
Thomas, of Oxford, and J. Brough, of the University 
of illanchester, left England on June 2-1 to join the 
English, Norwegian and Swedish Geological Expedi- 
tion to S p i t ~ b e ~ g e n .  They expect to be away until 
towards the end of September. The exprdition plans 
to collect remains of primitive vertebrate animals in 
the TTijde Bay area, froni which little or nothing has 
hitherto been collected. 

TEE School of Xedicine of the Johns I-Iopkins Uni- 
versity and the Johns Hopkins Hospital ~vi l l  receive 
more than $1,000,000 by the will of the late Victor 
MOI-a~vetz,a New York attorney. 

APPLLCATIOKSm u ~ t  be on file with the U. S. Civil 
Service Commlsion at  Washington, D. C., on July 31 
for  the positions of meteorologist, a t  a salary of $3,800 
a year; of associate nleteorologist, a t  $3,200 a year, 
and of assistant; meteorologist, a t  $2,600 a gear. To 
become eligible, applicants must qualify in  one or more 
of the follo~ving optional branches: eligibles are par- 
ticularly desired who qualify in both Option 2 and 
Option 4, or who qualify in Option 2 and are trained 
in hydrology, or ~ d i o  cjualify in Option -1 and are 

the investigation is to develop practical methods and 
technics that will he of \vide applicability in produc- 
tion. Donalcl R. 3lacPherson, fo r  the past f i ~ e  years 
a member of the research staff of the Portland Cement 
Association in Chicago, has been appointed to the 
fellowship. 

THE third InternationaI Conpess f o r  ilSicrobiology 
will be held in New 170rk a t  the T$Taldorf-Astoria I-Iotel 
froni September 2 to 9. afore than six hundred 
papers on a variety of snbjects will he plesented: fo r  
example, papers on bacterial variation and taxonomy, 
microbiological chemistry and physiology, viruses and 
viral diseases, rickettsiae and rickettsia1 diseases, fungi 
and fungous diseases (inclucling bacterial diseases of 
plants), protozoology and parasitology, medical and 
veterinary bacteriology (inclurling chemo- and sero-
therapy), industrial and agricultural microbio1og;v 
and immunology. Any one interested in these stxbjects 
may attend the meetings. A regist~atinn fee of $5.00 
~vill be charged. Those wishing to attend should com- 
municate with the treasurer, Dr. Kenneth Goodner, 
Rockefeller Institute, Pork  Avenue and 6Gth Street, 
New Pork, N. Y. 

trained in oeeanography : (1) Radi~meteo~ography,  THE tentative program has been issued of the public 
(2)  S ~ n o p t i c  JIeteorology (Air ilfass Analysis), (3)  health and nutrition section of the sixth Pacific Sci-
General Xeteorology ancl Climatology, (4) Physical ence Congress, of which Dr. I<.I?. Meyer is chairman,
and Dynamical Meteorology, ( 5 )  Statistical A$eteorol- to be held from July 2-1 to August 12 at  Berkeley,
ogy, (6)  any other well-defined specialized branch of Stanford University and San Francisco, California. 
meteorology. The program r i l l  be divided into four sections, as fol- 

THE Cemenstone Corporation of Pittsburgh has l o ~ w: Epidemiology of Diseases of the Pacific Basin ; 
established an industrial fello~vship in ~ e l l o n  Institute Nutritional Problems of the Pacific Basin; Industrial 
for  conducting fundamental chemical and physical re- Hygiene; Health Education (to meet-in joint session 
search on precast concrete units such as  are being with the tenth annual meeting of the Western Branch 
manufactured by the company. The main objective of of the American Public Health Association). 

DISCUSSION 

THELUMINESCENCE OF SUGAR WAFERS 

Ir a "necco" wafer with a wintergreen flavoT is 

broken in a dark room, a bright greenish flash of light 
appears, easily visible with dark-adapted eyes. This 
phenomenon is well known and is undoubtedly con-
nected with the triboluminescence of sugar. The un-
usual aspect is the influence of the wintergreen flavor, 
fo r  necco wafers with chocolate, liquorice and cinnamon 
flavors give no luminescence when broken and those 
with lemon, lime, clove and sassafras flavor give only 
a fair  flash, about like that of lump sugar. The color 
of the wafer may be partly responsible fo r  lack of 
luminescence, since dark-colored chocolate and liquor- 
ice-flavored wafers are not luminescent. However, the 
pink-colored sassafras-flavored wafer gives a fair  
luminescence, while the light orange cinnamon flavoT 
gives none. 

One necessity to obtain luminescence on breaking 
candy xafers  is to have a mass of small sugar crystals, 

which are white, like snow. Thus, white "life savers" 
of wintergreen or clove flavor luminesce on breaking, 
but the mint, lime or cherry ~ a r i e t y  which are trans- 
lucent and glass-like do not. Xeither do '-beechnut 
drops" of any flavor, also glassy, nor various taffies 
such as  butter-scotch. 

I n  a previous article1 I pointed out that many tribo- 
luminescent crystals, such as salicylamid, salophen and 
uranyl nitrate, when crushed or shaken in a low pres- 
sure atmosphere of neon gas, still sho~ved the bright 
greenish or colorless triboluminescent sparks with no 
trace of red which might indicate that the tribo-
luminescence was a n  electrical discharge exciting the 
surrounding neon gas. Reddish electrical discharges 
can occur, however, when 11011-triboluminescent sub- 
stances, such as chitin, diatomaceous earth or ICClO, 
crystals, are broken in the neon atmosphere. Of spe- 
cial interest are sugar (rock candy) crystals, which 

I SCIENCE, 89: 460, 1939. 
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gave a reddish luminescence when shaken in neon and 
some colorless triboluminescence also. 

Longchambon2 has observed the bands of nitrogen in 
tribolunlinescent sugar in air, and wick,3 in a thor-
ough investigation of the general phenomena of tribo- 
luminescence, finds no triboluininescence of sugar when 
ground under xylol in a mortar. Both observations 
would indicate that sugar triboluminescence is mostly 
due to electric discharge in air. I h a ~ eobserwd tribo- 
luminescence of sugar broken under various solvents, 
and additional experiments have led me to the belief 
that sugar inolecules themselves can be excited to 
luminesce. 

I f  a necco mafer with a wintergreen flavor is broken 
in a pure hyclrogen atmosphere, in a vacuum (some air  
present, about 0.05 mm EIg) or in 10 to 20 mm neon 
there is always the greenish flash of light, of about 
the same intensity as in air. S o  red excitation of the 
neon occurs. Yecco ~vafers and lump sugar mill also 
luminesce if broken under water, 95 per cent. alcohol, 
acetone, toluol and xylol. Indeed, if soaked in alcohol, 
acetone, toluol or in xylol exhausted with a n  air pump 
for  5 minutes, to displace air between the >ugar crys- 
tals, and then ground in a mortar, a triboluminescence 
appears in all solvents, brightest in the xylol and toluol 
and less marked in the acetone. I am therefore of the 
opinion that true tribolulninescence of sugar (i.e., ex-
citation of luminescence in the sugar molecule) can 
occur as well as electrical discharges in the gas between 
sugar erystals. The reason the wintergreen-flavored 
necco wafer is particularly bright is because oil of 
wintergreen (methyl salicylate) is fluorescent and (1) 
excited to fluoresce by the triboluminescent light or 
(2)  by electrical discharges when the wafer is broken. 
I n  ultra-violet light without the visible (mercury arc 
and Wood's filter), the wintergreen necco wafer is 
markedly bluish fluorescent, while lump sugar is prac- 
tically non-fluorescent. The fluorescence of the min- 
tergreen oil would add itself to the tribolumine3cence 
of the sugar when a necco mafer is broken. 

HEPARIN AND T H E  INHIBITION O F  BLOOD- 
CLOTTING 

Ir; 1936 Fischer,l using a purified fibrinogen solu- 
tion, showed that the clotting of this solution with 
calcium chloride and thrombokinase was not inhibited 
by even great concentrations of Iieparin. Inhibition 
only occurred after the addition of minute amounts of 
jerium or plasma (fresh or heated to 56' C.). H e  
offered no definite explanation to these experimental 
results. 

2 G. $. Ac. Sc. 174: 1633, 1922; 176: 691, 1923. 
3 J o z ~ .O p t .  SOC. dmer., 27: 275, 1937. 
1 A. Fischer, Enzymologia, 1: 81, 1936. 

Experiments, performed to obtain further informa- 
tion on this process and which are to be published soon, 
hare now shown: (1 )  The method used by Fischer in 
purifying the fibrinogen is not very reliable in obtain- 
ing a fibrinogen free from prothrombin. A pure pro- 
thrombin-free fibrinogen does not clot by the addition 
of calciun~ chloride and thrombokinase; (2 )  solutions 
containing purified fibrinogen and prothrombin, to-
gether with CaCI,, clot readily by the addition of 
thrombokinase. On this process heparin is without any 
inhibitory action; (3) plasma and serum contain sub- 
stances which are necessary for the inhibitory action 
of heparin. 

Heparin alone is thus without any activity against 
the clotting process, and the activity is due to the 
presence, together with heparin, of yet unknown sub- 
stances present in serum and plasma. These experi- 
ments thus confirm the recent work of Brinkhous, 
Smith, 'Vi'arner and S e e g e r ~ , ~  and it  seems worth while 
to note such simultaneous ancl independent, but iclenti- 
cal, new results, since this has not happened very often 
in the history of blood coagulation. The literature con- 
cerning this subject is for  the most part confused by 
controversial statements. 

BORON AS A FERTILIZER FOR WESTERN 
OREGON SOILS 

DURINGthe past decade studies have been conducted 
by the Oregon Experiment Station Soil Department 
with the aid of federal Adams funds to determine the 
value of the so-called minor elements in Oregon soil 
fertility and plant nutrition. Positive results have 
been secured with iodine, manganese, copper, zinc and 
boron. Response from iodine has been secured on 
diken silty clay loam and Deschutes sandy loam. Man-
ganese and zinc have increased yields of certain crops 
on western Oregon peat. Copper has caused response 
with soils from the John Day and Illinois Valleys, 
while boron has been effective on most of the soil 
types used for  alfalfa in north~vestern Oregon. 

Boron was shown to be essential to normal develop- 
ment of broad beans by ST7arrington in England in 
1923. Boron has been used to control "top sickness" 
of tobacco, ((bro~vn heart" in turnips, "cork spot" in 
apples, "pellow top" in alfalfa and "crown rot" or 
'.heart rot" of sugar beets, especially on soils of basic 
reaction. I n  the Pacific Yorth~vest old soils, leachy 
soils or those clerived from basaltic rocks seem more 
ap t  to be deficient in boron. Some unhealthiness in 
various plants formerly attributed to virus may be due 
to Iack of boron. Soil reaction or lime and nloisture 

2 E. &I.Brinkhous, H. P. Smith, E. D. Warner and W. 
H. Seegers, Am. Jour. Physiol., 126 : 683, 1939. 


