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TIIE MT. PALONARTELESCOPE 

COMFLETIONof the great 200-inch telescope to  be 
erected on Nount Palomar as part  of the department of 
astrophysics of the California Institute of Technology 
is  a t  last in sight, thirteen years after the late Dr. George 
Ellery Hale convinced the Roclrcfeller Hoards of the 
feasibility of such an  instrument 2nd obtained funds for  
its construction. 

This was announced by Dr. brnx Mason, chairinan of 
the Observatory Council, speaking before the Pacific Divi- 
sion of the A~nerican Association for the Adranccnlent of 
Science and the Sstronoinical Society of the Pacific. I-le 
reported that  the difficulty caused by a sagging of the 
great  disk of glass for the big mirror which will collect 
and concentrate the light of distant stars, had been over- 
come. 

The dihk, which is 17  feet in diameter and originally 
weighed 2 1  tons before s o ~ r ~ e  tons of glassfour were 
removed in grinding, is solid in front, but the baclc is 
ribbed, mainly to lighten it. I%y a systcln of 36 levers, 
thc mirror is  held in the holes formed between thcse ribs. 
Both the method of support and the strnctore of the 
millor are new in this instrn~iient. 

" T l ~ e  supporting system ~iiust  operate so perfrctly that  
no bonding of the leflecting surface beyond one or two 
milliontl~s of an  inch will occur as  the telescope moves. 
As the surface of the mirror was brought by polisl~ing 
close to a spherical form i t  became clear that the disk, 
when tipped from the grinding table to a vertical position 
for optical test, sagged slightly ander gravity. After 
montl~s of study, as  the polishing continued, this sag was 
eliminated by installing a system of twenty-four squeeze 
levers, operated by counter weights, distributed around 
the r i~ i i  of the glass. " 

Dr. Mason announced that  the mounting of the great 
telescope on Palomar itroantain is now completed. After 
five years work on thc mirror i n  Pasadena, more than 
four tons of glass hare been removed. It has nearly 
reached the spherical surface which i t  must Lave before 
i t  is changed to a paraboloid by deepening the center con- 
cavity five tllousandtl~s of an  inch. It is doubtful, he 
stated, whether the new instrument will be useful for  
photographing moon or planets, due to shakiness of the 
air, which destroys detail. Instead it will be used to 
study faint  and distant galaxies and to analyze into high 
detail light received from stars and planets. 
%%en the 200 inell telescope finally does swing into use, 

one of i ts  cmploynlents e ill be the study of radiations 
from the planets, was reported by Dr. John Strong. 
Planets not only reflect visible light which they receire 
from the sun; they absorb and the11 re-radiate cousitler- 
able quantities of solar energy, largely in the form of the 
inrisible infra-red rays. These will be caught by the 
great mirror and analyzed in a number of specially con- 
structed instruments. 

These instruments are now being constructed and the 
special techniques necessary for their operation are being 
developed by ~iienlbers of the institute staff. Much of the 
information necessary for comparison of conditions on the 
planets with t l~ose on the earth can be obtained only by 
a more careful and exact study of physical processes 
talring place on our omn planet's surface and in i ts  atmos- 
phere. Determinations, on an  entirely new order of exact- 
ness, of what happens to earth radiations when they pass 
through water vapor, carbon dioxide, ozonc and the major 
atinosphcric gases, are on the program of research. Inci-
dentally, Dr. Strong pointed out, dat,a obtained in these 
rescarcl~eswill probably have considerable value to meteor- 
ologists as well as  to  astronomc.rs. 

A PORN of the metal cadmium wl~ich gives off radium 
rays and lasts many weeks is the latest product of ruodern 
alchendsts wl~o turn one kind of matter into another. The 
radioactive cndlniuin is made by bombarding silver with 
deuterons, or atomic bullets, from t.hc cyclotron, was an-
nounced a t  the meeting of the American Physical Society, 
meeting with the Pacific Division, by Dr. A. C .  Helrn-
holz, of the University of California. Although radio-
active forms of all the elements have been made in this 
may, most of thcm quiclrly decompose, in a matter of 
ndnutcs or even seconds. The cadmium, however, is rela- 
tively long-livcd. At  the end of about 158 days, Dr. Helm- 
l~olz finds that  half the original a~iiount will remain. 

I n  many scientific instruments, the indication is  by a 
mcightless light bcam pointer. That is, a mirror on the 
instrument swings, and the beam of light reflected f ~ o m  i t  
lnoves to  indicate the value being measured. To record 
such a moving bcam, i t  is allowed to fall on a moving 
band of sensitive photographic paper. However, such a 
record may now be inadc directly with a pen, using a de- 
vice described to the meeting by D. J. Pompeo and C. J. 
Penther, of the Shell L)cvelopmcnt Company, Emeryvillc, 
Calif. This has the advantage that the record is obtained 
without hax7ing to derelop the photographic paper. What 
are essentially two photocells, or "electrir eyes, ' ' are 
rnoanted on a rnoring carriage, which carries the pen. 
When the light on the two photocells is the same, the 
carriage is,stationary. Ba t  as soon as the light swings, 
one cell receives rnore than the other, and nlotors nsc 
operated to move i t  until they are again equally illumi- 
nated. I n  this way the pen follows the light bcam, and 
the pen writes i ts  record on a moving strip of ordinary 
paper. 

SPRINGGRO'II~THIN SEA PASTURES 

Spring is the time of most rapid growth in the pastures 
of the sea as v~cll as in the pastures ashore, i t  appears 
from observations on the waters off the coast of Califor- 
nia, %*as reportcd by Professor W. E. Allen, of the Scripps 
Institution of Oceanography. Thc minute one-celled 
plants known as diatoms, which are tlle ultimate food of 
all sea creatures, tend to reach maximum abundance dur- 
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ing the second quarter of the year. Warmth in itself 
seems not to favor these plants, for  in years when the 
water'has been warmest, as in 1926 and 1931, production 
of this "grass of the sea" has been very poor. 

Winds from the sea can trim trees well inland, giving 
them the distorted, fantastic shapes most often seen on 
dunes and rocky shores, was described by Professor R. 
W. Richardson, of San Diego Btate College. Golden Gate 
is  a great mind-gap as well as a great doorway of com-
merce, for sea winds pour in through this opening in the 
coastal range and spread f a r  into California's inland 
valley. Before the coming of white men, this valley was 
fully wooded, but even in early Spanish days axe and 
fire began their work, and now i t  is  principally an  area 
of farms and open pastures. Individual trees in the 
valley have their forms changed drastically by the per- 
sistent strong winds that are now free to blow over the 
denuded landscape. Professor Richardson supported the 
theory that such mind-blown forms in trees are produced 
mainly by simple mechanical effects, rather than by salt 
particles carried in the wind or by greater evaporation 
on the wind>)-ard side. 

SECRETSof the structure and functioning of the parts 
of the cells of which all living plants and animals are 
made may be rerealed by use of the electron microscope, 
which sho~vs details f a r  finer than can be detected lsith 
the old-style light microscope. 

Speaking in Pasadena a t  a symposium on the electron 
microscope, held by the American Physical Society, meet- 
ing with the Pacific Division, Dr. A. Marshak, of the Uni- 
versity of California, told of some of the biological prob- 
lems that  the new instrument may solve. 

' <The  cell, which is the structural unit of the higher 
organisms, is itself a highly organized body," he said. 
"At its surface is  a membrane which determines which 
molecules and ions of the surrounding medium mill enter 
the cell body. I t  is kiiown to be very selective in its per- 
meability to simple ions. The biologist would like to 
know whether it has a reticulate or porous structure, 
whether it has a uniform thin lipoid surface or whether 
i t  is emulsoid. Different types of indirect evidence have 
suggested all of these possibilities. What is obviously 
needed is  direct observation. " 

Other details, too, may be brought out. One of these 
may tell more about the very important process by which 
plant cells, with the influence of sunlight, convert carbon 
dioxide and water into carbohydrates, which are foods for 
man and beast. Chlorophyl, the green coloring matter 
of plants, does not show this process, called photosyn- 
thesis when in solution. I t  does so in plant cells, where 
there are chlorophyl-containing bodies called plastids. 
"A knowledge of the molecular structure and organiza- 
tion of the plastid may go f a r  in helping us to determine 
vhat  the photosynthetic unit really is and to understand 
the photosynthetic process itself." 

Yany industrial applications of the electron microscope 

have already been found, and others are in prospect, 'Dr. 
Otto Beeck, of the Shell Development Company, reported 
to the symposium. Among those he mentioned are : "The 
investigation of industrial dust and smokes is a problem 
of sanitary importance.-Knowledge of the actual shapes 
of the photographic grains and how they are affected by 
the different developers will possibly revolutionize the 
photographic industry.-Producers of artificial fibers can 
compare their product with neutral fibers to  the most 
minute details.-The colloid chemist will see directly what 
he had heretofore to deduce through indirect methods. 
He will be able to measure particle size and obtain size 
distributions directly.-The structure of evaporated metal 
films can be investigated and of late i t  looks as though we 
soon shall be able to obtain pictures of the minute details 
of metal surfaces without the necessity of preparing speci- 
mens which are transparent to electrons." 

How chemical elements tagged''  by making them arti- 
ficially radioactive with atomic-particle bombardment in 
a cyclotron are being used in  biological research and in 
medical treatment was described a t  the meeting by Dr. 
John H. Lawrence, of the University of California. A1-
though this new tool of research is only about half-a-dozen 
years old, i t  is  being extensively used. 

When a radioactive atom has been introduced into the 
blood stream of an  animal or the sap stream of a plant, 
its course and final lodgment can be followed by means 
of an instrument called a Geiger counter, which clicks 
whenever one of the radioactive particles given off by 
the atom passes through it. Formerly i t  was necessary 
to kill and dissect the animals before testing their organs 
and tissues for the presence of these tagged atoms, but 
technique has been improved to a point where this is not 
necessary in many cases. This Dr. Lawrence demon-
strated by holding a Geiger counter over the thyroid gland 
of a colleague who some time before had drunk a "cock- 
tail" of a radioactive iodine compound. 

Conspicuous among possible medical uses of artificially 
radioactive substances is the treatment of cancer and sev- 
eral other diseases by means of radioactive phosphorus. 
I t  has been discovered tha t  tumor cells absorb much more 
phosphorus than do healthy cells. A t  the same time, i t  
has long been known that such diseased cells are very 
sensitive to radiations. By giving doses of radioactive 
phosphorus, the anarchistic cells of malignant tumors 
are in effect induced to commit suicide, for they eagerly 
absorb the phosphorus and are then killed by its radiation. 

The story of a vitamin experiment tha t  backfired was 
told to plant pathologists attending the meeting, by Dr. 
Dean E. Pryor, of the U. S. Department of Agriculture. 
H e  undertook to test a theory that  if cantaloupe vines 
mere given doses of vitamin B, they would acquire extra 
vigor and thus become resistant to  the troublesome fungus 
disease known as po~vdery mildew. Under both green-
house and field conditions, the vitamin seemed, if any-
thing, to impart more vigor to  the fungus than it did to 
the vines. From these preliminary results, he concluded, 
i t  would seem that the vitamin "offers little possibility 
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for control of cantaloupe powdery mildew." &fore hope 
would seem to be found in breeding and selection of 
strains resistant to the disease, for in experiments which 
Dr. Pryor carried on jointly with Dr. Thomas E. Whit-
aker, also of the Department of Agriculture, a number 
of plants were found that  showed no gross signs of the 
mildew, even in the midst of plantings that were heavily 
infested. Further search for resistant strains is still 
going on. 

Healthy valencia orange trees, grown under favorable 
conditions, failed to sl iot~ any improvement from good to 
superior when vitamin B, ahd nicotinic acid were added 
to soil and irrigation water. This was the report of Dr. 
E. R. Parker and Dr. F. hl. Turrell, of the Citrus Experi- 
ment Station, and Dr. James Bonner, of the California 
Institute of Technology, on experiments carried on a t  
Riverside. 

Young trees lvere planted in good soil, well drained and 
aerated. At  the time of planting organic matter i n  the 
form of peat and dairy manure was added to the fill-in 
soil and as a surface mulch; the usual procedure. As the 
trees grew, vitamin B, and nicotinic acid, another factor 
in the vitamin B complex, were added generously to the 
irrigation water continually throughout two seasons. ?Tow 
r i t an~ in  B, can do remarkable things for humans deficient 
in thc substance. It also stimulates growth in some 
plants. But healthy young valencia orange trees, accord- 
ing to the scientists, apparently have no use for vitamin 
B, or nicotinic acid. 

' 'I t  appears, " they said, ' ' that vigorous young valencia 
trees synthesize sufficient vitamin B, for their own needs. 
The ita am in B, content of the mature leaves was not af -  
fected by any of the soil treatments. I n  all cases i t  was 
higher than that of species of plants which responded to 
treatment with vitamin B,. The beneficial effects of the or- 
ganic matter applied to iielvly planted trees appears to be 
due to factors which were not limiting in these experi- 
ments. ' ' 

ITEMS 
'1 SPOT in the ocean, centered between Iceland, Greeii- 

land and Ne~vfoundlaiid. was severely jolted on its under- 
lying sea bed on .Julie 18, by a strong earthquake shock. 
As determined by the U. S. Coast and Geodetic Survey 
on the basis of data collected by Science Service, the 
epicenter was in latitude 52 degrees north, longitude 52 
degrees west. This puts i t  about 900 miles northeast of 
Sewfoundland, 900 miles southwest of Iceland, and 750 
miles southeast of the tip of Greenland. The quake began 
a t  6:09 A.M., Eastern Standard Time. Seismological 
stations furnishing telegraphic data were those of St. 
Louis University, Georgetown University, the Dominion 
Observatory a t  Ottawa and the U. S. Coast and Geodetic 
Surrey a t  Tucson, Arix. 

DROUGHTrelief came last week to the Southeast, with a 
qpretid of the raina that had already ended the anxieties 
of the farmers in all except the extreme tip of the North- 
east, the U. S. Weather Bureau reports. More rain, how- 
ewr,  would be helpful; there is still a considerable mois- 
ture deficit for the season. Farther west, excessiw wct-

ness continued. Farmers in the southern part  of the 
Tllieat Belt, from Texas to Kansas, began harvest under 
difficulties. Cornfields in the Southwest have become 
troubleso~i~elyweedy because of the impossibility of get- 
ting cultivators into the muddy fields. Last week was a 
week of low temperatures generally, with nothing above 
90 degrees reported nortli of Virginia, Tennessee and 
northern Louisiana. There vi-as even a little frost in the 
northern Great Lakes region. 

A NEW model, graphically depicting the great subina- 
rille canyon that  gashes the ocean bott.om off the rriouth 
of the Hudson River, has been placed 011 display a t  the 
ilmerican Muaeunl of Natural History. This canyon, 50 
miles long and with a depth comparable to that  of the 
Grand Canyon of Arizona, mill be invisible to human 
sight as long as  the ocean lasts, get modern echo-sounding 
methods have made i t  possible to learn its topography in 
great detail. The nev relief model, constructed under 
the direction of Dr. Harold E. Vokes of the museum staff, 
is eleven feet long and three and one half feet wide. It 
represents an  area 164 miles long and 53 miles wide. 

STFLATOSPHEREconditions of low atmospheric pressure 
and great cold are duplicated in a three-foot-square cab- 
inet known as a '(flight similitude chamber," developed 
by a University of Chicago meteorologist, Dr. Michael 
Ference, J r .  The apparatus will be used in training 
weather observers for service in military and civil avia- 
tion, as well as in calibrating the radiosonde instruments 
carried up into the stratosphere by small balloons to 
record conditions there and report them back to earth by 
means of robot radio sets. I n  the laboratory, the radio- 
sonde instruments are placed in the flight similitude 
cl~ainber. A vacuum pump partially exhausts the air, 
~rhi le  a combination of dry ice and alcohol evaporation 
reduces the temperature. The radiosonde faithfully re-
ports the changing conditions to the listening students, 
while an instructor checks accuracy of their interpreta- 
tions. Conditions duplicating those of 20 miles above the 
earth's surface, with atmospheric pressure reduced to one 
per cent. of normal and temperature a t  100 degrees belov 
zero Fahrenheit, have been produced in the laboratory 
with the new apparatus. 

THE mystery of the suppressed matlienlatical tables-
that  is a problem for  which an answer is sought by E. H. 
Neville, of the University of Reading. The tables in 
question were prepared by James W. L. Glaisher, mathe- 
matician of Cambridge University, who died in  1928 
a t  the age of eighty years. He seems to have had 
the curious habit of preparing tables of mathematical 
functions of various kinds, tools of great value in many 
kinds of scientific wdrk, and then, despite the great laboy 
expended, keeping them hidden. One of thesc was a tablc 
of squares, cubes and other powers u p  to the t~+elft l i  of 
the numbers from one to 1,000. ' I  This table, " x~rjtes 
Mr. Neville in a communication to Xatvre,  ' lvas finisl~ed 
in 1873 and was stereotyped, but i t  mas not published. 
The plates were presumably destroyed, and the proofs 
seem to have been systematically hunted down; one cop) 
survived in secret." This copy was used as the basis f o ~  
a Table of Powers just published by the British Associa- 
t,ion for the Advancement of Sciencc. 


