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WHILEnot strictly cllelnical i a  its nature there are but 
few scientific tests so intimately connected with our safety 
as the deterlnination of the flash and hurniilg points of 
miuej:al oils. This has l o ~ l g  been a matter of concern to 
oil merchants alone, but  the scientific public is now tak- 
ing an interest in the matter, which it is hoped will de- 
crease, if not do away with altogether, the vast nurnbar of 
prevental~ie lamp explosious fatalities. 

The safety of an oil is detwn~iiled by its flash point, that 
temperatfirs at  n7hicb an explosion occurs vi!leu s flame is 
ap$lied t:, the n l i s t u ~ e  of r~ir and vttl~or iiilmetiitltely above 
the s u ~ f a c e  of the oil. A flash occurs, but the oil does not 
take fire and burn continnous!j-, in the ordinary test cup, 
uatil a higher tenlperature is rsached, its bul-niny or,fi~.irlg 
point. Originally the test wfi,s applied to the oil in an 
open cup, but, this inethod ii~troclucing rnany chances of 
error, a closecl cup was finally adopted, tho flanie being 
inserted throllgh a hole in the coT:er. 100"F., formerly 
considerecl as the minilnurn si~fety point for oil, in the 
open cup corresponds to 73" F. in the closed test, and 
with the adoption of the latter, theBritish Government, 
advised by Sir Frederick Abel, lowered the ~ninimuin 
safety point required by law to this temperature ! The 
reports and papors by Sir Frederick Abel and by Nr. 
K e d ~ ~ o o d ,who 7~125associated with hiin, contain mail1 out- 
ra:Teulzs assertions, among others th:tt an oil flashing at  
a 107~ telnper;ttilrc ia Inore safe than olle flasl~ing at a high 
tem1)eratnve. Tlley argued t h t  by using ttle low-test 
oils a greater voli~me of vapor is given off and the air is 
thus clri+ea from the lamp. A metal lamp was also 
recorrin~encled as the safest on this same principle, that by 
the heating of the oil ill the lanip reservoir vapors are 
evolved from the oil, ail&the air being driven out as be-
fore, an inflammable, but no!; an explosive, n~ is tu re  is ob- 
tained, When we consider that 73" P.,adoptecl by the 
British Governi~ien t, is a temperature frecluenti y oxceecl-ed 
iii OLXY houses, tile danger of such a ruliizg is apparent. 
&IT.D. R. Steuart presented an adnljrable paper to the 
Glasgo\v and Scottish Section of the Society of Chemical 
Inclustry, eitrly litst winter, in which the fnllacies of 
Abel's position were forcibly shown. His paper mas thor- 
o ~ ~ g h l y  at  meeting and discussed by the members that 
subsequently, with the final result of an appointment of a 
committee of experts to pass upon the qilestion. Their 

report fully sustained Mr. Stellart ancl recommended R, 

higher flash point of rninirrlurrl safety than that now es-
tab1ishe~'l by law. Mr. Steuai-t's paper, presented a t  that 
time, and others of more recent date, contain many inter- 
esting facts relati5.o to the burning of oils, as, for in- 
stance, the nelation b e h e e n  flash point and heat devel-
oped in burning, the effect of the presence of heavy oils, 
of chemicals, etc., ancl of the size of the ccntainer. 

Z; lainp tuning badly d e ~  thanslops more heat usual, 
the light is red and tllc conrhustion imperfect, producing 
a disazreeable odor. Thi6 may arise from the air not be- 
ing properly reverberated ,zpinst tlle flame; or from the 
sliape of the chiiiiney allowing of back currents; or from 
the !amp being dirty, the air holes clogged, the wick 
c!anllj or dirty; tile presence of a trace of vegetable or 
t~nirnal oil iu the vessels used for filling; or from the oil 
itself, the prcsence of heavy oils or refining chemicals. 
When the oils are not honlogeneous, a light and heavy 
oil being mixed, t41e heat developed is greater than with 
eitber oil separately, this result being more pronounced 
when a poor wick is used. .i well fractionated oil is 
practically independent of the wick. The t~ea tment  of 
the oil after tlle last distillatio~l with acid and alkali, re- 
sults in iujury to it, no matter how thorough the final 
xashing. S3lpllo co~npounds of soda are often retained, 
and these decompose in the b~xlner, forming sulphuric 
acid, \vIlich chars the wick. Carefully fractionated oils 
are low or high, in flash, in proportion to the specific 
gl'avity and bctiling point. B low-flashing oil gives the 
hlgliest temperature in burning. (Contmry to Abel and 
IZ€!;lMood). 

Another feature has been brought to our attention 
lately, that of the influence of the size of the containing 
vessel upon the danger point in oijs. Tho Abel test, i t  
will be reinembered, is prescribed as a two-inch cup. A 
pnrticnlp~r sample flashed in Abel test a t  $80 F.; in 
the old goaernment open test at  135" F ,  and $red in 
the old government open test at  122" F. Although a 
slllall cup of this oil cannot supply vapor sufficient for a 
constallt flame below 122" F., a larger surface can. 
The oil nbove ~nentioned, tested in an apparatus like the 
old government open, with a screen aronnd and partly on 
top, but  nine inches in diameter, applying the flame every 
two degi-ees, ignitecl explosively a t  88" I?. and contin- 
ued to burn furiously. Applying the flame every degree 
the same ~ e s u l t  mas attai~lecl at  87" F. Transfornling 
the apparatus into a closed test, the oil ignited and 
burned at  76' P. Except, then, for small surfaces, the 
flash and burniiig ?points are the same, and the Abel flash, 
bec3onies a point of danger for oil in store, barrel or tin, 
while for oil in large vessels, tanks, etc., the danger point 
is still lower. h case is cited where a large tank of very 
high flashing oil was being pumped into, the tervlperature 
being far below the flash point in Abel cup, vapors were 
evolved, overflowing through an ilnperfectly closed manhole 
at  the top, and were igaited at  a lamp solve distance below. 
The fire ran back; an explosion resulted, blowing off the 
top of the tank, and the oil rvas burned. I t  is curious 
to note that while the British Governrtient fixes the flash 
test at  '73"17. for the public, i t  places the same at 1050F. 
for ~ t s  own governmeutal departlnents, and at  1450 F. 
for the lighthouses. 

EXTRACTIOUOF FAT FROM FEEDING CAKES. 
The extraction of fat from fodcler by means of anhy-

clrous ether, after a prc>limina~y drying, or eyen with lom- 
boiling petroleum, is known to be unsatisfactory. To 
avoid tho simultalieous extraction of coloring matters, 
resins, waxy impurities, e tc ,  Dr. L. Gebek has conducted 
experiments, using burnt gypsum mixed with the sub-
s t ~ n c eto be extracted also filtering the ethereal solution 
throng11 a gyps~ull filter. Finely powdered gypsum be-
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comblg impervious during use, a granular material was 
by polydering plaster figures, igniting >.11d pass- 

ing illrough a 2 nmz. sieve. The w b s t a ~ c e  .;vas air-dried 
a3d ordillary ether used. Anhydrous etl-ier apparently 
did not affect the results, though those xere  lo-i~erecl by 
a previous drying of the food stuff. The extracts, though 
pure, were not constant in wei,ght. Spanish earth mas 
found to yield satisfact,ory results after the'follo\\-ing pro- 
cedllre. Tllo fine powder was mised with water, si~fficient 
suiphuric acid aaded to remove the carbouates, and tho 
?vhole evapor:tted to dryness and i p i t e d .  Tlle mineral 
was then pomderecl and passed throlzgh a 2 mm. sieve. 
*4 cott,on plug is inserted in the encl of the extraction 
tube, and upon this a layer of 3-4 cnl. of Spanish enrth, 
after rnhich a mixture of the earth a i d  focltler and then 
another plug. 12-15 gramnies of the earth were used for 
5 grammes of t'ne fodder. With ordinary fodders the re- 
sults more the same whether hydrous or anhyclro~ls ether 
was employed, bu t  with foods rich in fat lower results by 
a few tenths were obtaiilecl with tlie anhydrous. A pre-
vious drying of the substance, when Spanish eartlx is used, 
gives low results, prohablj~ due to the rs tenlon of that 
portion of the fat which may have been changed by the 
action of the heat. 

SYNTHESISOF LUTEO-CHROMIUMPURPUREO-AND CHLORIDES. 
Professor Christensen, of Copenhagen, bas produced by 

direct synthesis luteo-chro-the so-called p ~ ~ r p ~ ~ r e o - a n d  
mium chlorides, @rC13 5 NE, and Cr CE, 6 NI-I,. A snlall 
quantity of violet chromium chloride, dried at  100:; * i s  
placed in a beaker and immersed in a Ereeziixg; rnixt1.1i.e of 
solid carbon dioxide ancl ether. Liquid anlilionia (NET?) 
1s slowly adcled. At this teniyerat~~re no reactioil t~1ri:s 
place, but  upon removing from the freezing mixture ancl 
warnling to -38.50, the boiiing point of ammonia, a sud-. 
den reaction sets in, convertiug the chloride into a red 
mass, consisting largely of the pi~rpureo-chloricieC Till: 
excess of NH3 is eliminated as gas. The product is 
~vashecl with colcl water am1 bydrocllloric acid, finally dis- 
solved in water and the solution clropped into concen-
trated hydrochloric, in mhicli the purpureo-chloride is 
insoluble, when the red crystals of tba pure snlt are 
thrown down. The first aqueous washings aye yel loi~ ancl 
yieid a yellos:. crystall i~e precipittzte of l~zteo-nitmte upon 
the addition of concentrated 1ri6ris acid. The rt?action 
takes place between very narrow limits -ii~imediately 
above and below the boiling point of ammonia -38.50. 

DETERMINATIONOF GERMANIUM. 
Quantitative estirnntioljs of the rare metals being ui;-

known to text-books on chemi.stry, the inebhods adopie& 
by experienced analysts have a decided instructive value. 
The following is the y3rocedure in nu analysis of the new 
mineral canfieldite as gsiven by Mr. R.L. Peofield in the 
8772.  Jour.. qf i%ience. A preliminary qualitati-i-e ermxina- 
tion was made showing the illinera1 to be essentially a 
sulpho s a l h f  germanium and silver. The silver and sul- 
phur were determined as usual. For the germanium, 2 
gramlnes are oxidized with nitric acid, a little sulphuric 
being added and the excess of nitric renlored by ev anora- 
tion to dryness. The residue is dissolred in water, whiclr 
has been rendered slightly acid, if necessary, and the sil- 
ver precipitated with aminoniuni thiocyanate, filtered and 
the filtrate containing the gerrnaninrn collected. The 
solution is evaporated to dryness in a platinum dish with- 
out danger, no acid being present to forin mith the ger-
manium a volatile compound. The excess of sulphuric 
acid is driven of£by heat, and the a11111loaium thiocyanate 
is destroyed by the nitric acid present. The resiclne is 
covered with a little strong aliimonia (NR,OhI) into 
which sulphuretted hydrogen is conducted, thus clissolv- 

*Throughout these articles temperatures be given in Centigrade un-
less otherwise stated. 

ing the germanium oxide and lcavi~lg all heavy metals, 
except those which forxi sulpl~o salts soluble in am-
inolliuili sulpbicle, unilissolved. The from this 
solution is collected in a. ylatiu:um cr-i-~cible and. ev::p-
orate& on water bath, the ~os idue  oxidized by coucen-
trated uitric, and the excess of ihe latter removed b;. a 
secoilcl evaporn,tion. The mass in the crucib'e is now 
gently ignited and sveighecl, the gerillaniurn being de- 
termined ax the oxide, C.lee3,. There is 1x0 loss of \+?;.eight 
on subsequent heating to a red heat. 

Aliother scheme by which ail of tlle dete~minations are 
made in one san~ple  is briefly as folio~xs: Solution in 
nitric; precipitation of the silrer by ineans of hydrochloric; 
precipitation of the wlphur  7%-itb barium nitrate; renloval 
of the excess of chiorine and barimn, in one operation, 
mith silver nitrate anel s u l p i ~ ~ ~ r i c  acid; removal of the sil- 
ver by means of anii~zonium thiocgnnate; and the final de- 
termination of the ger:aanium as above. 

THE JTT'ORLD'S CONGEE88 AiSTXILlhi2Y O F  THE 

BY GCO. H. JOHLSON, hC. I)., FT. L IUIB, 310. 

ONEof the gresr,tast attractions of tlie Columbian Expo- 
~ i t i o n  is outside of Dhe esp~si t ion.  In the TVorlc:l's Con-
gresses aye have an exhibit of tlie woi*iii"s intellectui-~l 
p ropess  nnd present coiidition sucii as has never be011 
:sttemi,ted before. For tile fir::t st.stemntic attempt t,o 
m:~lrcsnub a coniprehensive oxhilit of the ~ ~ o : ^ l i l ' ~  t l lo l~g i~ t  
by spoken lang~za,ge onl:; the coilgresses have !)cell very 
succcssfn!. Duriilg the -,\--iloie of t,he six ~liolltlls that tlie 
fair i s  open the &Iumo:.id Art Palace, foot of iZclanlx 
Street, Chicago, iu the p!ace of r.,sse~nblj- for ;hose :~llo are 
pl.ornijlent in any hl-anch of tiieoietiaal and practical 
iez-.-, I i~ing.  At the fair me sce t h e  iliagliificei~t \i;\.ci?:l< of 

great 11iuslel:s. At tlio Art  Paiaee x-2 see the great ril:;c;- 
tors thernsel~res. As :he croi~toj: is g ~ e a t c r  tlluu his \~-orB, 
as thonglit is greater thaii- actim, so aye tho  world's (;on-
gresscs greater t h : ~  the fair. 

It has been said that President Bonney, si!lce the first 
clay of JIay, has doue ~rothing but ope11 congresses; and 
indeed, that is cpite wl";icient t,o keep hi111 busj,  sillce 
several congresses nlcet eitch week, and each one is 
opened by 71r. Bonr!ey wit11 feiicitor~s remarks appropri- 
ate t3 the ~rtbjeet. 

Little effort, app~~re~iblp,  has been made here to shon-
the intinlate relations which exist between different iie-
l , i~r t i i~ent~of sciwlce and art. To attelld one congress 
and %lien mo'sher exhi'oits as coli-lplcte n clrange as tu pass 
fro111 Xiachinery Mall to tlie Vine Arts Building. Sinca 
the congresses are clesignetily nieetiags for specialists, i t  
is Co be eapeuted that very few onu take a promirrent part, 
iii more than oue congress. B71t :;he wisdom of such a 
colvplete separation ?>eti~~ecu clepcnilent, and cognate suh- 
jects as some of the programs shoisr, is open 'lo question. 
For example, the Congress on Higher E2c;ucation cliil. not 
consider University Extension l~acnnse the latter subject 
was considered exc!usi~ely in it,s n>,xr\.acongress. The en-
gineeririg eclncators could not attend any of the meetings 
of the civil, mechanical, ail,vaL.ini.:ziag, nletallurgicnl, or 
military engineers i.jithout leaving their o~:411 meeting, 
since all these 811d others weso in session sin~ultaneollsi~.  

Perhaps the g r ~ n ~ t e s taeetl of coiiparatioa b e t ~ ~ ~ e e n  
closely related speciniists nT:i,s shown iu the congrosses on 
esperi1nent:tl ancl rational psychology. These meetings 
were 41eld simultaneous!y iii iipposite halls of the insti-
tute, and each succeeclecl remarkably well in ignoring the 
worli of their opposite brethren. Indeed, it iilight have 
been inferred fro111 sonze of the rerrlavks that what is ex-
perimental is not rational, and what is rational will not 
bear the test of experiment. A professor in one famous 


