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high velocity are  imperfectly understood a t  
present. I f  we assume, however, tha t  the re- 
actions in the  living cell progress rapidly t o  
equilibria, and tha t  i n  the  resting cell, with 
a plasma membrane offering considerable re-
sistance to  the  passage of GO,, a condition of 
approximate chemical equilibrium prevails- 
it is clear tha t  any  disturbance of equilibrium, 
as  by  a more rapid removal of reaction-prod- 
ucts (i. e., GO,), must  be followed by a cor-
responding prompt acceleration of the reac-
tion concerned. Such a system would respond 
to variations i n  the  rate  of removal of GO,- 
i. e., t o  variations i n  permeability-in a man- 
ner which under favorable conditions might -
well be very sensitive. 

The  positive electrical variation during in- 
hibition (Gaskel1)-as well as  the  negative 
during stimulation-receives consistent expla- 
nation on the  membrane-theory if the polar- 
izing electrolyte is assumed to be carbonic 
(with possibly other) acid. F o r  fur ther  dis- 
cussion the reader is referred t o  the c o m ~ l e t e  
paper in the Amer ican  Journal  of Physiology,  
Volume 24, April, 1909, page 14. 
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THE FORTIETH GENERAL MEETING OF THE 
AMERZCdN CBEMZCAL SOCIETY 

THE fortieth general meeting of the American 
Chemical Society was held a t  the Detroit Central 
High School from Tuesday, June 29 to July 2, 
1909. About 300 chemists were present, making 
this the most largely attended summer meeting 
in the history of the society. 

On Tuesday evening the visiting chemists en-
joyed a complimentary smoker given by the De- 
troit Society of Chemists. 

On Wednesday afternoon and evening the vis- 
itors were guests of Parke, Davis Ss Co. In the 
afternoon the chemical laboratories were inspected 
and luncheon was served in the evening. This was 
followed by a moonlight ride on the river. 

On Thursday morning a special train carried 
the visitors to Ann Arbor on the invitation of the 
regents of the University of Michigan. A sub-
scription dinner was given a t  the Hotel Ponchar- 
train on Thursday evening. 

On Friday excursions were made to the follow- 

ing manufacturing establishments: Acme Lead 
and Color Works, paints, white lead by new proc- 
ess; Morgan & Wright, auto tires and mechanical 
rubber; Detroit Salt Company, rock salt mine, 
800 feet deep; Murphy Ice Company, distilled 
water, artificial ice-ozonizing plant in connec-
tion; Peoples' Ice Company, artificial ice plant; 
Packard Automobile Company; Detroit City Gas 
Company, manufacturers of illuminating gas; 
Cadillac Motor Car Company, auto manufac-
turers ; The Herpicide Company; Goebel Brewing 
Company; Hiram Walker $ Sons, distillery; 
American Electric Heater Company; EIoskins 
Manufacturing Company. pyrometers and electric 
furnaces; Sibley Quarry Company, limestone and 
sand-lime bricks; Peninsular Engraving Company, 
engravers and printers; The Clark Wireless Teleg- 
raphy Company, manufacturers of ~vireless equip- 
ment; Berry Brothers, varnish manufacturers ; 
Detroit Iron and Steel Company, blast furnace. 

The following papers were read before the gen- 
eral meeting: 

Optical and Quartz Glass; their Chemical a ~ d  
Physical Properties: H. E. HOWE. 

T l ~ eChemistry of Phosphorescing Solids: WILDER 
D. BANCROFT. 
The follo~ving papers were read before the Sec- 

tion of Chen~ical Education : 
A Place for Chemistry in the Americun College: 

ALEXANDEE~SMITII. 
Some Ideals, Home Difliculties and a Compromise 

for a First Course i n  Chemistry: S. LAWRENCE 
B~aEra\v. 

A First College Course in Chenzist?-y: ARTIIER 
JOIINHOPKINS. 

College Cl~emistry beyond the Elementary Course: 
LAWDERW. JONES. 

Laboratory Instruction i n  Industrial Chem istl-y : 
HARRYBICCORMACII. 

Teaching by the Lecture Syslem: NORXAN A. 
DUBOIS. 
The following papers were read before the vari- 

ous sections : 

BIOJBGICAI, CIIEMISTRY 

Samuel C. Prescott, chairman 
The Determination of Urea i n  Uri,le: F.  W .  GILL 

and H. S. GRINDLEY. 
This paper gave the results of a somewhat com- 

plete compara1,ive study of the Folin, the Benedict- 
Gephart and the hydrolysis-aeration methods for 
the determination of urea. The following are the 
most important conclusions : First, creatinine and 
hippuric acid are not a t  all decomposed by heat- 



ing in the autoclave wit11 llydrorl~loric acid. but 
they are partially deco~nposetl either before or 
after treatinent \\it11 hydrochloric acid in the 
autoclave by distillation with 20 C.C. of 10 per 
ccnt. sodium hydroxide solution. Second, uric 
acid is dccomposed in part by the autocla\~c trcat- 
mcnt with hydrocliloric acid and, moreover, it is 
still further decomposed into amirionia by distilln- 
tlon ~ ~ i t h  ol 10 per crnt. sodium l~ydroside 20 C.C. 

solution. Third, the hydrolysis-aerition method 
purposed by tbe writers givps practically the same 
urea ilitlogeli values a3 does the Folin method, 
but the Rrncrl~ct-Ckplrart method gives highcr 
rcqults than docs the Folin method. The average 
of tlre analjies of t~ len ty  file snmples of urine in 
triplicate by the Polin method gave a ,alne of 
10.00 grams of urea nitrogen, ~vllile t l ~ e  h;vdrolysis-
aeration method gave a value of 10.05 grams. and 
the Benedict-Cephart method gale a valne of 10 25 
gram9 of nrea nitlogen per 24 hours. The results 
of the hyclrolysis-aerhtion method expressed as 
pcrccnt:lqc of the Folin rcsulta varicd froin 99.45 
to  101 94 per cent., the average being 100.43 per 
cent. The result3 of the Bcnedict-Gephart method 
expressed ac, percentage of the Folin rec,ults varied 
f~ on1 100.98 to 103.86 pcr cent., the average being 
102 52 per cent. Fourth, the hydrolysis-aeration 
method ~cquirr ,  muclr less time and :ittention 
thxn does the Folin mctllod and i t  does not re-
quire tlte expert manipulation and training neces- 
sary to get concordant results as does the 17olin 
method. 

A+aimccl Nutrition. The Chcn?icaZ Contposition of 
t h e  SVholcsale Cuts of Beef ftoin Three Ani-
mccls: A. D. EMMETTand H. S. GRIRDU~Y. 
This paper reported the results of the slauqhter 

tests and the detailed cl~crnic~l3nal)sis of the 
rcgulation \~holesnle cuts of three steer? and one 
calf. The four animals were of different ages and 
i~ as tlms posqihIe to deterniitie I l ~ e  natnre of 
the growth of the nnimtil body at  different stages 
of its cievelopnlent. From the analytical data 
obtained i t  was possible to calculate the weigl~tn 
of the following constituents: water; insoluble, 
solnhle and total dry suhitancr; insoluble, soluble 
and total protc4n; coagulable. nou-conquluble and 
total soluble protein; nitrogenous, non-nitrogen-
ous and total organic e~ t ra r t iv r s ;  fa t ;  insoluble, 
solublc and total rnincral rnattcr ; and insolul.)le, 
solu1,le and totnl p11osplior~13-in the eleven w1iol~- 
rale cuts and the cntire carcass of each of tlre 
four different animals. 

Tlrc results clearly show that  with an increase 
in the age of the animaI there is a decrease in 
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the pei.ceirt:~ge of tlie following constit~~ents found 
in the animal body-water, soluble dry substance. 
soluble coagulable protcin, soluble non-coagulable 
protein, total soluble protein, nitrogenous and 
non nitrogenous estractlves, and solut-~lc phos- 
pl~orus, hut an inelease in the pmcentage of the 
following constituents: total dry substance, fat, 
insoluble protein and insoluble phosphorus. A 
cazeful study of tllc c1:~ta leads unniistnkably to 
the conclusion that  the cheaper cuts of meat in 
lriany instances have as high a food value as the 
more cspensi~e ones. 'rhc cheapcr cuts arc just as 
wholezorne, jus+, as nutritious, and in every way 
just as good as  the more expcrlsive cuts, except 
that the latter give greater gratification to the 
palate. The data show that there are noticeable 
similarities and differences bct\\een animals of 
dlfferent age and breed-as to the weights of the 
bone, thc visible fat, the lean meat and also as to 
tlie chemical coinposition of the edible flesh. The 
re5ults of the chemical analysis indicate well-
defined dificrences due to age and maturity, and 
nlarBed clifl'erenccs between the wltolesale cuts of 
a side of beef, and yet a noticeable siniilarity in 
the relative values of the correspo~lding wllolcvalc 
cuts from different animals. 

GRINDLEY. 
11 study of the urinary cre:~tinine of a group of 

24 Inen in apparently normal health, varying in 
age from IS to  31 years and ranging in weight 
from 61.0 to 90.1 l<ilograitts, was inade for a 
period of 220 days. varicd and mixed diet con- 
sisting of fruits, ccreals, vegetable?, soup?, meats, 
bread, milk, cocoa and sugar was supplied tlle 
nienlbers of the club. The injiest~d nitrogen varied 
from 10.0 to  15.8, the average being 13.3 grams 
per man per day. The lowe5t avcrnge individual 
rreatinine value of the 23. snbjects for the entire 
period of 220 days equaled 1.58 grams per day. 
The highest average individual creatinine value 
for the entire group for the saltie period equaled 
2.25 grams per day. The average creatinine value 
expl.essed a9 grams per 24 hours for the tventy- 
tour nren for a period of 220 days erlualea 1.88 
grams. The creatinine values in the form of tElc 
so called creatinine coefficients, that  is, as milli-
grains of creatinine per kilogram of body weight, 
arc as follows: n ~ i n i ~ n u ~ n  inaxim~~m24.4, 31.5, 
a17cmgc 28.1. 

Folin first proved the fact " tha t  the absolute 
quantity of c~eatinine eliminated in the urine on 
a meat-free diet i i  a constant quantity different 
for different individnals, but wbolly indepenclcnt 



of quantitative changes in the total amount of 
nitrogen eliminated." Tlie fact that  the amount 
of creatinine excreted in the urine by a normal 
individual is quite independent of the amount of 
protein in the food, or of the total nitrogen in 
tlre urine, has been verified by many investigators. 
On the other hand, it  seems to me that i t  is still 
a question as to whether or not the absolute quan- 
tity of creatinine eliminated even on a meat-free 
diet is a constant quantity for the same indi-
vidual. Examination of Folin's results S~IOWS 

that between the minimum and maximum creati- 
nine values for tlie same individual of a group of 
six normal men, during a period of five days, there 
are differences of 0.09 to 0.28 gram of creatinine 
per 24 hours, whicli differences amount to 6.4 to 
22.9, the average being 13.32 per cent. of the 
minimuin creatinine values. Again, for a group 
or six normal men during periods ranging from 
9 to  1G days there are differences of 0.17 to 0.45 
grain of creatinine per 24 hours, which differ-
ences amount to  15.6 to  35.5, the average being 
21.0 per cent. of the minimum creatinine values. 
BhaRer for two individuals during periods of 8 to 
26 days found differences of 0.24 and 0.87 g a i n  
of crc~tinine per day, ~vhich equals 19.8 and 26 6 
per cent. of the minimum creaiinine values. These 
variations, i t  seems to me, can not be considered 
insignificant. 

Tlie individual variations in the creatinine for 
the 24 subjects of this investigation, upon a. diet 
containing meat, during a period of 220 days 
range from 0.50 to 0.99 grams per 24 hours, 
which equals 30.1 to 73.8 per cent. of tlie mini- 
mum creatinine values. These variations are ap- 
parently caused in the luain a t  least by v~triations 
in atmospheric temperature; as a rule, other con- 
ditions being the same, tlre lower tlle temperature 
the smaller is the excretion of creatinine, and vice 
versa. Tlre author is indebted to Professor A. 1'. 
Mathews, of Chicago University, for valuable sng- 
gestions in connection with this work. 

A Aludy of the Pood Reqwireqnenls of a Group of 
Tu)enty-four Jfcn: H. S. GRINDI~EYand 11. 1%. 
MITCHELL. 
The detailed food requirements of a group of 

24 men in apparently normal health, varying bc- 
tween 18 to 31 years of age and ranging belneen 
54.0 and 80.1 kilograms in weight were accurately 
determined for a period of 220 days. A proper 
variety in diet, and, a t  the same time. a reason-
able regularity in protein, carbohydrate and fat 
intake were seaired by employing a carefully 
arranged eight-day menu. The protein actually 

consumed per individual varied from 67 to  99, the 
average for the 24 subjects being 85 grams per 
man per day. The grams of protein per lrilogram 
of body weight varied from 1.11 to 1.44, the aver- 
age for the 24 men being 1.28. 

The maximum protein value of 99 grams ob-
tained in this investigation is some~vbat below the 
so-called Voit and Atwater standards of 100 grams 
for people doing light muscular ~ o r k ,  but the 
average value of 85 grams is decidedly above any 
of the so-called minimum values of Chittenden, 
while the minimum ~ a l u e  of G i  grams mhicll is 
for a very light man weighing only 56 Bilograms 
or 123 pounds compares closely with Chittenden's 
minimum values of 63 to 67 grams for Inen weigh- 
ing upon an average 70 Bilogra~ns or 154 pounds. 

The fuel value raried per individual from 2,584 
to 3,6S6, the average for the entire group being 
3,135 calories per day. Tlie calories per kilogram 
of body weight ranged from 41 t o  54, the average 
being 47. The carbohydrates actually consumed 
varied from 315 to  441, the average being 380 
gmmns per man per day. The fat eaten varied 
from 94 to 192, the average being 131 grams per 
man per day. 

Composition. 01the Fat  of Beef A?timals on Dif-
ferent Planes of Nz~lrition (first paper) : C. 
R. MOULTONand P. F. TROWBBIDGE. 
Piftecn to twenty fat  samples from each of nine 

steers were investigated for moisture, fat and 
protein contcnt, iodine value, saponification value 
and melting point. In  the fatty tissue a high per 
cent. of fat is accompanied by a lev- per cent. of 
moisture and protein. The fat in the fatty tissue 
increases with fatness, the moisture with leanness. 
The fat per cent. in the fatty tissue increases from 
outside to inside while the moisture decreases. 
The iodine value of the fa t  increases with age, 
fatness and distance froin the inside of the body, 
while the melting point falls. 

Changes in  the Composition of the Bkeleton. of 
Beef Animals (first paper) : P. I?. TROWBRIDGE 
and F.W. WOODMAN. 
Seven steers mere selected, all of nearly the 

same age and breed. They were fed to a good fat 
condition and one was killed as  a checli (whrn 
one year old). Tlle others were put on the same 
rations (corn chop, linsrcd rneal and alfalfa), 
varying in quantity so that two of the animals 
were on submaintenance, losing one half pound 
in weight daily. Two on maintenance and two on 
supermaintenance, gaining one half pound daily. 
One of each group was slax~glltered after six 
months, the second submaintenancc after eleven 



months and the second maintenance animal after 
one year. Nine separate samples of the skeleton 
of each animal were analyzed, The results show 
that  the principal effect of poor nutrition upon 
the skeleton is tlie removal of f a t  and its replace- 
ment with water, and that this effect i s  shown 
only after the fat is practically all removed from 
all other parts of the body. The mineral matter 
is practically unaffected by a long period of poor 
nutrition, and the same is true of the organic 
matter other than fat. 

The Glycogen Corziter~t of Beef Flcsk (first paper) : 
P. F. TROWURIDGEand C. I<. PRAKCIS. 
The glycogen in the liver of beef animals is 

found as  high as 3.8 per cent.; in the lean fresh 
muscle not to exceed two thirds of one per cent. 
The older animals sliom more glycogen than do 
the younger. Enzymatic hydrolysis of the gly- 
cogen takes place rapidly and probably accounts 
for much of the discrepancy of results. At 10' C. 
or less the enzymatic liydsolysis does not take 
place. 

The Dctcrn~i~zalion of Phosphorzis in Flesh (first 
paper) : P.F. T R O W U R ~ G E .  
A comparison of the amounts of phosphorus 

found in  flesh by ignition to an  ash and by diges- 
tion with sulphuric acid shows the same results 
by both methods. Phosphorus is not lost by igni- 
tion of flesh to an ash in open crucibles. 

The following paper was reported by title: 

A 	 Review of dletkods for the Estiinatio~z of Fat  
iqa Tissues: WALDEMARKO~EI .  

AGRICULTL%AL AKD FOOD CI.IEMISTRY 

W.D. Bigelow, chairman 
W. D. B. Penniman, secretary 

Analysis of Cifrous Oils: 	E. 3%.CIIACE and 13. S. 

BAILEY. 

The principal conetitnents of oil of orange and 

oil of lemon, and their relative proportion in these 
oils, are briefly discussed. A short review of the 
present analytical methods applied to  citrous oils 
for the purpoae of detecting the more common 
adulterants is given. Owing to  the increasing 
tendency to  adulterate these oils with their own 
terpcnea, the by-products from the manufacturer 
of the terpeneless oils and terpeneless extracts, i t  
has become very important that  we have some 
method for the detection of additions of these 
terpenes to normal oils. T\'ith this object in view, 
the vacuum distillation method has been en~ployed 
and special apparatus constrlicted whereby i t  is 
possible to distill by means of the electric current 

90 per cent. of the oil. The usual typical con-
stitiients of the original oil, when compared with 
t,hose of the resiiiual 10 per cent., hale proved 
themselves va1u;tble guiclcs in the detection of 
these terpene bodies. A largc number of authentic 
samples have been analyred and w o ~ k  011 the com- 
mercial oila of the country ia now in progress. 
The exact data and results of these Later investi- 
gations will be published a t  solno future time. 

The Distillation of TVhis1;y: A. B. Ao~hrs .  
Samples from different parts of a day's run 

were taken a t  two distilleries, one in l'ennsyl-
vania, where a three-chan~hered charge still is 
used for the distillation of the beer, and one in  
Icentucky, where the t~vclve or more ehambercd 
continuous beer still is operated. Stcrnliles of the 
beer, exhausted beer, of the leeswktter and others 
representative of the different fractions of the 
distillation of the first and second distillations 
were analyzed. The results show that there is 
practically no fractionation in the distillation of 
whisky as  practised in this country. It being 
shown that the product is separated into only two 
portions, first the distillate, second tlie exhausted 
beer or leeswater in the second still. The results 
prove that with the exception of a certain per 
cent. of acids and esters practically nothing is 
eliminated in the exhausted beer or lcesxater. 
It was also evident that  certain chemical changes 
occur in the acids, esters and aldehydes during 
the distillation. 

A Volumetric jllefhod for the Deteri?rirtation of 
C'clseir~:I,. L, VANSLYKE and ALFREDW. BOS-
WORTII. 

To 20 C.C. of milk in a 200 c.c. flask, one adds 
abont 80 C.C. of water and 1c.c. of phenolpllthalein 
solution. Then n/10 caustic soda is run into the 
diluted milk until a faint but distinct pinkish 
color remains after vigorous shaking. One then 
runs from a burettc into the inistare n/10 
ISC,Ili,O,, 5 C.C. a t  a time, shaking vigorously 
after each addition. The acid is run in until the 
casein separates promptly in large sized flakes, 
leaving a clear supernatant liquid. It is best to 
have the mixture a t  a temperature of 65" t o  
75" 13. Before running in acid. Under these con- 
ditions, 30 C.C. of acid precipitates the casein in 
11105t milks. I n  some capcq, only 23 c c. may be 
rerluircd, while in some rare c a ~ e swe haw used 
3.3 to  40 C.C. A few c c. of acid in evcesr does not 
aflect results. After precipitation of casein is 
complete, the mixture is diluted to the 200 C.C. 

mark, phakcn vigoronsly ten or fifteen seconds 
and then filtered tlirough a dry filter. The filtrate 



should be clear. One takes 100 C.C. of the filtrate 
and from a burette adds n/10 NaOII until the 
neutral point is reached. The presence of phos-
phates may tend to obscure somewhat the end- 
point, but a little care enables one to get within 
a drop of the neutral point. The percentage of 
casein is calculated from the obtained results as 
follows: Divide the number of cubic centimeters 
of acid used by 2, subtract from this the number 
of cubic centimeters of alkali used to neutralize 
100 C.C. of filtrate and multiply the result by 
1.09G. By using 22 C.C. of milk, the difference 
between one half of acid and of the alkali gives 
percentage directly without multiplying by a fac- 
tor. The method gives satisfactory results when 
carried out with proper care. A determination 
can be completed in t w e l ~ ~ e  ato fifteen minutes, 
half dozen or more can be made in about forty- 
five minutes when all conveniences are a t  hand 
and the manipulations are well under control. 

The Deter?ninafiork of Nitrates in Potable TFaters 
with H i g h  Chloride Comtent: J. PEARCCNIT-
CIIELL. 

The conditions most favorable for the use of 
the "plienol-sulphonic acid neth hod" were found 
to be: care in preventing e~~aporation of sample 
to complete dryness in the water-bath, prompt 
addition of the acid, use of an excess of acid 
(1.5 C.C. a t  least), and allowance of time for the 
completion of the reaction with the acid before 
dilution. Siandards prepared according t o  Ma-
son's suggestion gave the best results. 1T7ith the 
reduction method the Cu-M couple in the presence 
of an excess of oxalic acid (0.5 g. per 100 C.C. of 
sample) was used. Reduction was complete in 
fourteen hours. The SH, is best determined by 
distillation, and nesslerization of the distillate. 
In the case of very high nitrate content the dis- 
tillate is better collected in a standard acid solu- 
tion. Fronl laboratory experiments v i th  soltltions 
of knovn concentrations, and from tho analysis 
of fifty-one samples of natural water by both 
methods, it  appeared that the reduction method 
gave the better results with lorn nitrate content. 

The procedure recornmended is to use the reduc- 
tion method for routine work; if the nitrate con- 
tent is found to exceed five parts per million to 
repeat the determination, using the " phenol-sul-
phonic acid" method and, if the chlorides exceed 
ten parts per million, standards prepared accord- 
ing to Mason's suggestion. 

The 	 Nornzal Chloride Conient of the Burface 
Ti7aters on the &'a% Fragzcisco Pminsula: J. 
PEARCEMITCITELL. 

From an area of 650 square niiles 250 sa~nples 
were collected a t  different seasons from 126 
points. High chloride content, as compared with 
eastern watcrs, and wide local variations were 
found. Actual values varied from 9 to  50 parts 
per million in unpolluted streams. Discussion of 
the general clilnatic conditions, rainfall and ocean 
minds as factors leading to high values. Consid-
eration of the topography, character of vegetation, 
exposure to ocean minds and wide local variations 
in rainfall (15-50 inches) as  factors producing 
great local variations in normal chloride values. 
Empllasis of importance of study of local condi- 
tions, deter~nination of local standards, and need 
of caution in interpretation of andysis from 
regions not investigated. 

The Belation between the Calcium and the Fat  
C O ? L ~ P ? L ~  C. andof C1.(?(21?1: I-IERSZAXS LYTIIGOE 
CL.ARP:NCEE. RIARSIT. 
This work was undertaken with the view of 

finding the maximum amount of calciunl present 
in cream beyond ahicli adulteration could be de- 
clared. The samples u ~ l  knownwere purity 
samples, the cows having been milked and the 
cream separated in the presence of an inspector 
or analyst of the hIassacliusetts State Board of 
ITealth, samples separated from milk collected by 
the inspectors, and commercial samples found 
free from sugar by the Baier S; Neumann reaction. 

The calcium was found to decrease as the fat 
increased and the figures \'ere plotted. From the 
plot the following results were taken: 

Fat CaO CaO 
Minimum bfasimom 

Per Cent Per Cent. rer Cent. 

50 0.057 0.092 
45 0.070 0.103 
40 0.082 0.117 
35 0.095 0.130 
30 0.107 0.142 
25 0.119 0.154 
20 0.132 0.168 
15 0.144 0.180 
10 0.1'56 0.192 

The Doterntination of Benzoic Acid in  Food Prod- 
ucts: EDMUSDCLARK. 
The method proposed for the determination of 

Benzoic acid consists in utilizing both ether and 
chloroform as estractive agents as follows: An 
aliquot portion of the filtrate, obtained by filter- 
ing a weighed amount of the substance which has 
Been mixed with water and made up to a definite 
volume, is acidified with HC1 and shaken out with 



three 100 C.C. portions of ether. The un~vashed 
ebhcr extract is distilled rapidly o ~ e r  steam or by 
clcctric stove to the volume of about 5 C.C. and 
the residue t=xElausted by a current of air. This 
extract is dissolved in a little alkaline water and, 
after transferring to a Squibb separator and 
acidifying wit11 hydrochloric acid, is shalien out 
with 40, 30, 20 and 10 C.C. successive portions of 
clrloroform. The chloroform extract is washed 
with 30 c.c. water and transferred to a suitable 
container t o  ml~ich is added 100 C.C. recently boiled 
water and a few drops of phenol-phthalein. 

The mixture is then titrated with N/20 MaOII, 
shaking well after each addition of alkali. Each 
cnbic centimeter of N/20 used has a benzoic acid 
value of .0061. A correction is made for blank 
chloroform water mixture. The necessity for 
using ether will not arise when chloroform will 
readily make thc extraction. 

The ail\.antages of the method are as  follows: 
First, economy in time and in recovery of sol-
vents; second, avoidance of tenacious chloroform 
emulsions; third, interfering organic acids elim- 
jnated; fourth, loss of benzoic acid reduced to a 
minimum. 

The Determiltalion of Xucrose aqzd Iiactose im 
Sweelerzed Chocolate: W. D. UIGEI~OWand 35. 
C. - ~ L ~ ~ R E c E .  

The method is proposed to obviate the difflcul- 
ties ordinarily experienced in the extraction of 
fa t  preliminary to the determination of sugar and 
in  the volume of the lcad precipitate. A norinal 
weight of the sample (26 grams per Ventslie in-
strument) i s  placed in a 100 C.C. sngar flask, 
90 C.C. of water added and the flask heated with 
occasional shaking in a natcr-bath. After the air 
in the flask is heated a stopper is inicrted. When 
tlie temperatule has reached 70 or SO0, 10 c.c. of 
basic lcad acetate is added and the flask thor-
oughly shaken and allowed to  cool. The rnixture 
is then filtered and the clear liquid polarized and 
its specific gravity taltcn. Brorn a tahlc the 
amount of sucrose is read ofF from tlre polariza- 
tion alone. I n  the prescnee of lactose tlie solu- 
tion is inverted and again polarized, tBie tirne a t  
86". 

Composition and Treatn.tewt of Lalce Yichigarz 
Water: EDWARDBARTOWand LEWIS I. HIRD-
SALL. 
A zone of pollntion bas been found to extend 

into Lake Michigan along the shore of Indiana 
and Illinois. All communities are not able to  
extend t l~cir  water intakes beyond this zone of 
pollution or to divert thrir sewage as Chicago 
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does. l~iltration must be uscd to  get a pure 
water. The averagc compo5ition of the water was 
determined and eupe~iments made to learn the 
action of various coagulcnti that  mxg be used in 
connection with mechanic,~l filtration. 

Lime, sulphate of aluminum, sulphatc of iron 
and sodililn carbonate were used either alonc or 
in combination. 

The results showed the best results ~ i t hs11l-
pliate of aluminum were obtained when 24 grains 
per gallon were used. Tno grains of lime could 
be sulrstitntecl for one grain of sulphate of alu-
minum at  a saving of $1.31 per million gallons. 
Sulpbate of iron could rcplace the sulpllate of 
aluminum a t  a further saving of $1.08 pcr mil- 
lion gallons. Special care must be talien, hom-
ever. 11-11cn llrrle or sulphate of iron is used. 

T'he fl.cut?ai?zationof Drlcd Fis7~: U. 11. S~CITII. 
Cusk and haddock are often substituted for 

cod in boneless and sllredded so-called " codfish " 
because of their low price and because the prepa- 
rations macP~ from these fish rescinble those of 
cod, making llic detection of the su1,stitution a 
matter of some dificulty. ITaBe and polloclr are 
less frequently used, primarily because the red- 
dish color of the formrr and the brownish color 
of the latter indicate the presence of these fish. 

I n  an attcnipt to differentiate chemically the 
several varieties of closcly allied salted fish the 
body oils were extracted by means of carbon-
tetrachloride from desiccated ground samples, rep- 
resenting, in thc case of cod, variations of geo-
graphical origin and nlethods of curing, and tlre 
iodin number, the refractive index, and, in some 
instances, other determinations, were made. The 
iodin nurrlbers in all cmses mere lower than tl~ose 
of the liver oils of the samc variety of fish and 
eIen greater x-ariability lcas e~idcnced. The re-
sults obtained by tlrc IIanus method on thc cod 
samples varied from 85 to 137, which wide range 
is belie~ed to be due in part to the complex corn- 
position of the natural oil and in part to the 
oxidizing influence of the salting and drying 
process; the cod substitute3 gave iodin numbers 
of from 112 to 120. 

The refractive indices of the oils from the cod 
samples varied from 1.5020 to 1.5013 a t  25", and 
those of the otlier rarieties of fish from 1.4890 
to  1.5000 a t  the same temperature. The "re-
ducing substances" of the fish, which were dc-
termined by the method of Williams, Jou~?aal of 
Chemical Society, LXXT., 649, who reported con-
side~able variation in different varieties, were 
found in but small amounts and are apparently 
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without significance. The microscopical examina- 
tion of the fiber promises little bccausc of tlie 
variation in the fiber in fish of diiferent sizcs. and 
also in different parts of the fish. 

Determination of Caffein i n  Coffee: A Comparison 
of t k e  Hilger and Fricke Method w i th  a lilodifi- 
cation of the Uolnherg Uethod:  A. L. S~I.LIVAK, 
Five grams of coffee were boiled with four 

separate portions of water; the combined filtrat,e 
treated with 5 c.c. of saturated lead acetate, fil- 
tered and mashed and the filtrate freed fro111 lead 
by ineans of hydrogen sulfide. Tbe solution \?-as 
evaporated to about 25 c.c., cooled and extracted 
in a separatory funnel successively with 50, 25, 
25, 25 C.C. of chloroform. The combined chloro- 
form extract was freed from chloroform and dis- 
solved in about 25 c . ~ .of nater 3 c . ~ .( 1 4 5  II,SQ4) 
and 20 to 25 C.C. approximately K/lO iodine solu- 
tion added. The precipitate formed immediately 
and was allowed to stand for two hours. The 
solution was then filtered and mashed with a 
dilute acidified solution of iodine (1 part N/10 
iodine to 4 of water). The precipitate after 
standing for a, few minutes was dissolved in 
sulphurous acid and water. The solution was 
heated until the iodine was driven off, allowed to 
cool and made slightly alkaline with ammonia. 
The volume should be about 25 C.C. Tlle solution 
was again extracted with chloroform, using the 
same amount as before. The chlorofornl extract 
was then evaporated in a tared dish, dried in a 
water oven and weighed. 

I t  mas found that the extraction of caffein from 
its aqueous solution by chloroform was prac-
tically complete. 

The results seem satisfactory and it  is  apparent 
that the method described is suitable for deier- 
mination of caffein in coffee. The results are 
slightly higher than those obtained by the A. 0. 

C. method. 
T J L ~Relation of the Iron Conte~zt t o  Ilze Color of 

Soils: F. K. CAMERONand W. 0. R O B ~ N S ~ N .  
A chemical examination of twenty typical red 

and yellow soils sl~ows that iron oxides are the 
inorganic coloring matter of these soils. Nan-
ganese is present in amounts too small to con-
tribute to the color. 

The causes in color variations of iron-colored 
soils is sornetimes ascribed to the presence of ilif- 
ferent hydrates of iron oxide. From tlie coinpara- 
tively small variation in soil temperature in near 
localities where tlie two tints are present i t  is 
reasoned that this view is incorrect, and that the 
iron is in much the same stat,e of hydration. 

The color is shovtn to be due to a film of oxides 
of iron and aluminum, organic inntier, silica, etc., 
surrounding tlle soil grains. Gy comparing the 
color of soils with tlie iron conlent arid mechanical 
analysis, it is p r o ~ e d  that; the thickness of the 
film causes the variations in  color, the thin film 
of tlie colored oxide causing the soil to appear 
yellow, while a. thicker film gives a red shade to 
the soil. This view was confirmed by precipitating 
ferric hydroxide upon sands of different-sized 
grains and upon quartz flour, using such amounts 
as to keep the percentage of iron constant and 
vary the tliickness of tlir film, 

Tlie following papers were reported by title: 

A Chemical S tudy  of the Interaction of Ferment- 
ing ,$Ianures and Ground Rock Phosphate: E. 
V. N c C o ~ ~ u n cand W. E. TOTTINGIXAM. 

The Estinzation of Organic Nat ler  bz Soils: G. H. 
FAILYERand W. IT. WAGGA&IAN. 

The  Relation of Moisture Content t o  the  Heat 
Conductance o f  Soils: H. E. PATTEN. 

The Element Systelr~ of Nomenclature i n  SoiE 
Cl~emis try:C. G. HOPITINS. 

The Intcrpretalion of Soil Afaulyses w i t h  Respect 
20 Phosphoric Acid: G. S. FE~IPS. 

The Potash of the  Soil: G. S. FRAPS. 
The  Oxidation o/ Organic Matter i n  the  Soil:  

G. S.F ~ a r s  and N. C. HAMNER. 
The  Consta?,ts of I'ecan Oil: G. S. FRAPS. 

The  tlydrol:/sis o f  Salicyn by the  Bneyme Eazul- 
sion: C. S. HUDSON. 
No abstracts have been received for papers read 

before the sections of Fertilizer Che~nistry, and 
the Industrial Chemists and Chemical Engineers. 
The titles follow: 

FERTILIZER CIIEMISTRY SECTION 

F. D.Carpenter: chairman 
J. E. Breckenridge, secretary 

Polasl~ Tests i n  Commercial Pertilixer: J. E. 
BRECI<ENRIDGE. 

7'he Xectsurement of Crude Rulpkuric Acid: 	'l". B. 
POBTER. 

The Corrosiuc: Action of Alkaline Tank Wate r  
upoia atz Evaporatioia and a Remedy: R. H. 
E'asrr. 

I'he Use of Wood Ashes i n  Cblnntercial Pertil- 
izers: R. EI. FASII. 

Preparatioia a ~ t d  Neutralisation of the Amnzoniunz 
Citrate Rolution: J .  8f. MCCANDLESS. 

The  Needs of Texas Soils for Fertilircrs: G. S .  
FRAPS. 

The Rn'entific Prepamtion of Phosphate SanzpTcs 
for Chemical Anrr lysis :P. D. Y o u ~ ~ n t o o n .  
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The Effect on Insoluble Phosphoric Acid when 
LiLrrbus, Corallin mad Cochineal are used i n  Pre- 
paring Solutio~a of A ~ n m o n i z ~ mCitrate: G. A. 
FARSITAM. 

I'he Availability of Certain A7itrogenou.s LUanures : 
BunT L.H A B T W E ~ .  

Bfoistzire i n  Phosphate Rock of the Pacific: CARL-
TON C. JONES. 

INDTJSTRIAL CIIE3fISTS AND CIIE3IICAL ENCINEEIIS 

A. D. Little, cllairlnan 

I3. T. B. Ilyde, secretary 


Lintitations of Use of Starch as a n  Accelerator in 
the  Pusion Method: C. R.FRAKCIS. 

The  Technical Deterniinatio?t of Caoutchouc i n  
Guayule: CIIARI.ESP. FOX. 

Laboratory Rec~gents and 0. P. Chenzieals: C ~ a n -
EKCE RIEGEL. 

Stamlard Rydrorneters: Lours A. FISCXIERand N. 
S. OSRORNE. 

The Tenzperalure IVorl; of tlte Bureau of Bland-
ards: C. \V. WAIDNER. 

On the Inflzcencc of the  Tenaperatzrre of Burning 
on ihe  Rate of Dydmtion  of lliagnesiuwa Oxide: 
EIIVARD&&IILT.E C .IAfPBEI,L. 

I'he Elcctrofitrirncter: H. P. BISHOP. 
The Present ~Ytatus  of the  Chemistry of India 

Rubber: W.  C. GEER. 
t ' ree  Li?ne i n  Port7a?zd Ccment-A illill 8 tudy :  

AKTIIURG.  8311~11. 

Inspection of Blatcrial: J .  E. ~IOORE. 
Bag-house Treatment of Blast Fzrrnaces and 

I<oastw Gases: W. C. E u ~ u ~ r r .  
Hygienic Significance of Sulphur i n  Illuininaling 

Gas: F. E. GBLJ,IGIII~:R. 
The Destructive Distillation of Coals for Illu-

minating Gas: A n  Experinteratal S tudy :  ALFRED 
IS. WHITE. 

The Determination of Fat and Soap i n  Setonye 
and ,Yefaage Eflzic~tts:  1,. P. KINRICUTT. 

Obserrcrt~ons upon the  Direct Dctcrnziiaation of 
Carbon in T'urious 8teels: G.  W .  RARGENT. 

Bctcrrniication of Bitrates in  Poiable TT'atcr: 
Rou~nlSPURR\%'>,sToK. 

l 'he Ash  o f  Coal and Jls  Relntion t o  Acttcal or 
Unit  Coc~l Values:  S .  W .  PARR and W. F. 
WIIEEI~ER. 

The Analysis of Asphall and Asphaltic Com-

pounds: R. llfnnis and
W. PARR. E R ~ I S E R ~  D. 
L. ~E.\THE,RTILAD. 

A Series of Parallel Detcvminations ~ c i t h  the  
Rlahler and Pchrr Culorinacters: S. W. PARR 
axid TV. F. WHEELER, 

Further Application of the Specific Gravity 
Method for Determining ]Fat: CHAS.H. TIEETY 
and E. J. NEWEI~L. 

Soine A7ew Emtractiues for Use i n  Determining 
1:uts: CIIAS.11. HERTP. 

Sonle Technical Applications of Titanizrm: l s a ~ o a  
LADOFF. 

The New Brady Gas Apparutzcs: WILT,IAMBEADY. 
A Nezu Oil Gas Producer: 8. R. DAVIS. 
Jfa?agancse i n  Xtee7-a note: A. AUCIIY. 
The  Analysis of Lead Arsenafe for Wa te r  Solzcble 

I?npurzties:ROGERC. GRIFFIN. 
The Bouquet of W i n e  and Beer: N. H.  CLAUSSEN. 
Tlze Iinportance of Pedigree Czcltures of Barley 

for Brewing Pnrposes: A. WILSON. 
Ths  Deco?npositio~~of Calcium Carbonate by 

S ' tea~r~:WAERENK. I~EWIS. 
The Rtrlccture of T i n  Plate as Determined 6y  i t s  

Method of illanufactzcre: Wbf. H. WAT.KERand 
WARRERIi. LEWIS. 

Paint and I'arnish Coatings as Accelerators i n  the  
Corrosion of Metals: W M .  $1. WAIXERand 
\$'ARREXI<. LEWIS. 

Conrenicnt Ill~f?ninrctor for the Yicroscopic Exam- 
inat io?~of Opaque Objects: W I K ~TASSIK. 

Copper-clad Steel-d llecent iUetallurgical Prod- 
u c t :  WIRT TASSIN. 

A Xirnplified Combustinn Crucible: P. W. 8nInr~E. 
So te  012 c~ Conve?zicnt Condenser for Exfract io~ls :  

D i\ ID Bzoohr. 
Ba~iunr  and Rnlphur in li'luorspur: 11. C:. I~ARTIN. 
C!/anidatzon of Xilrer &linerals: TIIEO.P. HOLT. 
The Preparation of Sodium Oxalate for Use i n  

S'tandnrdi%ing: JOIINT. EBKER. 

Commercial Aspects of I'eat as CL Xozcrcc of Chem- 


ical I'rodzccts : C'FI~ R T ~ F S 
A. DAVIS. 
Estimation of Pyr"idine i n  Aqveous A~nmonia:  9. 

C. J~OUGIIION. 
Stztdaes in the Soiubility o f  Portlalid Cenzmtt: 

G .  G. WIIEAT. 
The Tzoitchell Process of Glycerine Recover!/ as 


Compared w i th  the  Ordinary Aoap-kettle Sa-

poni/ication: 0. T .  JOSI~IN. 


T-acuurn Evaporation: P I I I T T ~B. Sart~1.r:~. 

The Conslcmption of the  Comnzon .4cids i n  the 


TJnited States : CHARLES E. 1 I u ~ n o ~ .  

The Dynamic Aeplosion of a Tt'ater Filter: 


CHARLESF:. RITJNROE. 
E. 17. CT'RRIE, 

Press rS'ecrr.tc~ry 
Trdnsrrlitted by C I T ~ ~ R T X ~L. PARSONS, 

S f  c ~ e t u r y  
( T o  be concluded) 


