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affarent nerves tlhas have bile double funct ion  
of (1) conLribut.ing to  the excitation o f  t he  
cells in ,the respi ra tory  center, a n d  (2)  of con-
troll ing the  movements of the muscles arising 
f r o m  this excitation. V h i l e  i t  is  undoubtedly 
t ~ e eithiat ,the r e s p i ~ a t o r y  center m a y  aot auto-
m a t i a l l y  unlder oondittions which preclude the 
effect of afferent impu1sesV.t  is o u r  opinion 
th'at i t s  n m d  activity is no t  whofly auto-
mat ic  b u t  pmtly reflex. 
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DIVISION OF AGRICULTURAL AND FOOD CHEMISTRY. 11 
The application of certain commercial dyes to 

the reductase test on milk: RIIKNIE I?. DRESSLAR 
and H, A. W ~ B .The decolorization of nlethylene 
blue by the reductases i n  milk furnishes a rapid 
approximate determination of its bacterial age. 
I n  order to make the test more convenient for  
bakers, grocers, r e ~ t a u r a n t  keepers, cooking classes 
or housewives, who might wish to test milk 
claimed to  be fresh on delivery, eighty-four dye- 
stuffs sold under trade names for household use 
were tested. By a series of eliminations, the most 
satisfactory ones were determined, eight in num-
ber. They are: "Diamond Dyes" (wool and 
silk), cardinal, garnet, orange, turkey red; "Rit" 
dyes, blue, flesh, lavender, red. The decolorization 
times. ~vhich vary for  each, but are reasonable, 
and the effect on various types of milk-whole, 
skimmer, cream, pasteurized, boiled, malted, con-
densed, evaporated, were determined.' Sugges-
tions for  the use of the test by  non-technical 
people are given. 

Data  on the thickening of condensed milk: 
ALAF LEL~~I-ITO~- 8. Mt-DGE.and COCRTLAND 

Use of frozen eggs in. ?nayo?znaise: S. K. ROB-
INSON. Comparisons between the fresh and frozen 
eggs were made on batches of rnayonnaisc. S o  
difference in the product was noticeable, imme-
diately after preparation. Both products were 
well emulsified and had good body. Tlie follo~ving 
physical tests were then applied: microscopical 
examination, freezing test, incubation, shaking 
test and effect of air and light. S o t  any of these 

6 S t e ~ ~ a r t ,Q. K.,and Pike, F. I$., AT]?.Journ. 
Physiol., 1907, xix, 328. 

tests put the frozen egg product a t  a disadvan-
tage. Lfayonnaise made from frozen eggs held 
well in a warm room for thirty days. 

Clianges in hens' eggs stored iiz tunter glass 
and in lime solzttioizs: F. C. COOK and J. B. 
W~r~solv.  Strictly fresh and conimercial eggs, 
which mere preserved in water glass (1-10, 1-13 
and 1-20) and saturated lime solutions. Separate 
jars of each r e r e  stored in  the laboratory and in 
a cellar. At  the beginning of the experiment and 
af ter  various periods samples of the eggs were 
examined physic all^, bacteriologically and chem-
ically. Best results mere obtained b y  holding 
strictly fresh eggs in rt 1-10 v7ater glass solution 
a t  cellar temperature. Clianges of considerable 
magaitude were found in water, ash and nitrogen 
contents of both whites and yolks. Bacteria were 
not found to be a factor in deterioration. Am-
monia nitrogen and acidity of f a t  pro~red to be 
the beet indices of decomposition. 

Manganese, alumi?c.iumand won ratio as  related 
to soil toxicity: R, H. CARR and P. H. BREWER. 
Xuch emphasis has been given in the past to the 
isolation of organic toxins which were thought to  
be  the cause of soil toxicity, while i n  more recent 
times the trend of investigation has been turned 
more specifically to soil acidity as  the reason for 
poor crop ~ i e l d ,  Investigations which have been 
conducted on a large variety of soils using the 
potassium th ioc~anate  method for soil acidity 
and toxicity, described by- one of the writers, indi- 
cates tha t  the cause of infertility of many soils, 
supplied with sufficient plant food, is due to the 
presente of soluble manganese compounds in  some 
cases, t o  aluminum conlpounds in other instances 
and sometimes to a co~nbinatiou of the tmo. The 
toxicity of soluble iron is  not so apparent, as i t  
i s  usually associated with a considerable quantity 
of soluble aluminum in an  acid soil. The potas- 
sium thiocyanate lnethod has been found helpful 
in this stud^, because of the color changes taking 
place when these elements are present in the soil 
in easily soluble form. I f  the soil is more acid 
than pI1 5.5 a red color of ferric thiocyanate is 
produced in the presence of soluble ferric iron 
and if this soil solution conpaining manganese is  
made slightly more basic, a green c o l o ~  will de-
velop in the liquor. The depth of the color will 
be proportional to the amount of manganese in 
the soil solution. This color begins to form when 
the soil contains about 0.008 per cent. of soluble 
manganese. The green color will be found asso-
ciated with nonproduotivc acid soils, and since it 
is  shown that  manganese does not precipitste 
as a hydroxide until a pH of about 7.9 is reached, 
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a, large nn~ount of linicstone (8  to 10 tons in 
addition to tlixt ri.iluircc1 to remore the red color) 
will 1)e rec~nirecl. Tn soiile instan:es the cost of 
this large amonnt ni:ly he prollibitive. 

T h e  effect of s e l e i ~ i v n ~  z ~ j ) o ~ %conlpounds the  
~ T O ~ O ~ J L  gernzznatiorl plants: I 7 r c ~ o ~E.arzd of 
LCVINI.The findings of Gasstnann (zs. Phgsiol-
Chrm., 1917, 100, 209) that  selenium 4s a con-
stituent of plants has led to the inquiry as to the 
effect of selenium compounrls upsn gernlination 
and grorvth. TVhite Inpine and timothy seedlings 
were used in the experiments. Concentrations of 
0.001 per cent. to 0.0001 per cent. sliolv no injnri- 
ons ebect;  in some esperilnents these concentra-
tions f a ro r  growth, Concentrations of 0.01 per 
cent. and over are cxccedingly inimical t o  ger-
inination and to growth. Thc coinpoundv nlay be 
arranged as  follor~rsi n  the order of diminishing 
toxicity: selcnious acid, selenic acid, socliunz 
selenite, sodimn selen'i'e and potnss;nnl seleno-
cpanate. This o r d e ~  agiees vell  nit11 that  ob-
tained with animal e~per iments  testing the rela- 
t h e  toxicity of these compouads. I t  is evident 
from the results obtained %hat scblenium can not 
ieplace sulfur in the nutrition of plants. 

17be deternlznat~orc of n ~ t r z c  ?~.zt.ogen ~n the 
so'l solutzon : WALTER Twox k s .  The deternlina- 
tion of nitlic nitrogen is  the b f t e  nozr of the soils 
chemist. Inasmuch as the phenoldisulfonie acid 
method is the one tha t  is the sin~plest and most 
rapid, and therefore niore generally used by soil 
chemists than any other, the author has carricd 
out soiile evperimellts on the effect of various 
flocculating and clarifying agents under carefully 
contlolled conditions by this niethod and corn-
pared the results \\ith the Devarda reduction 
method, which is the only one that  has escaped 
serious criticiqm. The lesulta obtained by dif-
f erent in~es t iga tors  ha1 o been r e r j  conflicting, 
hut  the results of the present in~es t iga t ion  indi- 
cate tha t :  (1) The use of either potash aluin or 
alumina cream (even if neutral) results i n  large 
losses of NO3; (2)  CaO if freshly ignited is  the 
most satisfactory floecylating and elalifying 
agent; ( 3 )  The D e v a ~ d a  alloy method gives ex-
cellent results on the soil solution, but is  not ap-
plicable to rapid routine ro rk .  

DIVISION O F  FERTILIZER CI-IEMIRTRY 
F. B. Carpenter, clhair.inu?t 
H. C. Moore, s e e z e t a ~ y  

Water-solztble ?~itroge?bti? ?laxed fertiliaers: 
R. 3.BRBCKCTT. 

Studles  o n  the  availabil%ty of o ~ g a n i c  ~ i i t r o -  
gcitous compounds:  C. S. R o ~ 1 r ; s o ~ .  

Rezwu: of lnetkods of determtnrng r l t t~ogen  zn 
f e ~ t ~ l t s e r . :E. W. NAGRCDER. 

Porslbilitnes i n  tibe use  and prepayatton of con-
centrated fert?lzzcrs: IT. TheW I L L ~ A ~  Ross. 
I-Taber ancl other processes for  fixing nitrogen 
and the volatilization method of preparing phos- 
phoric acid all yield materials, directly or by 
combination, of diffexent composition ancl higher 
concentration than those ordinarily used in  the 
manufacture of fertilizels. Some of these mate- 
rials, as  animoniurn phosphate, have chemical ancl 
physical properties nhich make them admirably 
suited for mixing with ordinary feltilizer mate-
rials, or for making mixed fertilizers of higher 
concentration than any now in use. Others, as 
ammonium nitmte, can not be satisfactorily used 
in present fertilizer mixtules unless means can 
be d e ~ i s e d  for  eliminating or neutralizing prop-
erties i ~ h i c h  intelfere with their use in this my. 
The norlr of the Bureau of Soils on concentrated 
fertilizers 2nd fertilizer materials Tvas therefore 
undertalcen not with a vie17 to replacing the or-
dinary fertilizer materials, nor of providing high 
cluality fertilizers which would colnlnand higher 
prices per unit, but  lather v i th  the double pur-
pose of devising means of utilizing ne-cv sources 
of feitilizer materials and of decreasing the cost 
of handling and rtransporting fertilizers by 
increasing the concentration of mixtures nhich 
require shipment to a distance. The adrantages 
and disadvantages of lev-grade fert i l~zer mix- 
tures are discussed and a rerlcw giveu of progress 
made in the preparation of concentlated fertilizer 
materials. 

Iteccr~t .in.~rstognteons O I L  t h e  ozzdatlo?a of 
sul fur  b y  n~tcro-orgnn~snzs:J. G. LIPII~N.There 
has been isolated a t  the New Jersey Agricultural 
Experiment Station a new sulfur-oxidizing organ- 
ism mhjch has been named ThtobaczlEus thzosidam. 
This organism groxs readily in purely inorganic 
media containing, aside from the usual mineral 
salts, elementary sulfur. It derives i ts  energy 
from the oxidation of sulfur and obtains i ts  ear- 
bon from carbon dioxide. It will grow readily 
in a, medium having a hydrogen-ion concentration 
of 4.0 to 5.0 and will continue to nlultiply when 
the hyclrogen ion concentration exponent is below 
1.0. The sulfur is  oxidized by this organism to 
sulflr~ic acid. The acid so procluced may be 
utilized for  a variety of purposes. Mixtures of 
mineral phosphates and sulfur, properly inocu-
lated v,ith Tl~zobac i l l~ t st7ito.z tdans, \ill1 be con-
verted into acid phosphate. Ii~oculated sulfur 
added to the soil will increase i ts  acidity to a 
point nhere certain oh jectionable fungi, like those 
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producing scnb of potatoes and scu~r" of swee: 
potatoes, may be largtly if not entirely sup-
pressed. The transformation of socliuin car-
bonate, present in excrs3i.i-e amounts in so-called 
black alkali soils, into sodinni sulfate may be 
similarly a~complished. The direct use of inocu-
lated sulfur for  the pnrpoce of supplying sulfates 
nhere these ma.; be present in inadequate 
amounts, or tlie use of the Fame material for the 
pro(lu6tion of potassium sulfate from greensand 
marl is indicated. The olin~ination of soil-infest-
ing inseets, or nematodes and of undesirable vege- 
tation inay also be accomplished by means of 
sulfur inoculated with c'ultures of ThiobactZ7us 
thioxidans. 

Trend o f  rnoder?~f er t~ l i zer  plant consiructio?~: 
PETERS. GILCHRIST. This paper will deal ~ i t h  the 
construction features of up-to-date fertilizer plants, 
including types of buildings. materials for  build- 
ing construction, equipmeiit for  plants and the 
relation of equipment to the building. Especial 
attention will be g iwn to the design of plants 
with the necessary eyuipnient for  the economical 
handling of materials, silos or storage bins for 
storing phosphate rock, air separation for ground 
rock, the development of mechanical (lens for  
making acid phosphate and economical methods 
of manipulating and bagging finished goods. 

Nodern  trend $ 7 ~  fer tilezer. plant operation: 
E. H .  ARXSTRONG. The manufacture of sulfuric 
acid as the basis of the fertilizer industry. A 
brief r6sum6 of this subject, giving developments 
froin its inception to the present time. A brief 
discussion of the present methods pursued in  
operating a modern sulfuric acid plant. ,t short 
discussion of the de~elopments in acid phosphate 
manufacture, together 4 t h  a reviem of the more 
modern methods and the trend tom7ard finer grind- 
ing, emphasizing the necessity for  close cheinical 
control. A comparison of the old and new ways 
of mixing fertilizer, showing the tendency t w a r d s  
larger mixing units and a better conception of 
the necessity for more nnethodical sampling and 
for coordination between operating and analytical 
departments to insure closer analyses. 

Modern trertd of okenzical oo)~trol  i n  the  fer- 
t ~ l i z e r  indzcstry: H. C. MOORE. Chemical control 
involves the practical application of chemical 
phenomena and laws to tbe manufacturing opera- 
tion, thereby directing or restraining influences 
as  conditions require. Chemical control is not 
chemical analyses albne, but is  the sun1 total  of 
chemical analyses, chemical knowledge and prac- 
tical experience and the correlation and applics- 

tion of rhese with the problelns at  hand. Chem-
ical control Iias pointed tlie way to re1n:irkabIe 
economy jn tlie manufacture of sulfuric acid; to  
economic progress and a greatly improved product 
in the manufacture of acid phosphate; and to 
tile cost, mechanical condition and qualit1 in the 
mznufacture of niixed fertilizers. The moilern 
trend of chemical control in the fertilizer inclus- 
t r ~is to  substitute knowing for  guessing; to 
learn the best working conditions for each type 
of plant, and the materials and niixtures i t  i s  
required to use or make; to cleteriiiine the best 
and most economical combinatious of ~naterials to  
be used in tlie manufacture of fertilizer: to deter- 
mine the best ni&hods of fo~mala t ing  and using 
the materials so selected; to determine the gen- 
eral erop needs and materials most suitable for  
supplying i t ;  to determine the convbinatiou of 
materials which must be avoided or if possible to  

'see how this may best be done; to detrrmine the 
best means of avoiding large unit losses of mate-
rials, of preventing analytical discrepancies and 
of sampling all  products to insure reliable 
analytical results. Thus chenlical control prop-
erly becomes both the governor and safety valve 
on the lvholc machinery of the fertilizer industry. 

Voder)z  trend im state fertilizer co?ltrol: AN-
DREW J. PATTEK. 

Modern trend i n  fertilizer legislat ioi~:  J .  E. 
BRECKENRIDGE. 

Modern trelzcl i ? ~  fertilizer experiwtelztatio7z: 
DR. H.  3. WHEELER. Fertilizer experiments a t  
R,othamsted on permanent meadaws, a t  Rhode 
Island on limed and unlimed soils and ~v i th  dif- 
ferent phosphates and potash salts, coupled v i th  
similar experience elsevhere, and the studies of 
lime-ma,gnesia ratios, of the different effects of 
iron, maguesia and of manganese, boron, stron-
tinm, barium, lithium and other elenlents not usu- 
ally coneidered plant foods have shown the ne-
cessity for  intensive study of the physical, chem- 
ical and biologienl conditions best adapted to each 
kind of plant. At the same time, the relation of 
soil colloids to problems of fertilization and plant 
nutrition has been especially emphasized. Future 
investigators mill study thoroughly physical and 
biological soil properties as related to fertiliza-
tion, correlating them more closely than before 
with individual plant requiren~ents qnd adapta- 
tions, 

The d6iert)zirlatioib of polaslc in nzixed fertili-
zers: F. B. CARPEXTER.A brief review of the  
methods for  the determination of potash in mixed 
fertilizers prior to the adoption of the Lindo-
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Gladding nletliorl as offiein1 by tlie A ~ s s o t i ~ t i o l i  of 
Ofiicial Agriculturnl Chemists, n-ith i~iodifications 
which h u e  been ninilc since. The offici:il niethod, 
alt11011gil pop111a1. ~ r i t h  analysts, gires lo\,; r ~ s u l t s  
aacl suggestions are x a d e  as to modifications, 
which may be used to recover all the arailable 
potnsh. I t  is recoinmencled tllat the fertilizer 
division take rip the illatter :u~d -rrork out :in nccu-

rate iiietliod, rrhieh will be acceptable Qo tlie As- 
sociation of Official Agricultural Chemists. 

sor,ic soz!i,crs of e rmr  in the dctrrniiirutiolbi of 
i?lsolzzblc p7~ospltoric acid ill acid piiosp?~c!tc noti 
fertilizers: W.  R. AUSTIN. 

Seine sozirces of i?e t h e  d e t e r ~ i t i n a t i o ~ ~  error of 
total  phospltoi.ic cleid ila acid plzospi~ate r;tid f ey -

tilizevs: CT. E. i i r s ~ ~ ~ x .  
A qztali2ntiz'e sclic?ne for ille dc lcc l io ,~  of cyatl-

antide aird yelate6 c ~ , ~ z p o u i ~ d s :(1. I I .  E n c i ~ a x - i s .  
Qaaatitative methods for the iletermination of, 
cyanamide and i ts  transforinntion proitnets are 
on13 of value when preceded by a reliable' ciualita- 
t i re  examination. A clualit~ttire scheme is pre-
sentecl, ~liodelcd atiter the oidinary s~helncs of 
ir'orgnnic anxlysis, ~vhereby tea  forms of nitrogen 
which are comn~ercially related to cyanamide may 
be detected. I'1oxisioi1 is ~ n a d e  for the inter-
ference of the more inorganiceo~~~l r ion  radiiles. 
The ten forius included in the schen~e :Ire as  fol- 
1oa.s: (1) Bnmonia and its salts; ( 2 )  Cyana-
mide; ( 3 )  Hydrocyanic acid and i t s  salts;  (4) 
Dicyancliainide ; (5) Guaniclinc an(l its salt3 ; ( 6 )  
Qnnn>lnrea and its salts; ( 7 )  Nitric acid and i ts  
sa l t s ;  ( S j  Tlliocyanie acid anrl i ts  salts; (9) 
Thiourea; (10) ITrea. Comments relating t,o the 
behavior of sever:tl other less conilnon nitrogenous 
fonns  are also maile. 

Y11c i~~ tpor . tn i~ce  of correct nxetlrods o f  applytjtg 
jc~).tili;cr: Ti'. J. PRANIIE,17anlty 1lletho:ls of 
a l~plying fertilizer i n  the seed ro~vin dil.eet eon-
tact  \rittr lllc seed frequently causes ~ i s i b l e  dam- 
age to ?lie crops, for ~vhich the gro-rver often seeks 
to  recover compens:ttion from tlie fertilizer m:?na- 
factnrers. There i s  probably also a grcat dcal of 
inrisible darnage caused by improper ~nctilod of 
a p p l ~ i n g  fertilizer. The effect of the relatiw 
position o f  seecl :~nd  fertilizer OIL the effici6.d~:-
of the Iaitter, as ileveloped ill extensile iesearches 
conducted during the past three or four years, is 
discnrsed. 

Fcrtilizalio?i zli relatio?z to plant conlposition: 
H. A. SOYES. was of differentStention made 
niethoils of testing the fertilizer ler1uire:nents of' 
soils. A study of these inetl~ods showed that  the 
users of fertilizers ineasure results, nlluost en-
tirely, on tho inc7reascs in the market~ahle portioils 

of tbc clop grown. There are many reports of 
jnc~ensed crops resulting fi~oin fertilization but 
rery Iittle information of thc character and com-
]~nsi,tionof tl:c plants. Inclustrjcs rrIlic11 nlann- 
i'neture food-stubs from gi-nins and f~.i i i ts  find 
the cont1.01 of their finidled products difficult, due 
to  i?r~,tiae?zse vnricriio?zs ,in the  compositloa of tlle 
g r n i i ~ s  aiid fnri ts  zchich serve as  ?heir Tav; ?na-
t o i n l s .  Dntn was presented showing that large 
~ : ~ r i a t i o n sexist in the composition of two eco-
nomic plants. A plea was made for  n study of 
the optiii~um analyses for each economic a g r i e ~ ~ l -  
tural  crop. Such a ~ t u d y  vonld cause fertilizer 
results to be judged in  terms of variations toward 
or m a y  from the optinlu~n analyses. As a result 
of :: long series of iilrestigations of one crop 
under . field conditions the follorring hypothesis 
was evolved. JfT7ien the  oliti?itztnz eom,position for 
niiy t w o  parts o f  n p7ant i s  worked out it toill be 
possible l o  determine I6ozv t o  fertGize tlze soi,l bzg 
stzldyiltg the  ,)atio that exists between the  albalysb 
o f  the d i f f e ren t  poitiorzs of the  pla7~t. 

Ilepluce?ne,zt o f  p7nibt food adsor.bed b y  the  
Ilgdi.oge7s of ferric oxide a w l  alztrrbi;~a: A. L. 
I'LENXER,L. and K. E.A. LICI-ITENTVALKER 

C;ORDOX. The hydrogels of ferric oxide and 

alumina were u l l o ~ ~ ~ e d  
to suffer their maximum ad-

sorption of salts. When this equilibrium had been 

rencliecl the gels xere subjected to  successive 

~vashings with distilled xvatcr, and when 50 cc. of 

the filtrate failed to  give more than a very slight 

test for the adsorbed salt, the gel mas subjected 

to ri-ashings xvith various a,cid, base and salt solu- 

tions, and tlie resulting filtrates analyzed for the  

respective salts. Analysis of the gel was made a t  

each chsxnge of the leaching solution. 


Ca~ tplants use salts adsorberl b y  soit cbt~oicts: 
R. C. WILE^ ;rnd X, E. GORDON. Experimental 

work xyas stnrted in  order to'fiild if plants were 

able to use salts ivhieh had been adsorbed by soil 

colloids. The soil colloicls were artificially pre-

pared, and after t,hey had suffered a maxiinun! 

adsorption of the various salts used in plant 

~lutri t ion ~rorlr, t,lie plants wcre allowed to  root 

and grow in the colloids. After a certain peridd 

of gro\\+t11 the plants were analyzed for the quao- 

fitS of different elements vc-11ieh the plants had 

been able to take np froin the colloids. 


Utilimtiolb of waste products for organic nitro-
gen:  E. H .  AR~ISTROEG.The comparative abun-
dance of ~liaterials carrying organic nitrogen iu 
:ir:riltible foym which were to  be had in the early 
stages of the fertilizer industry; the gradua:l 
withdra~val of those from the fertilizer material8 
llhnrket to the feed market; the use of par t  min- 



ern1 mnn~oni:ttcs :inil :>art orgaz~ic n m ~ ~ ~ o n i a t c s  to 
offjet 'illis si~ortagc; the necessity of conserving 
a)! '~.:~ste material: c n r ~ , ~ i l l gorgnnic n i t~ogen  and 
of developing metl~oiis to render. a~a i l ab l e  the 
nii.rogen in such inert nlzterials as leather, hail., 
et?!; a descriptjon of the mdnuf:lcture of leather 
I:I~.:I!, its undesir:ibilit;\- and a conlpnrison of the 
F.--. ancl refrr.tationA . C L O ~ W L I I I  Anieriea:~ pi$odncxts; :I 

of the general uiirlersta~~cling that :he nitrogen in 

Pzir t l~cr  c7ala o n  t h e  ~lzea.sure.rnent of the 
e f e c l i e e  volntzlity of 91lotor f ue l s :  R o n c n ~ E. 
W~ssow2nd DINIEI, P.B A ~ K A I ~ D ,This papel 4th. 
is an  exzension of the nork presented a t  the Roeh- 
ester Section xhcre some new lllethods of detei-
mining the effective volatility mere described and 
the reenlts on thrce typical fuels presenied in  
some detail. This r ~ o t k  bas been extended to 
inore than a dozen fuels in this laboratolq anti 

tIw inert nzaterials c.a:1 no! be niaiie soluble ~ ~ i t 1 1 -  tliiq, conibined ~ v i t l ~  data obtained in other labora- 
ouf loss of a~nn~onin ,  mil tlira reference to :I high 
c i .~ J L Y J  product which can be used in an7 quantiry; 

2 discussion of garbage tanknge 2nd other vaste. 

. DIVISION OF P'ETROLEULt CflEMISTRT 

T. G, Debridge, chairiilni; 
W. A. ~ r u s c ,sccb?etcc:lj 

, T h c  %upor presszr3.c of  solutions of  beizzol, 
l ~ c ~ c ~ i i c  cyc lohezn~ ie i11 ab-a?id lub~Sca t i i ig ,  gas  
so).berct and vegetable  o i k ,  ?oi.tlt moleezilar we igh t  
ciato: %BERT 3.WILSOX3niI ZIDG-ARD P. ,?V~LDE, 
A knowledge of ille vapor pressure of volatile 
aalvents, sue11 as  benzol and hennne, clissolved in  
v1;.ious types of re ln i ive l~~iion-volatile oils, is of 
~onlmercial importance in  n consicler:lble nunlber 
q: , applications. ' Of tllese the t l i i ~ ~  im-nlost 
port:tnt are (a)  the' cillution of crank-case oils 
with fuels in inter11:ii. conlbustion eigines;  (6) 
tilo conlpletc ,removal of j.ol?tilg solvents from, 
oit i  and fa ts '  ohlninerl by the ' '~o1v~nt '  cxt?:lction 
processes; and ( c )  tiie recovery of so l~en t s  < b y  
~2rubbing with cold :tbsorbeilt oils, as  in bsnzol 
recovery froin coal gas. It was the object of the 
t o r i  desdribecl. in  this pnper to itlake 1,osuible 
sirch geileralizatio~~s and approximate c:llculations 
for thc three general types of volati!o hyilrocar-
isons-padfin, n,zpthe~:e, and n'romatic--dissol\~ed 
Irr ;lost ordinary t-ipzi of oil:. Xo1cc:ll:ir 
mi~ights r e r e  cleterinineci on all of the oil-, used, 
2nd the amount of vapor pressure lo$vering for 
differeyt combinations viis comparetl 155th 'the 
theoretical as  predictid b y  Raoult's last. It ap-
pear; th'at the aluount of lowe~ing proi1,t~ceil by  
different types of conlbinatiol~s is fairly clcfinitely 
predictable and t l k t  the  results for  any com-
bii&tion met with ill p r a c p e  can be cnlculatcil 
i ~ i t h , ' ~ u i t esatisfae.tory ac'curacy for any ordinary 
te~ipera ture  if the vapor pressure of tho pure 
volatiio constituent is  accurately knomn, together 
~ 4 t h  *,he molec~lar  rreigh'c m d  +ype of hydro-
qarbons present i n  t.he oil. Xolecular weight data. 
ihcluded i n  the article is also of interest i n  being 
the first published d a t a  on  s fairly 77-ide range of 
the higher mineral oil fractions, the results ha^-
ing been obtained by ~ne%suringthe freezing point 
lowering in benzoi. 

tories, nlaires it possible to draw certain general- 
izations as to the erfect of the shape of the dis- 
tillation curve on tlle effective volatility of the 
fuel in so f a r  as i t  affects the conlpleteness of 
~apor iza t ion  and proper distribution in the mani- 
folci. I n  the light of these ii~vestigations, the 
~ ~ r i t e r u  a thebelie\e that  siugle specification foi  
85 per cent. point should leplace all the present 
liulitations a t  50. 90 and 96 per cent., and, sin& 
larly, that the effective start ing volatility enit 
best be ineasured as  a routine proposition by a 
specification a t  the %.per cent. point +ather than 
a t  the 5 per cent. or initial point. 

So??te appl icat ions  of eapor p18essure q~1easure- 
7ne1lf9 : I I A ~ ~ L D8. DAVIS. A11 i inpro~ed differen- 
tial-pressure apparatus for  measuring vapor 
pressure is described. Tile apparatus can be suc- 
cessfully applied to  the control of light oil recov- 
ery plants, Actual clata from plant tests arc 
given. I t  has been suggested that oils could be 
standardizeel. for efficiency i n  gas absorption b~ 
preparing solutions containing the same concen-
tration of benzelie and measuring their vapor ten- 
sions. Experiments on seven representative ab-
solbent oils have shonn no appreciable clifferenccs 
between thein in this respect, and practical varia- 
tions in thcir efficiencies innst be attributed to  
other factors rather than to  their ability to  lomcr 
the rapor tensions of dissolved benzeno. Some 
applications of vapor pressure n~easurcments in 
gasoline recovery are discussed. 

A rapid t e s t  for t h e  decolor.lzi1ig cljiciarloy of 
fu l ler 's  ear th :  LEONW. PARSONS and LBOXARD 
R. CHURCHILL. The paper covers the develop-' 
rneilt of a rapid test for detern~inillg the lelatire 
efficiencies of various samples of fuller 's  earth 
for decolorizing purposes. This test n a s  desired 
to  avoid the necessity for  resorting t o  tedious 
filtration processes in the laboratory to  deterniine 
the quality of the clay, and it serves t v o  pur-
poses: first, to compare the decolorizing power of 
various c l a p  nsed in esperinlental investigation?; 
and second, *to serve as  a rapid control test for 
plant operation. A survey of the properties of 
fuller's earth rh i ch  would parallel its polver to 



decololize oils is given and the derelopulellt of 
several different tests is indicated. The most sat- 
isfartory test, however, is  based on the reaction 
between fuller's earth and pinene. Fuller 's earth 
reacts vig;orously n i th  pinelie to form polymerized 
products with the development of a very large 
<tmount of heat. The amount of telzlperature rise 
i s  used as a nleasnre of the efficiency of the clays 
and data is  given t o  show the relation between 
this pinene efficiency and the decolorizing power 
of such clays. h discussion of the mechanism 
of the reaction, the n~atei-ials used and the appli- 
cation bf the test for laboratory and plant use 
is indicated. 

Cfect of ce?tarn pl~ystcol a~zd clzentical propcr- 
ttee of e)raulsifyin,q aye& 021 the stability of oil-
icater e~)zulsio?ts: L ~ o s  W. P a ~ s o h - s  and BRIAN 
AXEAD. This paper embodies further studies on 
Nnjol-Fater emulsions and a conlparison of these 
systems and colnmercial mineral oil emulsions. 
The technique of investigating these emulsions, 
making use of nlicrophotographic apparatus and 
the ultra-micloseope, is  given. A study has been 
made of the follor~~ln:, facators of extreine im-
portance in connection with the stability of emnul- 
sions: Physical chalnctrristics of emulsifying 
agenta; effect of opposing emulsifying agents in  
the same systeni; action of oil soluble colloids on 
the emulsifg Ing agents ; and similarity between 
behavior of soaps and of finely d i ~ i d c d  solids. 
The importance of I elative wetting of the differ- 
ent phases by rhe emulsifying agent i s  empha- 
sized and i t  has been found that several common 
emulsifying agents give abnormal results with 
regard to type of emolsions produced. This 
latter &serxation 1ia.c important bearing on the 
~nerhanism of the behaxior of soaps and finely 
divided solids :IS emulsifgillg agents. Certain 
parallelisms have been observed between the be- 
havior of the einnlsifyinp agents used for Sujol -  
water systen~sand those p~esent  in conlmcrcial 
oil emulsions. 

Bt tgz~~ee x p e r ~ i , ~ e i , tultt7b 7~lgil, sulfur fuels: 
CARL 0. J o ~ i s s .  These experiments were con. 
dnctecl by Professor George Winchester, formerly 
in charge of the Engine Research Laboratory of 
the Standard Oil Company of New Jersey. A 
Hvicl type of Diesel engine ("Thermoil") was 
used. Secerxl fuels rr-ere tested to ascertain the 
effect of both free and organic snlfur. The run9 
were continued for 384 hours. The fuels included 
high sulfur i\lexican crude and gas oil, and mix- 
tures of these with a polynler oil containing about 
19 per cent. of combined sulfur, or 10 per cent. 

of sulfur in the mixed fuel. The running time 
for these fuels was 180 hours. The compression 
in the engine reached 500 pounds. h run af 204 
hours duration was made with kerosene contain- 
ing 0.85 per eent. of free sulfur in solution. Fre-
quent examinations of the dismantled engine dis- 
closecl no evidences of corrosion, nor was the 
copper tubing affected appreciably. Trouble a a s  
encountered by the excessive formation of ca~bon  
which deposited on the exhaust valve and clogged 
the spray holes .to the cylinders. 

Gasoline saved on, gouernmenf trucks due lo 
adjustzlzg the carburetors by gas analysis: G. W. 
JONES 0. ~'IHLDNER. adjust-and A. Carburetor 
ments by exhaust gas analysis on 15 trucks, vary-
ing from 254 t o  7% tons capacity, showed that 
all but one were too richly adjusted for maximum 
power and econo:ny. The adjustments made gave 
an increase of over 20 per cent. i n  mileage for 
the first nlanth after testing and 16 per cent. 
increase for the second month. The GO2 indj 
eator used for making the adjustments vhile the 
trucks were operat.ed was found to be practieaf 
nncl easily operated by the laymen inexperienced 
in  the handling of chemical apparatus. An an-
alysis of the cxhaust gas under the conditionv 
which the truck is operated gives an a b s o h b  
indication d the carburetor adjustment and re-
lnoves all guess-~~ork.  By adjustment for  maxi- 
nium poxt-er and economy i s  meant the l e a n e ~ t  
adjustment without reduction of power. 

Some factors aiffecting the accuracy of Saybott 
vzscostty qneaszc~ement and their control: P. E. 
KI~OPSTEGand W. H. STANNARD.Without a 
suitable form of automatic temperature oontrol, 
it is  impossible t o  secure experimental conditions 
which conform to A. S. T. TvI, specifications, 
namely, that "the bath shall be  held constant 
within 0 25" P.(0.14O C) a t  such a temperature 
as will maintain the desired tempera~ture i n  the 
standard oil tube." A t  any rate, the require-
ments can not be met with the form of bath 
described in the spmifications. I n  this paper, 
the development i s  described of an  electric heat- 
ing and regulating d e ~ i c e  which a t  a temperaturp 
of 2 1 2 O  F. (100" C.) will hold the bath tempera- 
ture constant within 0.1" F. ( . 0 5 O  6.) through-
out an  entire day's run without attention, Con-
ditions within the oil tube are also considered, 
and it is shown that when the A. S, T. lif. method 
of stirring is follo~vrd, even with the bath tem 
perature very constant a t  2 1 2 O  I"., variations of 
0.5" F. are observable on a 8u f i c i en t l~~sensitiw 
stirring tlirrmnomete~. A method of stirring is 
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then described by means of which it vFas found 
possible to hold the temperature of the sample 
under test constant to O . O l o  F. over a period of 
many minutes. Tabulated data show the Saybolt 
readings at  different temperatures, for samples 
tested under "standard" ccmditions, and with the 
new apparatus. 

Cracking of urtsafurated hydrocarbons by heat 
to give saturated laydrocarbons: RALPHH. XCKEE 
,tnd R a ~ r r rT. GOODWIN. The real liquid fuel 
reserve of America is in its oil shale deposits. 
I n  s study of oil shale me have found that dis- 
tillation in vacuum gives an intermediate product 
which on heating gives ovcr into petroleum. A 
~ t u d y  of this intermediate from various oil shales 
shows it: always to be highly unsaturated (dis-
3olved by 66" Be sulfuric), sonletimes 100 per 
r-nt. uns:itilrntt~rl. Tf  this waxy intermediate is 

t i ~ . i ti l l y t l  : t t  1111l.il1l1t.1.i~. pressure, there is ob-; ~ t  
tained a petraleu~n containing 48 per cent. sat-
urated hydrocarbons. Redistillation brings about 
additional cracking with a further increase of 
the percentage of saturated liydrocarbons. Ordi-
narily we expect the cracking of hydrocarbons to 
proceed with increase of unsaturated constituents 
but here we have the reverse, the unsaturated con- 
stituents decreased 48 per cent. on the first dis- 
tillation and still more on redistillation. 

T78e refcni~tg of gasoline and kerosene by hypo- 
chlorite soltclions: A. 3%. DUNSTAN and 13. T. 
BROOKS. The present paper is a description of 
the process developed and perfected by A. E. 
Dunstan and his associates in the Anglo-Persim 
Oil Company. It is the first succ6ssful industrial 
tltilization of hypochlorite solution for refining of 
petroleum oils. Gasoline and kerosene may be 
refined in this way with treating lasses of less 
than one half of one per cent. &Ialodorous com- 
pounds, including sulfur derivatives, are removed. 
The treated oil is free from chlorine, is free from 
, u l ~ ~ t : ~ r ~ c v ~  il~relop acidity, sub-whir11 gummy 
,t.~nreu or. tliirolnr:~tic~lls on standing, and it elim-
inates obnoxious waste products, such as acid tar, 
eliminates acid recovery and the process can be 
carried out in tho usual form of treating appara- 
tus. The nerv method, therefore, is cleaner and 
easier to operate, gives a much better refined 
product, and the refining costs are markedly low- 
er, particularly when the losses incidental to ~ u l -  
Puric acid refining are inoluded in the comparison. 
The process is particularly adapted to light dis- 
tillates from high sulfur crudes and the savings 
are greatcst in the case of cracked gasolines. 

methods of refining light petrolouln distillates 
are discussed. The general methods involved arc 
(a)  physical and ( b )  chemical. The physical 
method of refining involving the use of various 
:tdsorbent earths, though giving good results, ean 
not compote colnmercially with the chemical metli- 
ods of refining. The chief chemical method in 
use to-day is the sulfuric acid method of refiniug, 
and i t  is the use of various n~odifications of this 
method upon which the authors lay the greatest 
stress. Applying various modifications of this 
method with regard to subsequent treatlnent as 
well as concentration and amounts of reagents, 
the authors hare successfully refined cracked dis-
tillates from the following raw materials and 
have produced ~vater ~vhite gasoline of sweet odor, 
as well as a product which will pass the corrosion 
and cloctor test: (a)  California gas oil, (b) Mid- 
continent fuel oil, (c) XiMiacontinent gas oil, ( d )  
Nexican gas oil, ( e )  Texas fuel oil. The ranr 
oils were cracked 011 a calnlnercial scale in  tlle 
gas-liquid phase. The authors describe in detail 
the methods used with full discussion of the 
theories involved, especial stress being laid upon 
the treatment of hydrocarbons containing sulfur 
compounds. The effect of the sulfuric acid treat- 
ment upon the unsaturate per cent, is also dis-
cussed. I t  is concluded that following t.he meth- 
ods and principles laid down by the authors, all 
types of cracked hydrocarbons, regardless of the 
type of ram oil used to produce them, can be 
successfully treated to produce water-white 
products of s~veet odor. 

Fractional distillation of various petroleu~ns 
under reduced pressure with new type receiver: 
JACQUEC. MORRELL and GUSTAV EGLOFF. A nev 
type of receiver for fractional distillation under 
reduced pressure is described. The general pl-in- 
ciples and elelnents of the receiver are as fol-
lox~~s:The receiver is made up of two graduated 
chambers, the whole being arranged so that i t  
can be properly mounted. These chambers are 
oonnected by n stop-cock. The arrangement is 
such that one fraction may be dralvn off froin the 
lo~rer chamber, while the next fraction is being 
distilled in the upper chamber. The rate of dis-
tillation is always wider perfect control. With 
regard to the fractional distillation of petroleums 
under reduced pressure, fol lovk~g a general dis- 
cussion of the theory and experimental method, 
comparative distillation of tho follox~ing crude 
oils, under atmospheric distillation and vacuum 
distillation, are shown: Iientucky crude, Arkansas 

Ee$ning of cracked hydrocarbon oils : JACQUEcrude, Colorado crude, Ohio crude, California 
a. MORRELLand GUSTAT EGLOFB. The various crude, Texas crude and Mexican crude. A dis-
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of ofP L I S S ~ O ~ ~  ihc results from tile v i e j ~ ~ ~ ~ i ~ t  u p  typical B~ilcricai~ei-ubc o(T.9 (Second pnpr:) : 
saturct'e COnlellt, percentage of paraffh and is. 
eosity of lubricating stock for both types of dia- 
tillotioii follovis the experiinel:tal results. 

Sulfa-acid bodies in Z~b~i ,cat ingoils: G. L. 
OLIFJNSIS. Wlien lubricating oils are over-
treated or yrematurelj- neutralized in tlic agitator, 
sonnc sulfo.:~vid con!ponl~il. froill the 8ludg.e are 
re-incorporated in the oil. The breaking of the 
resultant en~ulsion or blowing of the oil to bright- 
ness causes sanle of these compoi~nds to go into 
perfect ~olution in the oil. The Oonradson Demul- 
sibility ancl Tacuum C,olnpany st,eam tests then 
cause these bodies to precipitate a s  n soapy layer 
belo~~rthe oil, thus constituting qualitative tests 
for snch in:~t~rial.  Eridence indicates thnt a 
foamy layer differs froni a l~omogeneous layer 
only in concentration. I t  is indicated that this 
layer is caused bp salts of inorganic acids, etc. 
The significance of the presence of such nlaterial 
and the usef~~slness of thc Conradsoll tcvt for its 
recognition are discussed. 

Calcjilations o f  $asll poili.t,r: KDTVAILD 
CECILE. BOORDand HAROLD 5. BL\xna;lr. 

SYNPOSIUM OX "LUBRICATIOX KROM TIIE CHCN-
ISTS ' VII\VPOIXT' ' 

Lrlbrica~lt axd aspl~altic hydrocar~bons i n  petr'o-
leum: C. F. I l a n c ~ v .  The aork of this paper is 

a emtinuntion and espansiol~ of the l)relimi~lary 
notice presenter1 at  the Ro~.Iicstcr nlet:ting, in 
which it mas stated that an investigation had 
been begun to ascertain the composition of the 
part of petroleum that can not be distilled rvithout 
decomposition. This nork is nox- xell advanced 
and a large nnnlber of hydrocarbons have been 
identified in typical West Tirginia, Pennsylvania, 
Mecca, Texas and Baliu oils. The more solnble 

lubricant hydrocarbons, a t  least those of lower 
molecular weight, collect for the greater part in  
the D series (more soluble) and the heavier as-
phalts in  the EI series (less soluble). The two 

series differ widely in viscosity and in lubricant 
quality, Tested on a fractional machine, the D's 
are superior in wearing quality to the H's. The 

highest viscosity is shown by the Xfecca D NO. 8, 
the last one of tlie series, C78H138, ,5461seconds, 
in an  Ostwald tube, water stalsdard 0.25 S. a t  
38 C., 100° F., 2780 Saybolt. This paper also 
gives tiables of viscosity, iodine numbers, showing 
ufisaturatcd hydrocarbons and values by the 
fornlolite reaction sho~ring internal cyclic unsat-
uration. 

Viscosity teqnperature curves of fractions of 

IF. W. LAKEand E. NT.BEAN. 
Lo= s;?ced-i~igi?1;rcastcie f~~ic i io~a zciti~ Jtests 

7ilings3ul.y ~,lmrilii:e:TI-. E'. Pax.zcr13;~and Xos-
ILU E ~ E A ~ ~ E L Z .  discu~siol~is ~ ~ C C I Iof data an 
frictional coefiicients o13t:tined ~vitlla 1rTi1lgsb:lry 
oil-testing maclline in irhicll speed was niain-
tainecl a t  7.4 feet per n~inuie ancl pressure vas 
varied orer the ronge of 2,000-,!,000 pomlds per 
scinare inch. A numl~er of mineral oils and sev-
eral eo~npouli(led Irtbricants >I-ere studied. 

A graphicctl study of jozolial lzrbricatioit: 
E.A. 8.HO~I~ARTII.This study is based on ?Y. J. 
FIarrison's paper, "The Ii~clroclyaamic theorj- of 
lubrication. " The oil pressules and friction are 
represented qunrttit&titively by simple dia.granls 
shon-ing tlie effects of varying the speed, oil vis-
eosit.y, eccentricity and clearance. A. few exarc-
ples are giren sho~ving the practical application 
of this stucly to the case of a journal surrounrled 
by tlie be:lriag. 

The  qi~ecl~a?~i.snz o f  partial lubrication: R. E, 
WILSON. This subject is presented from the 
standpoint of the author's recently published 
papers on the subject., anil some additional ma-
terial is brought f o r ~ ~ a r d .  

note*^ o,t the cksmical co?i~positio~bof nbh!frab 
lubrieati~lgoils: A. D c s ~ o snad THOLE. 

T7te origin of petroleu?~~-oi.i@~t?~, aitd?nig~a.t io?~ 
acrzrlnulatio~a of oil and gas: R. E. SOMERS. The 
inorganic theories of origin, such as thak of 
Nendeleef, are geologically impossible for large 
nmoullts of oil and gas. The organic theorieq 
better account for the commercial pools. Ef fe~ ts  
of geologic alteratiolt continue beyond the fimt 
formation of oil and gas and, according to  
White's laws, lighter fractions are added xith 
increasing pressure ancl longer time. The geolog- 
ically older oils are lighter i11 weight and the 
younger are heavier. Oil passcxs from the source 
bed sliales into the reservoirs because of eom-
pacting of the shales, and perhaps because of a 
differential capillarity. Aceumnlation into pools 
starts uhen the reservoirs are loose and un-
cemented, and is then due principally to diffe:-
ences in specific gravity hctn~een oil, gas an3 
water. It continues as the reservoirs becomc 
cemented, but gravitation is either assisted by 
other influences, sue21 n~ gas pressure, or else re-
placed by capillarity. 

Phs lwol~able wtother. szibstn?~ce of petrolei~rir: 
XEI~HARDTTHIESSES. 


