- 
phonate are orange colored in solution, whereas 
the dibasic salt is purple. The former two sub- 
stances already have a quinone group, but as the 
intense color does not appear until the dibasic 
salt is  formed, i t  is clearly demonstrated tliat not 
the quinone alone, but the combination of quinone 
and phenolate groupings is the cause of the in-
tense color. 

The effects of substituent groups on the acidity 
of the phenol and sulphonic acids, and the rcla- 
tions of these effects to color in the acids them- 
selves and their salts are being studied. The re-
sults secured up to this time with the tetrabrom 

and tetranitro derivatives indicate tha t  the sig-
nificant color changes are associated with the for-  
mation of the complex quinone phenolate union 
RC( :C,I-I,: 0 )(C,EIdO). 

S. 	F. ACREE: A Theory of the Uwsaturation of 
Sugars and their Derivatives by Acids and  Alka- 
lies. 

I n  the mutarotation of sugars and their deriva- 
tives, the catalytic activity of the hydroxyl ion 
depends upon the formation of an  anion of the 
characteristic lactonyl hydroxide group 

analogous to ~--~--6--lf1which all sugars pos- 
I; 

sess if they show mutarotation by alkalies. When 
this lactonyl hydroxyl is  used up in glucoside for- 
mation sucll anions can not form and no mutaro-
tation by alkalies occurs. 

The catalytic activity of the hydrogen ion is 
believed to be  due to the formation of an oxonium 
salt of the lactonyl hydroxide group or its alkyl, 
corresponding anilide, etc., derivatives. That  a di- 
or tri-'basic, etc., oxoniuin salt is not the active 
salt in mutarotation by acids is shown by the fact 
that  the inereasod velocity of the reaction is pro- 
portional to  the first power of the concentration 
of the hydrogen ion instead of the second, third, 
etc., powers. 

This theory has been extended to the Walden 
inversion, the rearrangement of such substance as  
6 and I menthone and many cases which logically 
folIow as details of this theory. 

S. 	F. ACREE: 0 7 L  the Reactions of both the Tons 
and Molecules of Acids, B m s  and Salts. A Re-
inter2)retation of the Reactions of Sodium 
Methylate and Sodium Ethylate with 1, b 
Dinitrobensene, 1, 2, and4-Di~~itrocl~lorBenzene 
1, 2, 4-Di~~itrobro~n1)enxene. 

T b  data of Heclit, Conrad and Brueckner, and 
of Bruyn, Steger and Lulofs on the reactions of' 
sodium methylate and sodium ethylate with ali. 
phatic and aromatic alkyl halides and nitro d e  
rivatives can be reinterpreted on the basis of the 
mi ter ' s  theory that  both the ions and the mole. 
cules of acids, bases and salts are cheiliically ac. 
tive. When the reaction velocities obtained by 
these workers and our conductivity data are applied 
to our equation E N =  Eaa +Em(l-a) we se-
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enre excellent cons tact,^ for h.$mi l  IT,,,the aetiv- 
i ty  of the e1;hjda.t~ or nlcthylate ion, asid the non- 
ioniz~?cl aodirim ethylate or ructhy1:rtt: resi?ectively. 

6. D. EJ:AT,and 1-1. 3'. LEITIS:Sfz(dIcs o n  ,411;a-
luidtrl Snlts. I. Strychn,ilte Salts. 

pielir,,inary tlic ,,.o,,~ bejllg do,le nl 
tke (jlliTel..;ily l.llinois, nncler+llc ::,ls,jicos of 

tlic !'h::~rnnceotical Rcsc~~:i.rrl~Furrd. 
blclthoils of nllialoitlal aseay by the usc of inl-

iniscible soli70nt,s :Il,e hcilrg st,niiic:d. S:tlts of 
strychuine wit11 Inrt;~iic, I?yd~o(~hlorie arid snl-
ph~iric acid h:xvc beer1 ~ ~ l n d c  znd their sol~ibilities 
iiirestigated. Bolaerits nsed werc etllcr, chloro-
form, watcr-saturateil c:hloroform, alcohol and 
\\;ater. Thc distrihntion coefficient was detcrniined 
using tlie forirlula C'/C"--d, 6' being the con-
centration of the salt in the ehloroforru layer, C" 
the concentra.tion of the salt, in the aqueous layer. 
This was done \vith both ncntral 2nd acid solutions 
of tlie salt with chloroform. 

C. $. Hnnsos :and J. Ti .  A Coinlm~lso~aD.ir,E: of 
t7~eClptrc'al Rolrrtory T'otccvs o f  t?ie i17/~7~tt and 
Btta P u I . ~ ~ s  C r ~ t i ~ i n .of dcet~ilatcr2 D f ~ z c n l l u c s  
of GTircose. 

Afti r c:rreful pul rfic:ition, the n1ph:r and beta 
forrnf of gluiwie pent:trct:~te (rnolccnli~r neight 
290) \-,ere foii~id to hare the specific rotntrons 
$- I i ) 2 O  and 3 4', iespeeth ely, in cl~loroform. 
Tlie colrc';pondi~~g alpha awl  beta forms ctf 
tetracctyl metliqlglueoside (111. w. 362) showcil 
(a): =4-131" and -18'. The sum of the 
~nolecrrlni rotations of the alrrlrn anrl beta forms is 
thus 41,300 for the g l l ~ ~ o s c  arid 40,-pentacetates 
000 for the t~tr:rc'ctgl methyl gli~cosldes. The 
a g r e e ~ ~ ~ e i i t  considerations.col~forms to thtloretiral 
The paper xl-~pcus in full in ttrc dournnl of l'k? 
A 11zc7f snn  Cll e?nical Society. 

C. 	P. F1ur)sov and J. AT. .rorxssov: T71e Isclr~cric 
rIlp7!u and Z e l n  Octncctciles of JKnltose c ~ w dof 
Cc 7losc. 

By heating the beta oc tncetatc of maltose, of 
m.p. 159-GO0, mith acetic :tuliydride and zjnc 
ellloride, i t  va s  transfor~ned to thc nelr isor~leric 
crysiallinc alpli:~ mallosa oct:tcctate of rn. 11. 125". 
The specific rotations in chlorofolnl are + 122" 
for the alpha forrn and $- 63' for  the beta. After 
carefnl linlificafion, the h n o \ ~ ~ nalpha anil lieta 
ovt:rcetates of cellosc sho~v (a)? =+41" :rnd 

-15", r esliec'tively, in ell loroform. The r7ir/'crelzce 
of the 1ot:~tions of tho w l p i r a  and beta fotms is 

thns 59" for m:tltose octacetate, 56' for celloae 
uctacetatc, atid 57' hns 1,ieen found ~ireriorlsly for 
tlie forms of lactose oetacetate. From the rota-
{,ion of t,he glucose pcatai.etat,cs, t h o  v:il\ie 56' 111tly 
be calcolated. The fonr pairs of s~ihstanccs are  
thus in cscellrut ngrecine~it wit11 theory. The 
paper will be publjshcct in full in thc Jov,v?zal o f  
tlieAn?cricn?i. Clrcn~ical Society. 

Tho expected form of ma~~noscpentxcctate h:is 
been prepared in a crystalline state by t11c luetliod 
ilescribcd in t,hc l~reectiing abstract.. The new 
isomer mclts :it G4" (i(?~t~rxot~:~.t ionan11 ~ 1 1 0 ~ ~ s  
(a):= + 5s0, in ch1orofol.m. Pisclier founil the 

beta pcntatetate to melt :it 11'7.5" and to shon 

(a)? ---?so, ill ehlouoforrn, n tijcli n-r hare eon-

firltrcil. The diffelc,nce hctmren tlic rotations of 
the IT\ o isorners is  thui 80' it1 compn~ison n ith the 
~ a l u c06' fonnil for tlrc t n o  formc, of gl~icoso 
l~entacctaie. 3'1111 paper \\ill be  pirblisbetl in the 
,lu~1riztr7of tlbr A?~zeritaa Chentical Society. 

C. S. IT~rnsovand IT 0. PAEI~FR: Tson~ericTicr 

Pentacctntt s o f  Gnlnt lose. 
B y  the same nrethotl (5ce preecding) qalnctose 

pciltacetate has bccn tlansforrnea to a crjit:~llinc 
isomer of r c ~ .  p. 96" and spec~fic 1ot:~tlon + 706" 
In ehlo~oloin~.  't'lle new aa1)itnnce ii evideritly 
tlir alpha g:il?ctose pentacetate, 5iuc.c tlic cxrller 
ci1cc.o~ri etl f o ~ r n  rotates + 23', a n d  is thus the 
beta pentacdg~te. The (Iiffcrencc bet\fceo the ro-
tations of ilia trio isome~ris 83O, whirh differs 
sorncnhxt from the ~ a l n e  in tlre c:tic of the qln 
toie ~)e~ilncctate (08"), and agree.: ~ \ i t I l  the ali?e 
ionin! i o ~  the m:riiriose ])c~~tacctates. 

i:.&8.Tiunsos 3r;tI 4). El. Cryst/rllil?e n-13~iir i~s:  

E'rilelosc I'r,?r Lacctafc. 


By a c ~ t y l a t i n ~  ljurn p i th  :rcctievery friictosc 

anbydijcle and snlpburie a,cid below OU, n. beanti-

Sully c,rystn!line pentacetate of fructose has beell 

prepared. Tt melts a t  100-09" lerorota-
aiid s b o i ~ ~ s  
tion (n)'iy=- 121" In chlorofo~.~tr. T+tjil,r irr full 

will lie p~il~lished in the J o m a l  of tli,e i lmcr ica?~ 
(:71cmi~(d Rocietjl. 

C. S. JLIJ'JI)SON:TJZCE.C~'S~CILCCi ~ f(t T7tIrd Y c ~ ~ t a c c -  
ta,te o f  Gnlnctose. 
Tt is fonnil that the acetylatiou of galactose with 


acetic anhydritle 2nd ~oiliiiril :i~et:ttc yields i n  addi-

tion t,o the well-lrnowu first pentacelate of the 




SCIENCE 


sugar a fair  amount (10 per cent.) of another 
crystalline suhst:tnce melting a t  9S0 and shonving 
lerorotation (a): =- 41.6" in chloroform. 

Analysi.: shows i t  to be a new pentacetate of galac- 
tose. There are accordingly three isonlerlc fornls 
of tlie pentacetate. Full  paper to appear soon in 
the Jozir~artlof the  ilmerzcan Chemecal Society. 

FRIESDE. CLARKanit Sanru~r,F. Cox: Some De- 
rivatives of Chlor-methyl Rt7~er. 

CARL0. JOHKS:Resea~ches on Pztri~res: On a A7eu1 
S~lnthesis of Pztrines. On ,O-Oxy-S-Tkropz~,.i7~e, R-
Oxy-8-Jfetltyl Mercaptopuri~~es, 8 -0xy  8-Xethyl  
Aminopz~rine a ~ ~ d  8-Ox?/-6-, 9-Dimet7~yl-(8-Thio- 
purine. 

Atercaptopurines nhen treated wit11 rnetliylamine 
yjeld methyl-aminopurines and metllyl mrrcaptan. 
The change of 2-oxy-8-methyl mercaptopnrine into 
2-oxy-8 methylarninopurine is  offered in substan-
tiation of this statement alid the preparation of 
these products is described. 

CART,0. JOIINS: Resenrcltes on Thioan~ino Acids. 
On Thiol~ippuric Acid and Pl~t12alyl-a1nr?~ot12ro-I t  then condensed mith acetoacetic ester and the 

leaction flask a polymeric form of the oxide mas 
isolated which boils a t  183' under 55 mm. pres-
sure. 

Silver oxide acts with almost explosil-e violence 
upon the bromide if 100 grams of the latter is, em- 
ployed and only traces of the oxide are obtained. 

114ercuric oxide appears to  act best of all, giving 
mainly the monomolecular form. 

C. G. DERICICand E. 11. VOT~LWEILER:The Use of 
Tr'rln~etkylene Ozide in the Grignord Reaction. 
The  Syntllesis of Norn~al Pri~lwrry 17ex?yl Alco7tol. 

The polyl~ierlc form of trimethylene oxide was 
treated with magnesium propyl bronlide in eilier 
solution. The reaction is fairly rapid, generating 
heat. Upon distillation with steam the ?/-primary 
hexyl alcohol distils and is evtlacted v i th  ether 
fro111 the aqueous layer saturated nit11 potaisium 
carbonate. 

C. 	 G. DERICEand R. W. IIESS: The  Syntkesis of 
y-Acetylvaleria~~icAcid. 

Trimethylene bromide dissolved in absolute 
methyl alcohol is treated with one molecnle of po- 
tassium cyanide. The y-bromobutyronitrile formed 
is purified by fractional distillation under dirnin- 
ished pressure. Yield of pure product 25 per cent. 

acetic Acid. 

Thiohippuric acid (111. p. 104") was prepared 
from hippuryl chloride and potassium hydrogen 
sulfide. Upon hydrolysis with warm water hydro-
gen sulfide and h i p p ~ ~ r i cacid resnlted. With 
iodine in alkaline solution i t  gives dithiohippuric 
acid-a rcaction characteristic of the thio acids. 
The anilide of hippuric acid is described. 

Similarly, phthalyl-a-aminothioacetic acid nras 
prepared from plithalylglycyl chloride and po-
tassium hydrogen sulfide. I t  crystallizes from 
benzene in plates vhich melt a t  112'. The anilide 
of phthalyl-a-aminoacetic acid is described. 

R. G. FEISBERG:Citral, and sits Deter~ninalion. 

C. 	 G. DERICK:Tlie Preparation of Trimethylene 
Oxide. 

Since the commercial product "Blizzard" offers 
a clieap source for trimethylene glycol, trimethyl- 
ene bromide was prepared in large quantities very 
cllenply from the ~ c t i o u  of 48 per cent. FIBr with 
sol)wquent saturation with gaseous HBr ;  yields 
bcttcr than 90 per cent. being obtained. Tri-
metlijleue bromide heated to  its boiling point with 
PbO gave mouoniolccular trimethylene oxide boil- 
ing a t  52.3' nnder 745 mm. pressure. From the 

resulting y-cyanopropylacetoacetic etliyl ester js 
purified hy distillation under 1 mm. pressure. 
Upon hydrolysis 11.ith 20 per cent. IICl i t  gives tile 
desired acid. 

C. 	 G. DERICEand ST. ELMO BRADY: T7~e Ioniza- 
tron Constants of Certain Xetoparafi~le Jfono- 
basic Aczd.s. 

After careful preparation and purification the 
following acids hale been measured by the con-
dnctivity with the followiug results: pyroracernic 

acid, kiZor=3.61-3 X (belorc O.005ON) ; levu-

linlc acid, kZz0=2.436 X and y-acetylvaleri- 

anie acid, 3ctZ0=2.295 X 

Tlie criterion "calculated Ao" shops these re-
sults to be accurate to one tenth of one per cent. 

11. A.  R o s a ~ o ~ F  	 On the and M. If. HARRISON: 
Decomposition o f  Tertiary Amy2 Esters. 

G. B. ~ R A N K F O R ~ ~ E Rand LILLIAN COI-IEX: Eqzizli-
bria tn the Sys fems of Mcthyl Alcohol, Ketones, 
Water mzd Inorganic Salts, Part I .  

G. E.  FRANKFORTER TEMPLE:E q z ~ ~ l i -and STERI,ING 
bvia i n  the ~Yys ten~s  of Propyl Alcohols, Water 
and Salts. 
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WII,BURTJ.XCO%ILI,E:Tlte Stabiltly of NiZroglycertn 
Xabtets. 
Of 22 diKerent lots of nitroglycerin tablets kept, 

under observation 21 to 3t; year?, those made with 
a nitroglycerin paste (20 per cent. nitroglycerin 
absorbed in 80 per eeut. sugar of milk) maintained 
their strength except the '/laogr. and xoogr. tab- 
lets. All tablets made mith an  alcoholic solution 
of nitroglycerin deteriorated. 

Deterioration rnay be due to one or both of tic0 
conditions; i. e., a finer attcynnation of the nitro- 
glycciin >>hen tablets are made from an alcoliolic 
solution, or a more deqirable isomeric form of the 
nitroglycerin as obtained in the paste form. 
Furtlier experiments will be mad(: to determine 
which faetor nlay be the more important. 

JAMES I-I. XEAL: Sonae Rca.sons for  the Variation 
C l o ~ ~ eof l11eFood and Drags Act. 
The United States Pliarmacopmia appropriates 

titles deviqed and used in the arts  snd industries 
and attache? to them special meanings and stand- 
ards ~vhich, though s ~ r f i c ~ e n tfor  pliarmareutical 
purposes, are not applicable to  the ar ts  and indus- 
tries in rz.liich the greater proportion of cheluical 
products are consumed. Only by virtue of the 
variation clause can tlicae prociucts be lavfully 
dealt in under their oltn Iiames when they comply 
with other than pharnlacopmial standards. 

The variation rla~i-e is  neressary to  permit in1- 
prorement of medicinal products in  accordance 
with progress in pharmaceutical knowledge. Im-
provements are made in these produets constantly. 
Without the existence of tlie variation clause mlch 
products coulit not be  offered under their appropri- 
a t e  titles until after  the improvements had been 
recognized hy a revised pharmaeopceia, which 
might be ten years distant. 

The continiinnce of the variation clause as  a 
part  of the food and drug lam is essential to rea- 
sonable freedom in ind~istri :~l  and pharmaceutical 
chemistry, and the demand fo r  its unconditional 
rapeal sliould be resisted. 

FRANCISD. DODGEancl ALFRED F. SHERPTDAL:The 
Con~posztion of Oil of Cassia. 
Tlie authors 11a.v~ obsrrred that  oil of cassia con- 

tains a s m d l  aniount of siibstances soluble in alka- 
line hydroxide solutions, and among these have 
identified salicylic alilehyde, coumarin, cinnamic 
acid, salicylic acid, beneoic acid, and an acid, not 
yet identified, apparently an  unsaturated one, pos- 
sibly of the acrylic series. 

ThuilpE~ sniall in amoilnt, ~nlie)lic :ildehyile and 
corimarrn nnilo~ibtedly paitieipate In the eornposite 
aloma of the oil, and i t  Is lema~liable tha t  their 
presence has not been pleviouily observed. 

H, h.LAXGRNHQN: of Duturns.Tihe Chtrnzsir?~ 1 7 ~  
II. Tlie Alliitlotdal Content of Datura Leaves. 
The study of the Ualzrrus 1ia.cing hrc,n acsignerl 

by the B ~ i i t a u  of I'lant Tndiirtly to i ts  northern 
station a t  3Indiion as a special wltlect for invcsti 
gation, the sirrlen :kt Aradison has in recent years 
laised, under tile direetion o f  C 1 .  A. Russell, the 
government expert, as many as fifteen to  tneilty 
species and varieties of Dc~t~trtrs. hiuch of tile ma- 
terial thus product3d lrns bcen assayed by the 
wrrtcr, and the results of the assays have recently 
been pnk~lished as a Bulletin (No. 199)  of the Uni- 
versity of Wisconsrn. 

The collected rcsults of all assays published by 
drffe~enf experimenters wemerl to shop that  little 
or nothing could be expected by worlcing along old 
hncs. TTcnee the eoopcratictn of Professor Leon .J. 
Cole, ~lof 'essor of espernnental breeding in the Col- 
lege of Agricaltii~e, and 111s assistant, Mr. C. M. 
Woodn-01th har been secured for a series of brecd- 
iog experiments. As a result of last ronimer's 
~ o r l r  3fessrq Colo and \Voodnrouth have germi-
uatcd the collected scedc: and are studying the le- 
sults in the greenliouce. As in pro~iniis  years, tho 
vriter  bas detcrmiue5 the allraloidal content of the 
leaves of tho plant studied by the breeders, The 
results thus obtained in greenhouse and laboratory 
will determine the selection of the seeds to be  
planted in the expelimentd garclen tlris coining 
spring. 

N. 	 R. hfr~r~,r,Pn:A PossibTe Erplwnation of the 
Itcdtlc.iion I'hcnomena Obscrbcd tn Eli~hr of 
Phosphntrs of Iron, @~t?line a?td Strye?tnine 
zr*lzc?iEzporeil to  1;ight. 
By process of clirnination t l ~ e  study of a t  least 

one of the basal problcnlr has rcsolved itself to  an 
in~estlgation of tho actlon of ferric iron in the 
Iorm of 1.iydroxitie on citric acid iinder the influ- 
ence of sunlight. T-nder tlzcse conditions the ferric 
iron is rednced to ferrous Iron, a t  least in part, and 
goes into solution; a very small amount of the iron 
appears to  be reduced t o  metallic iron, which is 
depos~tedin a very flne slate of di\rision. While 
the iron i b  reduced, the citiic acid i s  oxidized ~n 
part  mlth the formation of carbon d~owiile. The 
colorlass solution of iron salt or salts which thus re- 
sults nnder tlie absolute ~xclusion of atmospheric 
oxygen becomes colored a t  onee when exposed to  
the atmosphere, the solution turning greenish. 

&AELES I,. P A i ~ ~ o N s ,Srcrstary 


