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are three hundred others, on the shores of 
the same body of water, whose subsidence 
should be similarly investigated to make 
possible a final determinatio~l of the age of 
the culture of this region; and this is only 
one region of many where similar archeo- 
logical phenomena can be studied. The 
cry of the physical anthropologist is for 
inore material-material which is in par t  
no lo~lger obtainable. 'I'he ethnologist is 
beset by the same difficulty. There is not a 
people in the state whose institutions and 
religion have been ascertai~led with such 
exhaustivc.lless as is desirable for  purposes 
of comparisorls alone. TVe know that the 
Maidu a ~ l d  Wintun had certain ceremonies 
in  common. It now appears that other 
groups, snch as the Porno and Miwolt, also 
practised certain of these ceremonies. We 
have some idea of thc fo1.m which these 
ceremonies took among the Maidu, with 
whom they do not seem to have been 
original; but  we lacli almost all knowledge 
regarding them among other tribes-and 
this is Itnowledge which can still be secilred. 
There is no doubt that something of the 
history of the aborigines of California, in 
broad outlines, but in  the specific sense of 
the word history, will be revealed by the 
continued pursuit of the various phases of 
anthropology; but  what is needed in all 
domains of the anthropology of the region 
is inore knowledge, more information, a ~ l d  
more facts. However gratifying the re-
sults of research have so f a r  been, they 
show only more clearly the greater results 
that  are possible, and emphasize the means 
by which alone these results~ can he at-
tained, which is : more worli. 

A. I;. KROEBER 
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T r r ~thirty-seventh general meeting of 

the American Chemical Society and the 


meeting of Section (' of the American 
Association for  the Advancement o t  Sci-
ence was held a t  Chicago during Tuesday, 
CVcclnesday, 'I'hursciay ancl Friciay, Decem- 
ber 31 to January 3, in the Kent Chemical 
Laboratories of CEircago University. 

rl1 uesday monling the orga~lization of 
Section C was effected and this was fol-
lowed inimediately by the opening session 
of the ~lmericarl ('hemica1 Society and 
later by the nleetings of the sections. 

On 'J'uesday eve~ling a complimentary 
smolter was extendecl to the visiting chcm- 
ists by the Chicago section of the American 
Chemical Society zit the Shermiln 1Torlse. 
The corcliallty a ~ l d  good cheer of the occa- 
sion nrere so ir11:ch in cvide~lce that this ses- 
sion extc.ndecl n c~ll over into the new year. 

Wedncsda y a fter~loorl pcrsorlally con-
ih~cted excursions nrcrc made to the Illi-
nois Steel Corupany, the By-products 
('olte ('orpo~ation, the American Linseed 
Company and the Chicago Gas light W J I ( ~  

Colic Con~pany. 
I n  the evening the society was favored 

by an address on "An~erican Chemical 
Societies" by Prolessor R3. 1'. Bogert, 
president of the society. 

Thal.sd:ly everli~ig tlie members of the 
society bancluetcd a t  thc Auditorium An-
nex llotel. This was one of the most 
enjoyable events of the thirty-seventh gen- 
eral n~ecting. 

On E'riclay after~loon exclxrsions werp 
conducted through thc plants of tlie Stand- 
ard Oil ('oii~pany a t  T\rhiting, Indiana, 
and to the Uniori Stoclr Yards and the 
packing plant of Xxvift & Coinpany. A 
complimerltary luncheon was served for 
the visitors by Swift & Company. 

A t  the last general ~neeting, on Friday, 
the society exte~lded a vote of thanks to 
the CEiicago section and all others who 
contributed so mmxch for the success of the 
rneeting in Chicago. 
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The attendance at this meeti~lg reached 
325, almost the largest in the history of 
the society. 

'I'he following papers and addresses were 
delivered before the general sessions : 

The Application, of Physical Cl~emistry, to 
Organic Chemistry : JULIUS paper method. STIEGLITZ. 

indivi~iual are immersed in a saturated 
The IIydronilrogens and their Derivatives: boric-acid solution up to the ankle, the 

A. W. BROWNE. 	 boric-acid appears in the urine in estimable 
A 	Plea for the Broader Education of the quantity in ten minutes. The presence of 

Chemical Engineer: CLIFFORDRICHARD-traces may be demonstrated after five min- 

reaches more tha~ l  a few hu~ldredths of 
one per cent. 

A large number of pathological samples 
of uri~le were examined, their boric acid 
conte~lt being deterrnirled colorimett.ically 
by means of a modification of the turmeric 

When the feet of a notmal 

SON. 

Some Present-day Problems o f  Biological 
Chemists: R. I-I. CEIITTENDEN. 

I'lte Passage of Substances inlo the numan 

utes. Under like conditions not a trace of 
lithium passes into the system from lithium 
chloride solutions. Quite weak solutions 
and also five and ten per cent. solutions 
were tried. Chlorides of calcium and 

System by Osmosis: LOUISKAHT~ENBERG. 

American. Chemical Societies: M.  T .  BO-
GERT. 

The Non-equivalence of the Fozw Valences 
of the Carbon Alom: J .  U. NEFF. 

The Chemical Education. of the Chemical 
Engineer: W M .11. ELLIS. 

Chemistry in the Government Service: 3V. 
D. BIGELOW. 

The Interrelations of the Elements: HER-
BERT N. McCoy. 
The following papers were presented be- 

fore the different sections : 

PIIYSICAL CHEMISTRY SECTION 

Herbert N. NcCoy, Chairman 

On 1 7 ~Passage of Sz~bstances into t l~e 
Human System by Osmosis: LOUIS 
KAIILENBERG. 
The experiments began with a study of 

the treatment of cases of blood-poisoning 
by means of saturated aqueous solutions 
of boric acid. In  all cases where such so- 
lutions are applied to the thoroughly 
cleansed skin, boric acid is absorbed and 
makes its appearance in the urine. The 
percentage found in the urine rarely 

rubidium also do not pass into the system. 
The tests were made by means of the spec- 
troscope. It is a notable fact that through 
dead animal or vegetable membranes lith- 
ium chloride will pass much more rapidly 
than will boric acid. And when even a 
small fraction of a grain of lithium chlo- 
ride is taken into the mouth, the lithium 
may be demonstrated to be present in the 
urine in a very short time. When the feet 
are soaked in a solution of lithium tetra- 
borate, neither lithium nor boric acid is 
found in the urine. Thus far  all attempts 
to introduce lithinm salts into the system 
by absorption through the skin have been 
unsuccessful. On the other hand, through 
the mucous membranes lithium salts read- 
ily make their way. Through dead animal 
and vegetable membranes acids diffuse 
most rapidly. When the feet are soaked 
in a tenth normal hydrochloric or sulphuric 
acid, the urine, which, as is well known, is 
slightly acid in reaction normally, becomes 
alkaline in five minutes, also scanty as to 
amount. In  ten minutes the allcalinity is 
much more pronounced. If now the ex-
periment is stopped, the alkalinity persists 
for three to five hours longer, gradually 
disappearing. An attempt to secure the 
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same results with citric acid failed, the 
urine showing, if anything, a slight in-
crease of acidity. Even a half normal 
solution of citric acid produced the latter 
effect. When talcen internally, the acids 
mentioned acidify the urine. Thus it ap-
pears that when, for instance, sulphuric 
acid is taken in through the skin quite a 
different physiological effect is producecl 
from that found when the acid is taken 
into the digestive. tract. 

The work demonstrates clearly that liv- 
ing membranes act differently osmotically 
from dead ones, and that different living 
membranes may act very differently indeed 
toward some substances and yet much the 
same toward others. Whether a substance 
will be absorbed or not depends upon its 
specific nature and that of the membrane. 
The results of the experiments are a step 
forward toward a better understanding of 
the processes of absorption and secretion. 

O n  the Refracl ive Indices of Absolute and  

refractometer readings of aqueous aleollols 
for each per cent. of water from 0 to 30. 

I t  is shown that aqueous alcohol has a 
maximum refractive index of 1.363315 
0.000010 a t  20.7 per cent. of water, cor-
responding to the formula. 

On the Refract ive Indices o f  E ther  Alcohol 
Mixtdres :LAUNCELOTANDREWS. 
It is in general possible to determine the 

concentration of the solution of an organic 
substance in an organic solvent more rap- 
idly by an observation of the refraction 
index than by the density. This is emi- 
nently so when the observation is made by 
the Zeiss immersion refractometer, which 
is frequently possible when the solvent is 
ether, alcohol .or especially methyl alcohol. 

1Taving occasion to determine the ether 
content of the mixtures named in the title 
by wholesale, a table was constructed show- 
ing the Zeiss constants for mixtures of 
absolute ether with aqueous (91 per cent.) 
alcohol, over the range from 100 to 84 per 
cent. of ether. of Aqueous AN-~ l c o ' h o l :IJAUNCEI~OT 

DREWS. 

Absolute alcohol prepared by the use of 
calcined marble has the same density, the 
same refractive index and the same critical 
temperature of solution as that which has 
been dried by the use of metallic calcium 
or of magnesium amalgam. 

The observations of Caismer to the effect 
that the critical temperature of solution of 
absolute alcohol in kerosene is the best 
criterion of the dryness of alcohol is fully 
confirmed. 

m'as found to have the 
following constants : 

Density . . . . . . 25"/40° 0.78510 0.00002 
Zeiss immrrsion refractornelrr, 

85O.30 0.02 a t  25' H 
Index of rcfrnctioll . . . . 1.35041 0.00002 25' H 

A table is presented, showillg the re-
fractive indices by the Zeiss immersion 

This table is given in the paper, together 
with a clescription of the experimental 
work on which i t  is based. 

T h e  Latefit  I Ieat  of 'Vaporixation o f  
f i f e t l~y l  Silicate: LOUISKAHT~ENBERGand 
ROBERTKOENIG. 
Methyl silicate was prepared by treating 

silicon tetmchloride with absolute metllyl 
alcohol. The pure product was found to 
possess a latent heat of vaporization of 
46.48. Its specific heat between 23" and 
315" C. was found to be 0.5011. The liquid 
boiled at 121" C. under 750 mm. pressure. 
The latent heat of silicon tetrachloride was 
redetermined and found to be 36.1. The 
value determined by Andrews was 37.3. 
The specific heat of silicon tctrach!oride 
was found to be 0.1904 between 40" and 
25" C. This agrees well with the value 
found by Regnault. 
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Eqzcilibrium in the System Silver Nitrate 
an'd Pyriddine: Lours KAXILENBERGand 
ROBERTK. BREWER. 
The entire curve of equilibrium was de-

termined from the freezing point of pyri-
dine -48.5" to 110" C. From -65", the 
freezing point of the saturated solution to 
-24" a solid of the composition AgNO, . 
6C,H,N is in equilibrium with the solu-
tion. From -24" to +48.5" the solid in 
equilibrium with the solution is AgNO, 
3C,H,N. From t48 .5"  to +79", AgNO, 
2C,H,N is in equilibrium with the solu-
tion; and above the latter temperature 
pure AgNO, is in equilibrium with the 
solution. 

Note on  the Solubility Product: JULIUS 
STIEGLITZ. 
Arrhenius's work ( Z t .  phys. Ch . ,XXXI . ,  

197) on the solubilities of silver salts of 
the fatty acids in the presence of sodium 
salts of the same acids destroyed the last 
vestige of the theoretical foundation of the 
solubility product constant by showing 
that the solubility Cm01of the non-ionized 
salts is not a constant, but decreases with 
the increased concentration of salt solu-
tions. A decreasing molecular solubility 
C,,, and an increasing value for C'X 
C/C,,I as is found for strong electrolytes 
is consistent with a constant solubility 
product C'XC and the author shows that 
satisfactory constants are obtained for each 
of the silver salts by calculation from the 
data of Arrhenius. Such a constant, even 
if only an empirical and not a natural con-
stant, is of great practical value in work 
on solubilities. 

Two New Metkods of  Determining the Sec-
ondary Ionization Constants of Dibasic 
Acid: HERBERTN. McCoy. 
1. The concentration of the free acid in 

an aqueous solution of the normal and acid 
sodium salts of a weak dibasic acid is 

found by partition with an immiscible sol-
vent. Titration of the aqueous solution 
gives the remaining data for the calcula-
tion of the ionization constant of the sec-
ond hydrogen ion. 

2. This same constant may also be cal-
culated from the values of the equivalent 
conductances of very dilute so1utio:ns of 
the normal salt and the acid salt. The 
resalts of the two methods agree with one 
another and also with those obtained by 
other methods as well as could be expected. 

The  Preparation of Urano-uranic Oxide 
and a Standard o f  Radioactivity: GEO. 
C. ASHMANand I~ERBERTN. McCoy. 
Pure UO is obtained by igniting pure 

uranyl oxide in an electric muffle a t  650 to 
700" C. At much lower temperatures de-
composition is incomplete, at higher tem-
peratures oxygen is slowly lost. Standards 
of radioactivity consist of films of the oxide 
UO about 40 sq. cm. in area and 0.7 to 
0.9 g. in weight, deposited by a special 
process, on flat, circular plates of copper. 
Films so made having equal area, have 
identical activity. The ray activity due 
to 1sq. cm. of such a film is taken as the 
unit of radioactivity. 

T h e  Three Component System-CuO, SO,, 
H,O at 25 Degrees: J .  M. BELL and W. 
C. TABER. 
Purified copper oxide or copper hydrox-

ide was added in excess: to a solution of 
copper sulphate, and the solid and liquid 
phases analyzed for copper and sulphuric 
acid after the system had come to equilib-
rium. I n  plotting the results on a tri-
angular diagram, by joining the corre-
sponding points of the solid and liquid 
phases, it was found that the lines did not 
meet within the triangle, indicating that 
the solid phases consist of a series of solid 
solutions, and are not definite chemical 
compounds of the nature indicated by the 
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formulas, 5Cu0.2S0, .  5H20 and 4Cu0 
SO,. 4H20, which have the best status in 
the literature of the basic sulphates of 
copper. 

When sulphuric acid was added in ex-
cess to solutions of copper sulphate, the 
lines joining the corresponding points rep- 
resenting the solid and liquid phases pass 
through points representing the penta-, 
tri- and mono-hydrates of copper sulphate. 
At still greater concentrations of acid the 
anhydrous salt is the stable solid phase. 
The vapor pressure at which any two of 
these hydrates exist at 25 degrees, as found 
by Lescoeur and others, agrees well with 
the calculated vapor pressure of the solu- 
tion at  the corresponding invariant points. 

T h e  Action of Nitric and Cilric Acid Solu- 
tions u p o n  Ferric Hydroxide: F.  K. 
CAMERONand W. 0. ROBINSON. 
At 25" nitric acid dissolves a little more 

than its own equivalent of ferric oxide 
with the formation of a definite solid solu- 
tion of ferric oxide, nitric acid and water. 

From concentrations of nitric acid from 
30 to 45 per cent. N,O, the 18-hydrate of 
the normal salt exists. In  a metastable 
condition i t  exists to a concentration of 
55 per cent. N,06. The stable solid from 
concentration 45 per cent. to 55 per cent. 
N,O, is an acid salt of the formula Fe,O, . 
4N,O,. 2011,O. 

Oxalic acid dissolves niore than its own 
equivalent of iron oxide at 25" with the 
formation of a solid solution of oxalic acid, 
ferric oxide and water. 
T h e  Rate of D i fus ion  of Oxygen tfzrough 

Principles Involved in the Construction of 
College Laboratories: CHARLESBASKER-
VILLE. Reported by title. 

T h e  Heat of Ionization and the Reversible 
Potent,ial of Nickel: E. P. SCHOCH. Re-
ported by title. 

AGRICULTURAL, SANITARY AND FOOD CI-ISM-

ISTRY SECTION 

W. D. Bigelow, Chairman 

Detenniqzation of Sulphites in Food Prod- 
ucts:  EDWARDGUDEMAN. 
Paper recommends the use of steam for 

distillation of sulphurous acid. Acid soln- 
tions of food products on concentration or 
during distillation are liable to be decom- 
posed and sulphur compounds naturally 
found in the products, distilled over and 
oxidized and reported as sulphites 01- sul-
phurous acid present. Method of using 
steam prevents such concentration and de- 
composition. Results reported on fresh 
meats, gelatine and eggs. Advantages of 
method that distillate can be directly ti- 
trated with iodine solution for sulphurous 
acid, no danger of bumping or frothing of 
sol~ltions and no decompositioll of products 
due to concentration of acid solutions. 
Description of apparatus used for distilla- 

tion. 

Nntziral and Modified Starches; A n  I?ztro- 

dzhction to a Comparative S t u d y  of their 
Physical and Chemical Properties: 

Organic Liqzhids: G. B. FRANKFURTERis defined. Various methods of prepara-
and G. W. WALKER. Reported by title. tion are given, and also the more con-

T h e  Casiing of Zilzc: TV. D. BANCROFT.spicuous phenomena resulting from the 
Reported by title. "in suspension" and "drying in" proc-

CHESTER B. DURYEA. 
The author outlines an 

~vhether or not starches 
homogeneous chemically. 

effort to decide 
are essentially 

Modified starch 

Solution in a Dissolved Solid: CIZARIZS1;. esses, which are stated to differ in their 
PARSONS. Reported by title. effects on the granules because of strati-

Reversed E lec t ro l~s i s :  J. \IT. TURRENTINE,fication conditions. Opposing elements in 
Reported by title. old views involving chemical homogeneity 
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of the granules, and the new hypothesis of 
the fundamentally different components 
amylopectin and amyloses are set forth. 
Objection is made to the indirect methods 
of previous investigators. The author's 
scheme of experimentation is explained in 
detail, and general reference is made to 
results so far  had, which indicate that the 
new arnylo-pectin hypothesis is untenable. 
The investigation in detail will be pub-
lished later. 

Note on the Dyer Method for the Deter- 

The Precipitatiolz Method for the Esti-
mation, of Oils in Flaworing Extracts 
and Pharmaceutical Preparations: 
CHARLES D. HOWARD. 
The author proposes a modified precipi- 

tation method for determining oils in 
flavoring extracts and this modified €orm 
yields very accurate results. No correc-
tion for oils retained in solution is neces- 
sary, alcoholic solutions are not detrimental 
except for almond oil. A determination 
may be made in less than ten minutes. 

miwing of Plant Food in Soils: PRANKEffect of Lime an,d Gypsum. 0% the Xolu- 
T. SHUTT and A. T. CHARRON. bility of Potassium in. Peldspars: F. W .  
The authors have submitted the results MORSE and B. E. CURRY. 

of an investigation of the influence of time Lime and gypsum in contact with feld- 
of digestion and the influence of volume 
as related to the Dyer method for deter- 
mining plant food in soils. From the re- 
sults there is every reason for adherence 
to the time and volume limits as given by 
Dyer in his original account of the process. 

A Recent Alzalysis of  Water from Great 
Salt Lake: W .  C. EBAUGH and KENNETH 
WILLIAMS. 
From analyses made in this laboratory 

we know that the water of Great Salt Lake 
has varied widely in composition during 
the last twenty years, as indicated by the 
following partial results. 

Per cent, b y
Density at Weight, Total 

Year 15O C .  Sol~ds 
1885 . . . . . . . . . .  1.1225 16.716 

1903 . . . . . . . . . .  1.2206' 27.721' 

1907 . . . . . . . . . . .  1.1810 22.920 


The solids contain the following con-
stituents : 

Per cent. by
Weight of 

Sample 
Grams per

L~ter 
Chlorine . . . . . . . . . .  12.67 149.633 
Sulphate radical . . 1.53 18.069 
Sodium . . . . . . . . . . .  7.58 89.520 
Potassium . . . . . . . .  0.72 8.503 
Magnesium . . . . . . .  0.45 5.314 
Calcium . . . . . . . . .  0.04 0.508 
Total solids (direct 

determination) .. 22.92 
'Greatest density ever recorded. 

270.675 

spar increases the solubility of potassium. 
This effect has not been detected when 
ordinary clay soils are treated in a similar 
way. This difference is probably due to 
the absorbing action of the clays which 
causes the removal of potassium from solu- 
tions. 

A Study of  the Changes Taking Place ir, 
the Muscle of Chickens whem Preserved 
at Low Temperatures: M. E.  PENNING-
TON and E.  &. ST. JOHN,Food Research 
Laboratory. 
The muscular tissue of chickens kept in 

a solidly frozen condition, at 13" F., shows 
marked histological changes even after one 
month in cold storage. These changes are 
progressive and at  the end of six months 
many muscle fibers are scarcely recogniz- 
able. 

The observations have been made on 
chickens of known history and which have 
been carefully kept, and upon chickens of 
the ordinary market type. The latter havg 
been examined after storage periods of 
two and three years, as well as when stored 
for comparatively short lengths of tirne. 

Methods of  Soil Toxicology: OSWALD 
SCHREINER C. SHOREY. and EDMUND 
The presence of small amounts of toxic 
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organic bodies in soils demands metliods 
for their detection, isolation and study. 
Their presence and toxic properties are de- 
termined by physiological methods in 
which plants are employed. The isolation 
and identification must be done by chemical 
methods, employing the methods of toxi-
cology and of biological and organic chem- 
istry. The authors outlined methods of 
separating the organic matter from the 
large mass of inorganic material, and 
further separation of the pure organic 
bodv from the extraneous organic matter <, 

by "methods o i  extraction, solution, pre- 
cipitation, distillation, etc. The specific 
nlctho~s by which harlnful organic 
conlpounds have already been isolated from 
unproductive soils were given to illustrate 
the general principles involved. 

Nilrates us  Soil Eenovutors: OSWALD 
SCHKIGINEB S. REED.and IIOWAKD 
Attention is called in this paper to an 

action of nitrates in aiding the destruction 
of 2iarmf11l organic bodies which may be 
present in ~mprodnctivc soils. After 
nitrates have acted in such a soil or soil 
extract, the conditions for plant growth 
are improved, although the nitrates have 
been used up by a previous crop. Roots of 
plants possess a strong oxidizing power 
and it has been found that this power is 
greatly augmented by nitrates, so that the 
oxidizing power ~ m d e r  such conditions be- 
conles sufficiently great to destroy harmful 
organic bodies, resulting in illrproved con- 
ditions for plant growth. \Vlien known 
toxic bodies are used in the experiments, 
their destruction by the plant and nitrates 
can be shown, by chemical analysis. 

T l ~ eProleids of Coilon: IF.  C. W ~ I T E .  
This paper presents the results of the 

first of a proposed series of observations 
upon the nitrogen feeding of the cotton 
plant. During the season of 1907 analyses 
were made of pot-grown and field-gro~xrn 

plants, from sprouting to maturity, lo de- 
ternline the extent and character of the 
nitrogen cornpounds. The actual nitrogen 
content, at comparatively short intervals of 
growth, is shown and some valuable sug- 
gestions gained on which to base future 
studies of the development of the nitrogrn 
cornpounds. The investigation will be 
continued through the corning season. 

Y'he Volatilixatio~$of Certain Mineral Ele-  
ments  in A s l ~ i n g  Pln.itt J Ia t c~ ia l s :  W. W. 
XICINNEIZ,IJ. S. Department of Agricul- 
ture. 
The u s ~ ~ a l  method for determining Ihc? 

mineral matter in plants has been to 

Ihe and ash to a ""-
plete mineral analysis ; this presupposes 
that all of the mineral clen-tents in the 
plant are retained in the ash, an assump- 
tion which for a long time has been known 
to he incorrect. 

This work was undertal~en to show to 
what extent sulphur, phosphorus, chlorin 
and potash are lost by the ordinary method 
of incinerating in air, and to point out the 
possibility of faulty concl~~sions resulting 
from the attempt to establish the re1 a t']on 
of plant growth to the mineral elements 
in the soil from ash analyses which do 
not show all of a certain mineral element 
in the plant, a portion of i t  being vola- 
tilized in the process of ashing. 

This paper gives results upon sinlphur 
only, and shows the loss when aslied by the 
ordinary metliod as compared with the 
total sulphur obtained by the peroxide and 
the combustion in oxygen methods. 

Analyses are given of two samples of 
cotton seed nleal, two samples of mustard 
seed meal, lhrec samples of malt, four 
samples of barley and threc samples of 
wlicat. The loss of sulphur varies from 
89 per cent. to 97 per cent. 

2'ke Occuwence of Copper i.il.Oyslet-s: J .  
T. ~IILLARD. 
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Illness having followed eating oysters of 
a decidedly bluish green color, an analysis 
disclosed the presence of copper to the cx- 
tent of 0.212 per cent. of the dry substance 
in one instance. Other tests of fresh and 
canned oysters on the Kansas market 
showed copper to be present in every case. 
Twenty-six samples from various localities 
were secared directly from the shells, and 
copper found in every instance, the average 
amount in the dry substance being 0.059 
per cent. Copper seems, therefore, to be a 
normal constituent of oysters, and i t  is 
probable that some individuals may be 
affected by i t  when present in the larger 
amounts. 

IrzfEuence of Ferlilizers upon, t he  Composi- 
tion, of W h e a t :  HARRYSNYDER. 
Nitrogen, phosphorus, and potassium 

containing fertilizers, singly and in com- 
bination, were applied to wheat, and com- 
plete proximate analyses were made of the 
crop, and a study was made of the influ- 
ence of the nitrogenous fertilizers upon the 
amount and form of the nitrogenous matter 
in the wheat. Milling and technical tests 
were also made of the wheat, and bread- 
making tests of the flour. Over forty 
samples of wheat were included in the in- 
vestigation. The results show that an in- 
crease in nitrogen content of wheat can be 
secured by the use of nitrogenous fertil- 
izers, but that the additional nitrogen is 
not all in the form of gluten proteids, a 
portion of the nitrogen being in the form 
of amides, nitrates and allied forms. The 
influence of the fertilizers upon the com- 
mercial and bread-making value of the 
wheat is also briefly discussed. I n  gen-
eral an improvement in the quality of the 
grain was secured by the use of fertilizers. 

T h e  Detection of Formic  Acid  ia Food 
Products: A. G. WOODMANand ALBERT 
L. BURWELL. 

The authors have obtained very satis-


factory results in detecting formic acid 
used as a food preservative by means of a 
method based dn the dry distillation of 
calcium formate. 

The method used may be described 
briefly as follows: Fif ty grams of the 
sample are mixed with 20 c.c. of 20 per 
cent. phosphoric acid and distilled by 
steam. 

To the distillate is added 2 c.c. of 30 
per cent. acetic acid free from formic acid, 
and about 20 c.c. of milk of lime (100 
grams CaO per liter). The solution is 
evaporated to small bulk over a free flame 
and then on the water bath to dryness. 

The dry residue is scraped into a test-
tube provided with a cork and bent de- 
livery tube and subjected to dry distilla- 
tion. After the delivery tube has been 
allowed to drain, 3 c.c. of standard fnchsin 
aldehyde reagent is added to the distillate, 
the mixture allowed to stand exactly five 
minutes and compared with a standard 
color. 

The fnchsin-aldehyde reagent is pre-
pared by dissolving 0.2 gram rosaniline in 
10 c.c. of freshly prepared saturated sul-
phurous acid and allowing the solution to 
stand until the red color has entirely dis- 
appeared and only a light straw tint re-
mains. This is diluted with 200 c.c. of 
distilled water. 

An, Electrically Heated Polariscopic T u b s :  
B. H. SMITH. 
The tube consists of a fairly heavy inner 

tube of brass or other metal of one half 
inch inside diameter, the ends of which are 
threaded and capped as in the case of the 
usual form of polariscopic tube. An aper-
ture, equally distant from either end, is 
threaded to receive a short wide-mouthed 
tube a t  right angles, which admits the 
thermometer. The latter tube, being re-
movable, as is also the binding screw, 
allows a metallic jacket to slip over and 
protect the resistance wire. A short 
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cylindrical sleeve of this jacket fits a 
groove of the thermometer tube in such a 
manner as to prevent the possibility of any 
water getting to the windings. The wire, 
which is of german silver of 8/1,000 
diameter, is put  on in layers which are 
protected from the metallic inner tube and 
each other by asbestos paper or sheets of 
mica. 

When properly wound, the tube heats up 
uniformly, the temperature being readily 
controlled by means of a small rheostat. 

l ' l ~ e  E ' f ec t  of Temperature 0% the  Respira- 
tion, of Apples:  FREDIT. MORSE. 
The author finds the amount of CO, ex-

haled a t  10" and 20" to be respectively 
about two and four times the amount ex-
haled at  0". This follows the lams of 
reaction velocity in this respect. 

Xome Notes 09% Soil Acid i ty :  FREDW .  
MORSE and R. E. CURRY. 
The authors report the reactions taking 

place between a number of clays and some 
common salts. Also some reactions be-
tween the organic matter in soils and some 
common salts. 

T h e  Relalion between the  E ' fec ls  of Acid 

shown by repeated experiments that barley 
was not injured more than rye by the 
addition of acid. Growth in the case of 
both cereals was scarcely affected by an 
initial acidity equal to N/5,000, even 
though the nutrient solution was changed 
every few days during the three to four 
weeks of the experiments. A depression of 
about 20 per cent. occurred, however, when 
the acidity equaled AT/2,500. An increase 
in the acidity to N/1,700 and AT/1,250, 
decreased the green weight about 40 and 
60 per cent., respectively. 

The growth was not materially in-
fluenced by any degree of alkalinity which 
was insufficient to cause precipitation from 
an ordinary nutrient solution. 

2'hc Partial Szcbslitulioot of Potassium b y  
Sod ium as a Pluwt Food: R. li. ITART-
WELL, 11. J. and R.WI-TEET~ER F .  
PEMBER. 
The possibility of an indirect action of 

sodium in experiments with soil which have 
been conducted in Rhode Island and else- 
where, precludes an absolute proof of a 
direct beneficial action of sodium upon the 
growth of plants. This fact led to the grow- 
ing of wheat seedlings in solution3 and 

in Nutrient  Solutions, and of Liming : to the results which arc briefly mentioned 
BTJRTL. RARTWETJ,and F. R. PEMRER.here. When the seedlings were grown in 
Field experiments have shown that rye 

and barley, among the common cereals, are 
very differently aEected by applications of 
alkaline material. IJnder conditions re-
sulting in no benefit to rye, liming may in- 
crease the yield of barley, 100 to 200 per 
cent. Comparative water cultures2 were 
carried on principally with rye and barley 
seedlings, to see if the addition of acid to 
the nutrient solution would affect the 
barley more injuriously than the rye, as 
might be surmised frotr~ the greater sus-
ceptibility of the barley to those conditions 
which are improved by liming. I t  was 

aAnn. R P ~ .Agr. Expt. Stx., 20, 358-380 (1907).  

a nutrient solution containing an optimum 
amount of potassium there was no in-
creased growth caused by the addition of 
sodium. 'When, however, the amount of 
potassium was reduced so that a depression 
in growth of about thirty per cent. oc-
curred within a period of about three 
weeks, the substitution of an amount of 
soilium ecluivalent to the potassium which 
was withheld, caused about a ten per cent. 
greater growth than when the deficient 
amount of potassiuln, but no sodium, mas 
present. An extra amount of calcium did 
riot cause the increase which was produced 

3Ann,Rpt. Agr. Kxpt. Sta., 20, 299-357 (1907). 
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by the sodium: this fact and others indi- 
cate that the increase was not due to 
greater osmotic pressure. An addition of 
potassium or sodium increased the tran-
spiration less than the green weight. 
When supplemented by sodium, a larger 
amount of potassium was left in the solu- 
tion by the growing seedlings, showing 
that sodium was a conserver of potassium. 

A S t u d y  of the Chemistry of the Chkese  
Edible Bird's Nest "Neossin": E.  V. 
MCCOLLUM. 
"Neossin" is a glucoproteid. It gives 

Millon 's, Adamkiewicz 's, the biuret and 
xanthoproteic reactions. It contains 2 per 
cent. of sulphur, 9.69 per cent. of nitrogen 
and no phosphorus. EIausmann's method 
showed the nitrogen to be distributed as 
follows: NI-I,, 1.3 per cent.; Humus, 1.27 
per cent.; Phosphotungstic acid precipi- 
tate, 1.59 per cent.; Amino acids, 5.53 per 
cent. The substance is remarkable in that 
about one fourth of its sulphur is liberated 
as SO, when the proteid is hydrolyzed with 
3 per cent. I1:Cl. No sulphites are present 
in the nest. The gas was washed with 
CuS0, solution and gave no evidence of 
hydrogen sulphide. The mercaptan sul-
phur test is very faint. 

When boiled with 3 per cent. HC1, the 
carbohydrate group is readily split off. 
The hydrolysis solution was precipitated 
with phosphotungstic acid and the filtrate 
used for the estimation of the sugar by 
Fehling's solution. I t  showed the presence 
of 15 per cent. of sugar calculated as 
glucose in the sample. This solution gave 
an  osazone which melts a t  183"-185" C. 
and has the composition of a hexosazone. 

Arginine and histadine were identified 
in the phosphotungstic precipitate. Lysin 
appears to be absent. 

T h e  Irnportaxce o f  the Publication, of a 
General Bulletin giving the Results of 

Food and Drug W o r k  in the Unn'ted 
States: E. H.  S .  BAILEYand H. L. JACK-
SON. 

It would be a great advantage to those 
who have to do with the enforcement of 
food and drug laws if the results of an-
alyses and opinions in regard to certain 
specific articles of food upon the market 
were published monthly in some general 
bulletin. It is of course true that articles 
might be passed in some states and con-
demned in others. 

This difference might be due to the ab- 
sence of laws in one state that have been 
enacted in another. Here the tendency 
would be to induce manufacturers to raise 
the grade of goods so as to make use of a 
common label for all states. 

There might be a difference on account 
of the various methods of examination. If 
attention is called to this fact there would 
be thus an opportunity to work out better 
methods and so obtain more uniform re-
sults. 

There might also be a different judgment 
regarding what foods are injurious or 
otherwise in the separate states. Here 
again a comparison of results would lead 
to investigations such as are now being 
carried on by the Department of Agri-
culture. 

I t  is suggested that in addition to an 
official list of laboratories where food and 
drug analyses are made, there might be a 
list compiled under various headings, such 
as flavoring extracts, beverages, etc., giving 
those that are reported by municipal 
and state laboratories as being illegal, 
with a simple statement as to the reason 
why they are so considered. Although it 
probably does not come within the prov- 
ince of the federal government to issue 
such a bulletin, if i t  could be published in 
soine other way, it would be extremely 
convenient to those who are engaged in 
food and drug work. 
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Extracting Szcgar from Dried Beet  Cos-

settes: EIARRY MCCORMACK. Reported 

by title. 


Analyses o f  Grains and  their  Comparative 
V a l u e  for Peeding Purposes: JOSEPHS.  
CHAMBERLAIN.Reported by title. 

Changes talcing Place irn, Wltislcy stored in 
W o o d :  C. A. CRAMPTONand L. M. TorA-
MAN. Reported by title. 

Detectioqz of Thiclceners i n  Ice-cream: G. 
E. PATIZICK. Reported by title. 

INORGANIC CHEMISTRY SECTION 

A. W.  Brown,  Chairman. 
Bapid  	 Eleclroanalysis wi thout  Rolat ing 

Electrodes: FRANCISC. PRARY. 
The apparatus described by the author 

in the November number of the Journal 
of t he  American Chemical Society (p. 
1592) was shown in operation and its con- 
struction explained. The object of the ap- 
paratus is to provide efficient stirring of 
the electrolyte during the progress of an 
analysis without the use of an elcctrie motor 
or mechanical stirring device. The stir- 
ring effect is produced by the action of a 
magnetic field upon the solution while the 
latter is being electrolyzed. Two forms of 
the apparatus were shown, one for use with 
a wire gauze cathode and the other for a 
mercury cathode. Details of the construc- 
tion of the apparatus may be found in the 
above-mentioned publication. 

A Gas Volumeter  w i t h  Table of Calculaled 
Values  for Carbon Dioxide:  S .  W. PARR. 
An apparatus combining in one piece the 

advantages of various forms for evolving 
and measuring various gases from solids or 
liquids. The chief feature of the paper is 
intended to point out the errors existing in 
values now found in all texts of reference 
for carbon dioxide varying from 0.3 per 
cent. to  3.5 per cent. in amount. A cor-

rected value with calculated table for vari- 
ous temperatures and pressure is proposed. 

Atomic  W e i g h t  of Chlorine: WM. A. 
NOYESand H. C. P. WEBER. 
A ne.\v determination of the ratio be-

tween hydrogen and chlorine has been car- 
ried out, partly because of the very g ~ e a t  
importance of the atomic weights 01silver 
and chlorine as a l~asis for the determina- 
tion of other atomic weights, and partly 
because the work could be perforirieci with 
the use of hydrogen from the same appa- 
ratus which was used in the recent deter- 
mination of the atomic weight of 11 by one 
of us. The hydrogen was weighed ab-
sorbed in palladium. The chlorine was 
weighed in the form of potassium chloro- 
platinatc, and the hydrochloric acid was 
weighed in the first series by absorption in 
water and in the second series by absorp- 
tion in water after first condensing it to 
the solid state by means of liquid air. 'L'lic 
ratio found is 11:C1= 1:35.184. l'liis, by 
combination with the recent value for the 
atomic weight of hydrogen, deterniinctl by 
one of us, gives the atomic weight of clrld- 
rine as 35.461 and the atomic weight of 
silver as 107.88. 

An Y t t r i u m  Group Xeparalion Method: 
BENTON DAT,ES and TI. D. YOUNG. 
llhe scheme is to dissolve fractionally the 

rare earth hydroxides in solutions of am-
monium salts of organic acids. One series 
of fractions obtained by the use of cold 
saturated ammonium acetate solution witti 
material of atomic weight 108 (mostly 
yttrium, but containing also nearly all the 
rest of the members of the group) gave five 
fractions of atomic weights 128, 124, 109, 
104, 105. llhese values are round nnm-
bers obtained by the use of a modiGc at '  ion 
of Hermiann's hydrochloric acid titration 
method. A first fraction contains prac- 
tically no rare earths, for some reason un- 
known at  present to the authors. The same 
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material as acetates dissolved fractionally 
in ammonium acetate solution yielded .two 
fractions of atomic weights 125 and 106. 

Sodium Peroxide i%Certain! Quanlitalive 
Processes: 8. W. PARR. 
Fusions by means of sodium peroxide in 

a closed chamber are shown to have posi- 
tive advantages in the analysis of sub-
stances represented by the following 
groups. Sulphur and arsenic in pyrites, 
both iron and copper; sulphur in cod, 
coke, ashes, etc.; sulphur in rubber, filters 
and rubber substitutes ; halogens, sulphur, 
arsenic, etc., in organic compounds, espe- 
cidly intended to replace the cari~w meth- 
od; silicon and carbon in carborundum. 

Tlze Decomposition of Ores and Melallul-- 
gical Products b y  Means o f  Sodium 
Peroxide and Certain Metallic Szcl-
phides: J. H. WALTON,JR.,and A. 
SCHOLZ. 
By mixing certain ores with sodium 

peroxide and metallic sulphides such as 
precipitated zinc sulphide, and igniting the 
mixture, sufficient heat is liberated to com- 
pletely decompose the ore. The fusion is 
carried out in a small nickel crucible. It 
takes place quietly, the decomposition is 
rapid and the crucible is aktacked to an 
inappreciable extent only. 

The method has been used for the de- 
composition of galena, chrome iron ore, 
manganese ores, slags, clays and glazes. 
The results agree closely with those ob- 
tained when the standard methods of de- 
composition are used. 

The  Occurrence o f  Neogz in Natural Gas: 
H.  P. CADY and D. I?. MCFARLAND. 
The rare element neon has been found 

in natural gas from southeastern Kansas, 
along with helium. It is separated in pure 
condition by fractional absorption in bulbs 
filled with cocoanut charcoal and cooled 
with liquid air. 

The neon is identified by careful meas- 
urement of the lines of the spectrum and 
comparison with best published measure-
ments. All of the stronger lines have been 
identified. Besides the lines of neon fif-
teen fairly strong lines are found which 
can not be identified as belonging to any 
of the familiar gases. 

These same lines have previously been 
reported by Dewar in the spectrum of the 
gas from Bath Springs and also in lists of 
the lines shown by the more volatile gases 
from the atmosphere. It is possible that 
these may represent a new elementary gas. 

A Discussion of  Melhods in Use for Separa- 
tions in lhe Group and a Descriptio?z o f  
a New Method of  Sepwal ing lhese 
Earlhs by  Use of their Succiltales: V. 
LENHER, 

Dilzctiom of  the Strong Acids and of A m -  
monium Hydroxide: C. W. FOULKa n 8  
TI. E. SURFACE. 
The authors have prepared tables for 

sulphuric, nitric and hydrochloric acids 
and for ammonium hydroxide which give 
in addition to the usual percentage com-
position and specific gravity the volume of 
water to be mixed with one liter of the 
strong reagent to give a mixture of a 
called-for specific gravity. 

The  Character o f  the  Compound formed 
b y  the AcEdition of Ammonia to Ethyl-  
phosphoplatim Chloride (second con-
tribution) : CHARLESH. HERTYand R. 
0. E. ~ A ~ I S .  

Further efforts to prepare the cornplete- 
ly ionizable chloride described by Rosen- 
heim have proven fruitless. Slight varia- 
tions from Rosenheim's directions were 
lilcewise failures. I n  every case only that 
chloride was obtained containing one ion- 
izable chlorine atom. The constitution of 
this latter compound is in strict accord 
with Werner's coordination hypothesis. 
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T h e  Influence of Temperature o n  tlte Elec- 
trolytic Precipitation of Copper from 
Nitric Acid:  JAMESR. WITIIROW. 
I n  determining copper in presence of 

nitric acid by the older electrolytic meth- 
ods (without agitating the electrolyte) i t  
was found upon a number of occasions that 
the nearly complete deposits would disap- 
pear frorn the cathode. 

The trouble was traced to accidental 
fl~~ctuationsin the temperature. Copper 
dissolves in nitric acid rnore readily at 
elevated than at  ordinary temperature. 
Therefore, if the current strength is suffi- 
ciently low the solvent influence of rising 
temperature soon exceeds the ability of the 
current to deposit the metal. 

The rate of electrolytic precipitation 
of copper was, therefore, determined at 
a number of temperatures, using a cur-
rent of low intensity, so as to find just 
what this tcinperature effect was. Pre-
liminary to this, however, it was necessary 
to determine the rate of precipitation 
from varying arnounts of nitric acid. 
The most favorable amount of acid was 
then used in the elevated temperature ex- 
periments. 

It was found that nitric acid increasing- 
ly retards precipitation even from the 
srnallcst amounts upwards. ?'he use of 
small quantities, however, is advantageous 
because of the beneficial effect on the char- 
acter of the deposits. 

Using 0.2 per cent. (by volume) of 
nitric acid, it was found thiit increasing 
temperature accelerated the precipitation 
until 60" C. was reached. Beyond 70" C., 
however, the influence was a retarding one. 
This "turning temperature will of course 
vary with the current strength. 

Act ion  of Certain Oxidizing Ageqzts u p o n  
ITydraxine Szclpltate : F .  I?. SIIETERLY. 
Reported by title. 

l 'he Electrolytic Formation of Selenic 
Acid f rom Lead Selenate: F. C. MA-
TIIERS. Reported by title. 

l 'ke Reaction Produced b y  I lea t  u p o n  a 
Micture of Ammonizcm Clzloride and 
Potassium Bicltromate: G. B. FRANK-
FORTER,E. V. MANUEL and V. H. 
ROEIIRICII. Reported by title. 

Action of W a t e r  0% Galvanixed Iron: IV. 
El. MONFORD. Reported by title. 

l ' ke  Preparation of Silicon Il'etracltloride : 
CIIARLESR. SANGIER. Reported by title. 

Tlte Preparation and Properties of Pyro-
sulpl~ol  Clzloride a d  Cklorosulp?zonic 
Acid:  CHARLES R. SANCER. Reported 
by title. 

Recent Improvements in, Determina-
t ion of Small  Amoun t s  of Arsenic and 
An t imony :  CHARLES R. SANGER. Re- 
ported by title. 

T k e  Determinatio~z of X?nall Artzounts o f  
Fluorine: CIIARLESR. SANGER. 

Xoditcm Alz~nz: TV. R. SMITH. Reported 
by title. 

80me  ATew Componnds of I lydraxine: 5. 
IT.TURRIENTINE.Reported by title. 

Practionation of tlze Y t t r i u m  Earths:  R. 
D. HALL. Reported by title. 

l ' k e  Rare E a r t ? ~  Bromates-A ATew Metltod 
of Xeparation of tlze Y t t & u m  Earths:  
CIIARLES JAMES. Reported by title. 

A S c l ~ e m e  for tlze Xepa~a t ion  of tlte Bare 
Eartlts: CIIARLESJAMIES.Reported by 
title. 

A 8 t u d y  of Graphitic Acid:  C:. R. FRANII-
FORTIER and LILLIAN COIIEN. Reported 
by title. 

B. E. CTJRRY, 
I'ress Secretary 

( T o  he continued) 


