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A "GANBLIXG " type of chemical reaction, new to  sci- 
ence, promising important developments in America's 
$200,000,000 organic chemical industry, was announced a t  
the Boston meeting of the American Chemical Socicty, 
which opened i ts  ninety-eighth semi-annual convention on 
September 10. I t  may explain even the aging of wines 
and liquors. The new reaction, re~olutionary in i ts  funda- 
mental concepts, obeys the laws of chance by which mathe- 
maticians can determine the odds in games like dice, poker 
and bridge. 

One might call the new reaction a "chemical dice 
game," said Dr. George Calingaert, director of chemical 
research of the Ethyl Gasoline Corporation, who describes 
the new discovery. I t  talres place between chemicals ordi- 
narily considered inert to  one another and vrithout chem- 
ical affinity which is usually thought to produce chemical ac- 
tivity. So nex  is the discovery that  its potentialities are as  
yet unrealized, but they are belimed to  be very important. 
By what is callecl the "redistribution reaction," chemical 
compounds are found to  redistribute themselres into a 
number of compounds in the presence of a proper catalyst. 
It is possible to predict by the mathenlatical lams of 
chance, or probability, just what the end distribution of 
these nev compounds will be. 

The new reaction may help to  explain the reactions 
which occur during the aging of wine or liquors. These 
subtle changes do occur, for man's taste is able to  detect 
the differences. But chemical tests are ~vorthless to mea- 
sure the changes. R7hy they occur is still more of a 
puzzle. "It may well be that  this aging is in fact a 
'natural redistribution' among the esters which are known 
to constitute the flavoring portions of these liquids," Dr. 
Calingaert said. " I f  such should prove to be the case, 
it seems likely that  a better understanding of the nature 
of the aging process mill soon lead to improvement i n  
the technique of accomplishing this all-important result. 
Simple catalysts were used throughout the experiments. 
These catalysts weaken intramolecular attractive forces 
commonly considered to be quite finn. The groups of 
atoms, mhich break loose from the molecules, interchange 
purely a t  random with other similar groups. After these 
random interchanges have talten place long enough, a state 
of 'mathematical equilibrium' is  reached in ~vhich the com- 
position of the reaction mixture exactly equals that  which 
can be predicted by the lam-s of chance." 

Dr. Calingaert ' s  initial experiments were carried out 
in rescarch on the nature of tetraethyl lead and related 
"anti-knock" compounds for gasoliues, It is already 
known, hovvever, tha t  the new type of chemical reaction 
takes place betmeen compounds which chemists say are 
inert to  one another, such as gasoline and kerosene, or 
milk and cream. All customary signs of chemical reac-
tion are absent. Tl~ere  is no forlilation of a solid pre- 
cipitate, or a gas, or even the heat so common to  many 
chemical reactions. 

T H E  CHEMICAL STRUCTURE O F  

VITAMIN K 


THE chemical structure of vitamin I< has been discor- 
ered. Behind that  simple announcen~ent a t  the meeting 
of the society is the story of more, better, healthier babies, 
cleaner operations by surgeons with less risk, and help for 
one group of sick people whose blood does not clot in 
normal fashion. Vitamin K plays an essential r61e in  
making blood clot. Without i t  every one would be in 
the dangerous position of people afflicted with hemophilia, 
who may bleed to death from a tiny scratch. Hemo-
philiacs, ho~vever, do not suffer from lack of ritanlin E 
but from a different disorder of the blood-clotting mecha- 
nism. 

Two research teams of outstanding chemists, working 
independently a t  Harrard Gnkersity and St.  Louis Uni- 
versity School of Medicine, have both arrived a t  the same 
structural formula for  vitamin K. Using different meth- 
ods, the exactness of their agreement leaves little doubt 
of the certainty of their findings. ,4t Harvard Dr. Louis 
F. Fieser, with TTilliam P. Campbell and Edward M. F r r ,  
synthesized the vitamin ancl determined the structnre. 
At  St. Louis Drs. Edward A. Doisy and D. W. Yac-
Corquodale, with S. B. Binliley and S. A. Thayer, who 
rvere the first to  isolate vitamin K in pure form, carried 
out an  independent determination of the ritnmin's 
structure. 

The synthesis of \itamin K by Dr. Fieser's method is  
said to be efficient and practical for  manufacturing pur- 
poses and the pure vitamin vil l  thus be available to  medi- 
cine to prevent and control hemorrhages. Dr. Doisy has 
also evolved a synthesis for vitamin K and found, more- 
orer, another compound. a naphthaldehg-de which is  about 
one eighth as a c t i ~ e  as the pare vitamin but which has 
sltolvn excellent results in use a t  the 31ayo Clinic. The 
structural formula of vitamin X is 2-methyl-3-phytyl-I, 
4-naphthoqninone. 

Because the blood of a new-born baby does not possess 
the ability to coagulate, or clot, rapidly until several days 
after birth, hemorrhages are among the causes of a great 
many injuries to infants a t  birth. Estimates indicate that 
2.5 per cent, of the damages associated with birth are due 
to bleeding, usually through a slow seeping of the blood 
in the sliull cavity caused by a compression of the in- 
fant 's  head. To prevent such hemorrhages will be one 
of the greatest contributions of vitamin Ii that  now should 
be arailable widely by synthetic manufacture. 

T H E  COLDEST REFRIGERATOR 
THE world's coldest refrigerator, operating a t  450 de- 

grees belov; zero Fahrenheit, is in prospect as the result 
of discoveries reported a t  the opening meeting of the 
American Cllelnical Society by Professor S. C. Collins, of 
the hIassachusetts Institute of Technology. Tlie nev; type 
refrigerator would operate on conlpressed helium, the light 
inert gas used to infiate airships. ?Then liquefied, helium 
produces the coldest cold known to  man, only a few degrees 
above absolute zero. 



Professor Collins said: "One does not ordinarily think 
of a steam or a compressed-air engine as being a refrig- 
erating machine, yet the well-known principle on which 
they operate consists of the withdrawal of heat from the 
working gas and its conversion into work. Any gas 
expanding against a working piston is cooled by expan- 
sion. For  instance, the temperature of a sample of air 
originally a t  70 degrees Fahrenheit will fall more than 
100 degrees if allowed to double its volume in  an  engine 
cylinder. " 

The major trouble to be overcome in  a compressed 
helium engine is the matter of lubrication, for a t  450 
degrees below zero Fahrenheit all lubricants are frozen 
solid. Professor Collins solved this difficulty by doing 
away with lubricants and replacing the conventional 
piston of an engine with a flexible diaphragm of stainless 
steel. This diaphragm is sealed a t  its edges by a copper 
gasket between two steel plates. The expansion of the 
helium occurs between the diaphragm and one of the 
plates. 

Two or even three such engines will be used in consecu- 
tive stages in refrigeration, for i t  is not practical to  t ry  
to reach the extreme low temperatures in one single jump 
down the temperature scak!.-Ro~ER~ D. POTTER. 

WORLD MAPS 
THE Great Triangulation of India, most famous of all 

the world's mapping projects, will some day become a 
geodetic "Garden of Eden" for half the world's maps. 
This thought that the vast and careful mapping of India 
will be the center of origin of a far-flung network of co-
ordinated maps for all of Asia, Europe, Australia and the 
Philippines was contained in the address prepared by 
Brigadier H. S. L. Winterbotham, mapping expert of 
Great Britain and general secretary of the International 
Union of Geodesy and Geophysics. 

The address of Brigadier Winterbotham,who mas recalled 
to England on account of the war, was read by Dr. Wil- 
liam Bowie, formerly of the U. S. Coast and Geodetic Sur- 
vey, who also took his place as general secretary. 

While war will now temporarily stay the project, Briga- 
dier Winterbotham stated that  plans were being considered 
for pushing the century-old mapping work of India "to 
Australia, and the Philippines, to Moscow on the north 
and to Valentia (Ireland) and Casa Blanca (Morocco) 
on the west. " 

World maps, his address continued, rest on exactly 
known great arcs on the earth's surface which give sta- 
bility and definiteness to  maps as does a skeleton to a 
fish. Any one with competent knowledge, Brigadier 
Winterbotham's address stated, can carry out surveying 
of a small region, but i t  is only when each of these indi- 
vidual surveys can be 'Ltied" to the general large-scale 
arcs of geodesy that all the little pieces will fit together 
exactly like parts of a huge jig-saw puzzle. 

The "father" of the great mapping project in India 
was Sir George Everest, for whom Mt. Everest in the 
Himalayan Mountains was named. I t  was Sir George who 
as surveyor general of India in 1830 discovered the gravi- 
tational effect of large masses (like mountains) on plumb 
bobs whose timing helped determine gravity and the hori- 

zontal lines created by surveying levels. The near-by, 
giant Himalayan Mountains seemed a t  the time to  circum- 
vent Everest's astronomical observations by which he was 
determining latitude. 

One of the great unfinished mapping projects of the 
world is the determination of the thirtieth meridian of 
longitude which runs from Cape Town to  Cairo, through 
Africa, and later is to be extended to h-orth Cape in So r -  
way so that  i t  will link the Arctic and Bntarctic. Until 
this project is completed the mapping of Africa will be 
in the same stage of India a t  the time of Everest. "Until 
i t  is finished no lesser survey can hope to take i t s  precise 
place on the map of Africa. "--ROBERT D. POTTER. 

PLAGUES T O  COME I N  T H E  WAKE O F  WAR 
INFLUENZAis almost certain to  be wide-spread again if 

there is a general war, was predicted by Dr. Thomas M. 
Rivers, of the Rockefeller Institute for Medical Research, 
president of the New York meeting of the third Interna- 
tional Congress of Microbiology. No effective weapon yet 
exists for this plague. Dr. Rivers pointed out tha t  
microbes will play a tremendous part  in the war that  has 
now started in Europe. He said no one is going to  start  
a war of microbes. That would be next to impossible. 
Epidemics of influenza, typhus fever, trench fever and 
dysentery, however, are sure to follow in the wake of this 
war as they did during the last world war. Xeningitis 
and European sleeping sickness, technically termed epi-
demic encephalitis, may also appear. 

Dr. Rivers pointed out that medical men are better 
equipped to fight some of these war-born plagues than 
they were in 1914. Sulfanilamide, the new disease-con-
quering chemical, will not prevail against influenza or 
typhus fever, but i t  cures meningitis and gas gangrene. 
Serums also have been developed for fighting these deadly 
ailments. 

The idea of using germs as a weapon of war is out on 
two counts. I n  the first place i t  is almost impossible for  
man to start  an  epidemic deliberately by releasing germs 
among a group of people or putting them into water or 
food. Not even cholera could be spread this way. Ziany 
factors besides germs are needed to start  an  epidemic. 
Even in laboratories, where conditions can be controlled 
far  better than in communities of men and women, it is 
difficult if not impossible. 

The second reason why germs will not be used as a 
weapon of war is that such a weapon would boomerang on 
the nation starting it. I f  an  epidemic really got going, 
i t  would be impossible to  prevent its spreading to people 
in the nation starting i t  as well as among their enemies. 
Germs, Dr. Rivers said, neither recognize nor stop a t  the 
front line. 

NEW TREATMENT FOR CANCER 
-4 NEW treatment for cancer has been introduced with 

considerable success in laboratory experiments. Almost 
50 per cent. better results from x-ray or radium treatment 
of mouse cancers were obtained with a new "death-by-
drowning technique," according to figures reported by 
Dr. Kanematsu Sugiura, of S e w  York City, a t  the Inter-  
national Cancer Congress on September 12. 



I f  human cancers react to the new treatment i n  the 
same way as the mouse cancers, the successful application 
of x-rays in treatment of cancer will be materially in-
creased. Cancers so insensitive to x-rays that  they can 
now only be killed by doses so large that the surrounding 
noimal tissue would be damaged may some dav be suc-
cessfully irradiated by the new technique. 

I n  the laboratoly experiments, tlie mouse cancers are 
first bombarded with x-rays, gamma rays from radium. 
or the newer, faster neutron rays map be used. This 
increases the flow of fluid into the cell from the outside, 
according to one explanation of x-ray destruction of 
cancers. The cell smells 1x13 and its life essential chem- 
icals are greatly diluted and eventually the cell may die. 

To hasten the death-lry-drowning., if that  is nhat  it is, 
stelile distilled water is injected into tlie cancer after 
tlie x-ray treatment. I n  mice a very small amount of the 
rater was injected two to four times daily for three or 
four successive days after irradiation. TVitlioat the dis- 
tilled nater,  an x-ray dose of 1,000 roentgens caused re- 
gression of the catlcerp in about 50 per cent. of the cases. 
Tlic same x-ray dosage caused regression of cancers in 
95 per cent. when the sterile distilled rvater was in-
jected.--JAKE STAFFORD. 

ITEMS 
SOLARactivity has been rapidly increasing with the 

number of spots greatly augmented, according to new 
photographs talien a t  the U. S. Sa ra1  Obserratory. There 
were, last \leek, 209 spots observed on the sun, divided into 
16 groups. One large group has appeared in the sun's 
southern latitude and it may menace foreign short-xaVe 
radio reception because of i ts  angry character. It is 
beliered that the increased intensity of radiation poured 
out by tlie sun a t  such times creates ionosphere storlns in 
the radio reflecting l a ~ e r s  miles abol-e the earth. These 
lagers act as "mirrors ' ' for long-distance radio waves. 
The eff'ect of ionospheie stornis appears to "break the mir- 
ror" and cause distorted reception or even radio blacli- 
outs in severe cases. 

LEIDTRSHIPin chemistry throughout the world is  now 
in posession of the 'IJnited States, according to a report 
submitted to the American Chemical Society By Professor 
E. J. Crane, of the Ohio State University, editor of 
Chemicul d b s f ~ a c t s .Germany, nhich ranked first during 
the TVolld War period and even a ctecade ago, has norv 
dropped to third place n i t b  Gleat Britain second. Rus-
sia and Japan show striking gains. English is predomi- 
nantly the language of science, the Cnited States and 
England accounting for 40 per ccnt. of all scientific peri- 
odicals published. The report is based on an  analysis 
of 65,000 abstracts of chemical discoveries reported last 
year in Chemfcul Abstracts. Chemical pattints account 
for n~ueh of the leadership of the T'nited States. Duling 
the last fi\e years 'IT.S. chemical patents have increased 
fifteen per cent, in number over the preceding five gears. 
D~uingthis sarne tinlo British chemical patents have dc- 
clined twelve per cent., French chcmical patents have de- 
creased trenty-three per cent. and German chemical pat- 
ents have dwindled to thirty per cent. of their former 
number. 

ANTI-FLEA-BITEvaccination has been tried with ' (en-

couraging results," according to Drs. L. S. Cherney, C. 31. 
TT-heeler and Blfred C. Reed, of the Gniversity of Cali-
folnia and the Hooper Foundation for Medical Research, 
in a report piinted ill the A?tlerzcrcn Jo?lrnnl of Tropical 
V e d r c ~ n e .  A group of susceptible persons has been 
actively immunized against tlie bite of this insect, ~r~hich  is 
both iriitating and dangerous, since i t  Inay carry the gerlns 
of selions ailments such as typhus fever and plague. It 
is pointed out that "If  i t  is possible to induce 'immunity' 
against flea bites, i t  is probably likewise possible to 
'immunize' against bites of other insects. I f  so, this 
would be an extrenlely valnable adjunct in the control of 
insect borne diseases. Insect bites may result in plague, 
yellow fever, malaria and other often fa ta l  diseases, if 
the biting insects are carrying the germs of such ailments. 
The Aea mas chosen lather tlian the mosquito for the first 
atteinpts at anti  insect vaccination because it is the most 
colnmon blood sucking insect encountered in the San Fran- 
cisco region. n liile the results are encouraging, a certain 
~u rnbe r  of relapses after the inllnunization against flea 
bites have occmred, and no acute cases ha\e been treated 
as yet. 

PLAKSfor  forest fire insurance are being perfected by 
economists attached to the U. S. Forest Service which 
should bring a t  least financial relief to the estimated 
$43,000,000 lost annnalIy throughout the nation from this 
cause. ' ' An ~nc~uestionably sound basis " for insuring 
standing timber against the menace of fire has been worked 
out in a report prepared by 11.P. Shepard, of the division 
of forest economics, after a three-year study. The 
noitheastern states and the Pacific Coast lumbering area 
have already been suiveyed in the research stady of the 
feasibility of the plan. A nation xvide expansion is 
beliered possible. For the ilortheastern area i t  is esti- 
mated that yrenliums of only 13.5 cents per $100 of valna- 
tion would be needed to nlahe the plan satisfactory. 

TWO ner? bacterial diseases huxe bcen discovered bp 
Dls. P. 11. DeBach and IT-.A. &lcOmie, of the University 
of California. But nobody is expected to  be rtolried. 
much. For  thc only creatures they are Brlolrn to kill are 
termites. One bacterial species turns the heads of the 
dead termites l~lack. The other turns the heads and legs 
red. The red disease is more than tnice as deadly to  
teimites tlian the black. I n  two lots of fifty terrnites each, 
infected n i th  the two diseases by laboratorr feeding, there 
were t~venty fi17e ( ' red" deaths as against elel en "black' ' 
fatalities. 

WORI~I;LIANand Italian chickens of the saine breed 
differ nlarliedly in temperament. according to Professor 
$7. Jaensch, of the LTniversity of Xarbnrg. Professor 
Jaensch'a description of the behavior of northern and 
southern chickens readr allnost like a popular statement of 
tho difference between Noadic and Mediterranean human 
races. The nortliein fonl, he says. valks more proudly, 
goes quietly and directly on i ts  intended course; the sonth- 
ern bird is more excited and agitated and dashes about 
moving its head continually. The Sorvegian  chicken 
eats until i t  llaq had enough and then quits; the Ital ian 
can be indnced to overeat if it seer its fellow-fowls pielring 
up grain. 


