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PENETRATING RAYS FROM SPACE DISCOVEEED BY MILLITAW

The earth is being borbarded from all direstions and at all times by rays
more powerful, more penetrating and of shorter wavelensth than even the X-rays
and gemna reys from radium, until now tie wosi penetrating radiations kmown to
gcience.

. This amazing discovery of what might be called super X-rays was announced
to the National Academy of Sclences mecting at the Univerasity of Wiscousin on :
Novem%er ¢ by Dr. Robert Andrews Milliken, director of the Norman Bridge Laboratory
of Physics of the Californie,Institute of Technology, Pasadena, Califorria and wina
ner of the Nobel prize Tfor phj.,n,s on account of his pioneer work in measuring the
electron.

From out of space, born evidently', in the great cosmic reaches of the uniw
verse, these newly discovered rays come to earth with 2 panetreticn at least a
hundred times greater than the most penetrating I-rays which can be produced in
our hospitales. Wheresa. X-rays can not go threugh hall inch of metallic lead, it
takes six feet of lead to completely absorb these cosmic roys which Dr. Eiilikan
said are "hardeor and more penctrating then eny which had before even been imagined”.

Hearing Drs Milliken was lile being present wher the Curies amnounced the
discovery of radium, Hoentgen reported the first generation of X-rays or Hertz sent
the first wireless waves. :

For he hes discovered a new realm of the spectrume. The idea of a series of
ether vibrations ranging from low freguencies of alterncting electric current, pass-
ing through radio waves, heat, visidle light, ultre-violet light and firally reach-
ing the short wavelengthe of X-ra;s and gamma rays of ru drm:,iv feniliar to us.Bub
far beyond these, aporoaching the ebode of the infinitesimal, lies the regicn of & 2
the penetrating rays discovered by Dr. Millikan.

"Our oxperiments indicate that there is a region of fregvencies as far above
the X-ray frequencies as are these latter above the fraqueucies of ligzot waves,!
said Ir. Millikan.

The wave length of the shortest of tke "peretrating rays" 6 as he calls them,
is one-fiftéeth of that of the herdsst gemma reys from radium heretofore lmowmn
and ‘but cre ten millionth that of crdinery light., Augd light has a wavelength,
about one fifty-theousszndths of an inch,whicli 80 far &z everyday measurements go
sgems nearly the limit of minutences.
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Whence come thes2 powerful raye?

Over five years of erperiments which trok Dr. Milliken and his assistants
to the tep of Pike's Peck, caused them to rrobe the upper etmosnhere with mar—
velous featherwmeight instruments 1ifted by maall balleens and carry on experiments
sixty feet deep in a snowfed lake under the brow of Mt. Whitney proved conclusive-
ly that these penetrating rays do not originate cn carth,

They arc the result of transmatiocns of chemical elemants taking plece in
the vast expanses of space. The gamma rays arc rroduced only by mwclear trans-
formatiens within the atoms of radivm ans thoriun, in cticr words, when these ele-
ments disintegrate or ore trensiuted intn ctoer clerients. Eeasoning from such
well known facts, Dr. Millikan cencluded: that nuelear changes, that is, transmu-
tations of elements, having an epergy perheps fifty times as great as the RECTZY
changes énvolved in known radicactivity on enrth are taking place all through space.
And the most probable sort of miclear change is the capture of an electron by the
positive nuclevs of en stom, Thre the penetreting rays are signals of these cog—
nic transwtations sent to earth.

It is realized that those extraordinary rays detected by Dre. Milliken may
be evidencce ¢f the actval construction of matter throughout all space. He sug-
geste that thoy nay be evidence for the condensation into matter out sonewhere in
space of the liecht~and hreat continmnlly being rodiated into gpace by the sun and
stars.  'Our own sun dissipates into space each second some ten million tons of
mass in the form of 1light,

« It is a hopeful concepiion that in soue other part of the universe this fund-
amental stuff and that emitted by all other stars is being synthesized into matter
from which other worlds can be mede. Fow much riore cheerful this is than the dis-
integration that accompanies radioactivity. :

The Milliken rays also prebahly affect vitally radic cormnication,for near
the top of tle atmosphere where they first impinge ca the sarth they help create
the ionixeq conducting Kemnelley-Heviside layer of the ataosphere  along which
radio sigrals slide, ok

In fact the Millikan rays z2ud the forces behind them may easily be one of the
few universal fundamental laws or facts and may be in the same class with gravitas
tion.

If the dream of the ages were accomplished here om earth ané £0ld weremade f
from mercyry, the penetrating rays Dr. Millilken has discovered should be given
off 28 a result of such.a transmutaticn.

But to produce here on sarth the penetrating rays Dr. Millikan estimates
that the immense energy of tea million volts or more would te recessary and he holds
out little lLiope of such an accomplishuents Conssguently Zor tlhe vresent at least
the application of the penetrating rays to melicine ana paysics can not be antici-
pated.

Fortunately the amount of the penetratingrays resching the earth is very
snall, Pery delicate gold-leaf delectroscopes wore necessary in crder to detect
the rays in spite of their high penetration. The rarences of the rays is probably
the salvation of life on earth for if the quantity were lurze tac effect night be
like being treated with very heavy deses of X-rays,
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mlike light or any other radiaifen fiom outer space the penetrating
rays come to earth with equel inteonsity at all hours of day and night and with the
same intensity in all directiocns. And when they strike the rocks on earth
they stimulate softer rays whoss discovery Dr. Wi7likar mede as a by-product
of the principal investigation.

Discovery of ultra X-rays is the climax of tventy years of search for the
cause of a mysterious radiations Two Eritish physicists, Sir Ernest Ruther-
férd and J. C. McClennan, noticed an. unaccountuble effect on their electro-
scopes in 1903, and the Germans tried to determire its cause by high balioon
ascensions just btefore the World War.

Dr. Milliken's researches have extended over a decade, during which time
he was assisted by I. S. Bowen, Bussell Otis, and Hervey Cameron.

JUPITER TO SWALLOW TUP EARTH

The ultimate fate of the sclar system of vwhich the earth is a part is that
it will become two stars, one of them the sun and the other a new star mede up
of all ths planets with Jupiter &s & gethoring pointe. .

This is the prediction of Prof. W. D. MacMillan of the University of Chica-
€0 upon the basis of new methemcticel studies reported . in his paper to the
Natiormal Academy of Sciences meeting at Madison. :

Yet there is no need for immediate preparations for judgement day,for Prof.
BacMillan estimates thet it will probably be some five hundred billion years be-
fore Jupiter beccmes a ster and swallows the earth in the process of doing so.

The reason for this end of the solar system and its conversion into a
binary or twin star is the the planets are actuzlly growing., extremely s#lowly
cf ccurse, They are sweeping up the cosmic dust er nebniosity thrcughout space
somewhat as & suow badll increases in size and when the plenets gather ~ up encugh
matter they will be gobbled up by the largest of them due to the action of the
laws of gravitation. The result is a star.

A large number of the stars in the heavens are binary and Prof. Maciillan
considers it probable that many of them at one time wers snlar.systeoms,

Looking so far into the future &nd into the past uss greatly changed astro-
nomers 'ideas of the lifetime of a sodfir system. Whereas they used to think a solar s
system had a life expectancy of a mere hundred milliorn ycars, Prof, MacMillian
now estimetes it at a million bHillion yoars, called fer convenience an con. Onee
an eon con the average a sfar will make a close approach to the smn, a event which
would be explosively disastrcmas to cur part of the wniverse whether i% happened
while the earth still «cxisted cr wher the earth had lcug since disappeered in
the clutches of Jupiter.
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ULTRA X--BAYS DISCOVIRY CARRIZS ON WORK NEWTON BEGAN

About two hundred end fif'ty years ago, tre great Englésh scientist, Sir
Isaac Newton, performed an experiment which started o new éield of research.
In his "Opticks", the first editirn of which was phblished in 1704, he thus de-
scribes what he did: "In a very dark Chamber &t a reuad hole about cne third
part of an Inch bread made in the Shut of a Window I nlaced a »Glass Prism, where-
by the beam of the Sun's Light which came in at trat hoiz might be refracted
upwards toward the opposite Wall of the Chamber, and therc form a coloured Image
of the Sun." This was the first artificially cbtained spectrum to be studied by
science, and, according tothe thecry propesed by the Datch physicist, Christian
Huyghens, before the French "Academie des Sciencos" in 1678, it was due to the
fact that light censists of waves.

These waves, or vibrations in the ether, are much like waves in water, and
the wave theory, which was not generally accepted until abeut a century ago, states
that waves of different colors vibrate at different rates. The deepest red light
that we can see vibrates abcut 375,000,000,000,000 times a second, while the violet
light vibrations are about twice as fast. But these are not theonly kinds of zad~
iations that exist, Vibrating more slowly than ihe red are the so-called infra-
red, or heat, waves, which are copinrugly eaitted by kot bodies and may be detect-
ed by such an instrument as the radiometer. invented by Sir William Crcokes, often
used as an ornament in optician's windows. On the other side of the visible spec-
trum are the nltra-violet reys, which vibrate more repidly than the violets These
affect the films in our caneras, and also tan ocur skins, for it is their presenee
in sunlight that causes sunburn.

For many years this represented the® extent of the kmown spectrum of radia-
tien, but ir 1888, Prof, Hoinrich Hertz, at the University of Bomn,in Germany,dis-
covered that if ar oseillating electric current was discharged across & gap, it
gave rise to what were later called Hertzian waves, in his honor, and which, in
the hands of Marconi and othsrs, made medern radic commrnicabtion possible. The
fastest vibrating of these have frequency of abeut 4352,200.000,000 per second ,
while the ones used in intercentinental wireless telegrapny vibrate as slowly as
& hundred a second, and the waves may be amile or mere in length. Still longer
ones could be produced if they were of any particular advantage.

The extension of the kuown spectrum in the cther directirn, among the rays
of sherter wave length, or higher frequencies, than these in the ultra vielet be-
gan in 1895, with Wilhelm Kenrad Roentgen, at Warzburg, Germany. He noticed that
when he cperated a Crookes tube, named after Sir William Crockes, its inventer,
and consisting of a glass bulb exhausted of air in whizh a pewerful electric dis-
charge could be made, a nearby card coated with & special chemical preparation beex
came lwnincus, He also neticed that the rays fron the ; tube, which he called
ed  X-rays, because he did not krow their nature, wers stopped by solid objects
like lead and iron, but were able to pass threugh woed and fkesh. In 1912, Dr, Max
Lave, of Zurich, proved that these Roentgen Rays are the same as light, vibrating
nore rapidly , and of much sho ii,wave length., Their frequency, or rate of vi-
bration, may be as great as 2§/§§ 18R a second, and their waves as short as a
twenty-five billionth of an incha

The discovery cf these rays led Henri Becquerel, at Paris, to suspect that
soeme sinilar sort of rays aight be given off spontaneously from matter, and he
found, in 1896, that actual rays, able to affect a photographic plate even when




T = R N g e R

Yole VII, No» 242 The Sciencs News-Letter Noveuwber 28, 19256 5

witchhlendes Two years
b in this mineral, and

wrapped in black paper, wers zivew off fran the i
later, in 1898, Pierre and Mewrie Jurie diseey
the reys discoversd by Becquerel ars row knova o rays of radiuvms. The
slowest vibrating are idsnti cu.] with the X-rave ngl"- est frequency, while
some vibrate as fast as several hundred biliiom/37 d. Fuv even this was

not the limit, for the new cosmic rays liscoverel by Dr. Milliksn compare with
the X-rays as the X-rays themselves compare with light, and the study begun with
thie simple experiment of Newtou is ably carried on.

SLEEPING SICENISS CARRIED BY CHANGEABLE GERM

The tiny organism that causes sleep .ng sickness, or encephalitis le~
tlargica, and has mystified stfentiste since the firct cppearance of the dis-
ease in Vienna during the world war, has at lact been defini t3ly tagged and
identified by Mies 4lice C. Evens, of bthe U.S8., Hygienic Iaberatory. The organ~
iem belongs to the streptocccons group of bacteria. It varies so greﬂtly in
size that it can pass through cne of the finest filtersdevised by science, and
yet 1%t grows so large at other times that it can easily be seen with the ord~
inary microscope.

The disease is not the same as the African sleeping sickness, that is
caused by an organism carried by the tsetse fly. FEacephalitis lethargica has
been thought by some scientists to be due to the same organism that causes in-
fluenza, becausc it has followed influenza epidemicsa

Miss Evans obtained the sample s’crcwow u, with which she experiment-
ed, from the brain of a patient who had died of sl aculug sickness at St. Eliz-
abeth's Hogpital for the Insane at Washington. The orgunisms were cultivated
in test tubes and used to inoculate rabdits. The an_L.. sentracted the same
disease, end after death the identical organisme were found in great guantities
in the rabbit's brains. The disease was given to other rabbits by means of
germs recovered from the brains of the ones thot had died; this was continued
until a swecession of seventeen rabbits had been killed by the descendants of
the original streptococci taken from the brain of the human case.

The crgeniems are not very hardy, and when kept for a long time under
artificial conditions they lose virulence. Miss Hvans also noted that when very
small doses of stronz streptococei were injected into rclbite thay did not con-
tract the disease immediatsly, and when they did so, it tock a long time for

4

them to lie, In other words, small doses gave thum a partisl imaunity,

Sleeping sickness has Tteen more prevalent in the United States than is
comuonly believed. Altogether, since the appesrancs cf the first case in 1918,
not far from a thousand cases have been registered in citiocs with a total popu-
lation of about 22,£00,000, The disesse causss i rrepe rJtlL, injury %o the brainm,
and patients who recover are generally mentally abmoimal. The three cases that
cceurred in St. Elizabeth's Hospital for the Insane were of persons who had had
an acute attack of the disease from four to six years before.

The fatality of the disease is about 30 pcr cent, and the surviving 70
per cent, have a sort of chronic cese,some dbctors maintain. Whether or nob
these cases are contagious and zre able to spread tn., disease to others, has
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not been ascertained, Mies Evang wald. g .-

The work of Miss Evans in definitely identifying the causal factor of
8leeping siclmess will erable fubtvre investigators to continue experiments
which it ie hoped will lead to the discevery of a preventive or cure.

NEW CLAIM FOR DISCOVERY MISSING ELWMENT 75

The missing chemical element nunber 75 has been discovered by Dre J.
Heyrovseky, professor ¢f physical chemistry of Charles University, Prague, and
Doctor Douleysek of the Prague Academy of Sciences, acwrd:rg to reports coming
through London. 5

The element bhas been named bohemium, in henor of Boehnia, and was dis.-
covered as an impurity in the well kmown metal magnesium through the use of
the mereury Qrop electroscope. .

Profe Heyre%sky vas a pupil of the famous English chemist, Ramsay, who
discovered several elemeunts, including argon.

Element 75 has heretofore been known only by its number or order in
the table of elements erranged according to their atomic structure.

The discovery of element 75 is 2lso claimed by Prof. Walter Naddack
of the University of Berlin working with Otto Berg ard Ida Tacke. On June 17
2 Beience Service dispatch from Berlin told how they had identified both num-
bers 48 and 75, known to be closely related, through the use of X~Ray analysis
and spectra, They selected the names, rhernium end masurium, as the elements
76 and 43, respectively, in honor of regions lost to Germany as a result of
the war,

From the arrongement of the chemical elements based on laws developed
by Moseley, the Eunglish physicist killed at Gallipoli, the properties of mis-
sing elements can be predicted. From such theorctical evidence it is known
that *¢lements 43 and 75 should be closely related and that they should also
have physical and chemical properties allied to mangensse.

If one or the other of the twe claimants for the honer of occupying
niche 75 in the array of fundameatal siuff of the universe is successful, and
if element 43 has been discovered as cleimed,only threc missing chemical ele-
ments will remain to be discovered. These arc numbers 61, 83, and 87.

CATHOIERAYS MAY BE USED TO KILL GEEMS

Cathode rays, formerly produced within glass vacuum tubes by the dis-
charge of heavy electric currents, cen now be produced in the air in such gquan~
titles as to kill bacteria and insects, and cause other striking physioclogical
and physical effects, by means of an apparatus developed by Dre. W.D. Coclidge
of the General Electric Cdmpany, and described by him in "Science', Dr. Cool-
ldge, inventor of the Coclidge X-ray tube now in general use in hospitals and
laboratories, uses a tube of very high vacuum, with the discharge nede from an
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clectrode within it, which is hested by another electric current. At one

end of the tube is o "window" of thin alwmium, as large es three inches in
dismeter, which keeps the air from getting into the tube, but which pernits
the cathode rays, consisting of rapidly meving clectrons, to poss outward.

With a potential as high as 250,000 volts, and a current of several
thousendths of an ampere, the rays travel as far as 18 inches from the tube,
and produce a purplish glowing of the air ir front of it. Crystals of calcite,
a nineral similar te linestone, glow with an orange light when placed in the
prath of the rays, and continue to do so for several heurs after the exposure
has ended. "In addition to this," says Dr. Coclidge, "they may show bluish
white scintillatiors. Thesc have been observed while the erystal is undergo-—
ing bombardment and for as long as a minvte after raying. By slightly scratch-
ing the rayed surface of the crystal, the scintillations may bve produced for
as long as an hour after raying. Under the microscope, the spot where the
scintillations took place is aarked by a little erater with mapy tiny canals °
leading into it."

Pronounced chemical effects are produced by the rays. For example, cas-
tor oil is changed very quickly tc a sclid substance. The most striking ef-
fects, however, are produced on living things. "Bactoria," says Dr. Coolidge,
"have been rayed, and an exposure of a tenth of a second has been found suf-
ficient to kill even highly resistant bacterial spores. Fruit flies, upon
being rayed for a small fraction of a second, instantly showed almost complete
collapse, and in @ few hours were dead." This may lead to the application of
the rays as a powerful germicide and insecticide, but that their promiscuous
1{.89 would be of considerable danger is shown by their effect on higher forms of

ife, ’

"The ear of a rabbit wes rayed over a circuler area one centimeter in di-
ameter for one second," Dr. Coolidgze continues. "After several days a scab
formed which fell off a few days later, taldng the hair with ite. Two weeks
later a profuse growth of snow white hair started which soon became much longer
then the original gray hair. Another area was rayed for 50 seconds., In this
case scabs developed on both sides of the car, which later fell out leaving a
hole. The edge of this hole is now covered with snow white neir.M

The general design of the present apparatus seems to indicate that it
would be possible to use still higher currents, says Dr. Coolidge. However,
the relatively short range of the rays makes it seem that the apparatus cannot
be used ag a "death ray" in warfare.

"HUMAN BUSK" CASE RECALLS SIMILAR CUSTOMS OF ANCIENTS

Society's right to_dispése of "huaen husks" is a prerogative claimed
by many groups from ancient Greeks to present day Eslkimos, historicel and an-
thropological studies shows Moreover, to "human husks" have often been added
those incapacitated by infancy, old age or illness.

The Chinese, for instance, were especially ept to dispose of girl habies,
& practice which increased in times of famine, and rersisted down to the last
centurye The philosophy which justified their stand csae in part from Confuc-~
lus, who wrote, "A son has received his life from his father and his mother,
and this gives them rights:over hin thot are above all others",
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The Greek custom, adopted also by the Eenerng, of exposing children who
were weakly or deformed at birth, is well Xncwn and was part of a general phil-
0sophy thet the father had power of life and denth over hig children.

Among primitive People, at least until recently, numerous cases of infant-
icide in general as well ags of the death of delorned children - always approved
by the entire &roup -~ have heen brought to lizht by investigaters. Anong
certoin tribes in Africa, in the Philippines, end in other of the Pacifiec Te-
lands, one of a pair of {wing wes always killes, rartly frem the superstition
that an eyil spirit had fatherea one twir and partly becouse in a bdttleless
country the mirsing of two infants overburdens the nother. In other places,
where life wasg hard, girl babies were killed, as of lesg future use than boys.

Among tho Lohentd natives in Africa, a living baby whose mother died at
its birth was buried with the mother, the idea seeming to be that the child be~
longed to the mothere In some places, West Africa 2nong others, a.child was
killed if the omens at its birth were ¥rong. In Avstralia, one investigator
found, "all sickly or defermed children are mage away with in fear of their
becoming a burden to the tribe," while in Adustralia also arose = case of two
deaf children in which the "gecth penalty" was withhelq only because of the
British law,

In most of these cases thers is great sinilarity on threc voints; the child
is killea imediately after the birth and before the naming cersmonies by which
the child ig recognized ag hman. and a member of the tribe; the Hlling of |

the children hag supposedly a direct relation to the welfare of the tribe as
& whole; and the entirs tribe concurs in the custom énd regards it ag proper,

Akin to infant K1ling anong early historic and primitive groups is t'fg_e
killing or voluntary suicide of the aged. On the Greel izland of Ceos, beiore
the Christisn period, it was customary, if not compulsory, for people who had
bassed the age of sixty to drirk Froison hemlock., In some parts of Melanesia,
until very recent times, aged and sick people have been buried alive, but, says
one nan who lived anong them, "it is certain that when this was done there was
generally a kindnegs intended," and the sick and aged usually acquiesced in
the bractices The same custon prevailed until Very recently anong the people
of the frozen north of Siberia, while g Aissicnary anong the Eskirmos reported
that when n young Christian convert was asked what king deed she had done one
day, she replied, "I leqd an old blind women to the cliff that she night throw
herself over,!

It was only after the rise of Christianity, philosophers tell us, that hu-
nan life became so breciocus that every Screp of it nusy be Saved, and it is
nainly where Christianity has gpread that, with increasing ecass of livelihood,
the indivicual life talkes Precedence over the Erowp.

Ag Christi—:mity fought against the established custon of killing sickly
infants, go now, here ang there, appear little icvements to egain change ehg-
tom ang again b#ing about control by society cver itg ffspring, either by
controlling narriages or bernitting the incurable to be disposed of, But can-
tious men point out the difficulties of finding a safe criterion of Judegment
of the fit and unfit, e@specially for borderline cases; Dr. Jechn L:mgdon-—Davies,
English anthropologist, calls attention to the Tact that Byron, Reats, Darwin,
Juliusg Caesar, St. Paul and Dostoievsld were all invalids and the last three
cpileptics, while Calvin, Newton, Heine, Voltaire, Herbept Spencer, aud Row .
bert Louis Stevenson woulg all havs boen exposed at birth according to early
Spertan brineciples, Ho Says, "In other words his tery is packed with exanmples
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where eugenic interference wonld teve impoverizhed the world beyond repair,and
we might almost regard the mouner spent in maintaining the unfit as a. sort of
insurance premium against the dangerous losses.of the other policy."

NEW CANADIAN ME‘].’H'L?DS.MAY REVOLUTICVIZE CCLD STORAGE

Improvements in refrigeration methods which may recsult in widespread
changes in systems of storing en. shipping perisheble foods are being put into
effect by a group of shipping experts, fish distributors and officials of the
Atlantic Experimental Station for Fisheries of the Canadion zovernment.

£ The central idea of the new method is that foods preserved by freezing
should be chilled rapidly instead of slowly, as has been the practice in the
past. Filets of large fish are wrepped in waxed paper and packed tightly in
narrow cans, supk in s rapidly circulating bath of very cold brine, kept con-
stantly at a temperature near zero Fahrenheit. BSmall fish are wrapped and
packed in whole. This process freezes the fish rapidly, preventing the forma—
tion of large ice erystals which oceurs when the chilling proceeds at a slower
rate, and which is very deleterious to the figh when kept for more than a few
days, Fish preserved by the new rapid freezing method have been kept for six
months, and when thawed and cooksd could not be distinguished from freshly caught
fish.

Still more rapid methods of freezing are being sought by the experiment-
ers. Pieces of haddock were hung on wires and submerged ih liguid airs kept in
big thermos bottles, which furnished a temperature of scme 300 degrees below ze-
ro Fahrenheits. At once the liquid boiled and hissed like water when a white
hot iron is plunged into it, and in a fraction of = minute the fish was taken
out, frozen white like one's ear in a blizzard, and tribttle as taffy. There was
no moisture on the flesh, no slime, no crystals of ice in the tissue,

Liquid air freezing is still too expensive for commercial use,; but the
price of the cooling agent could be reduced to a few cents a guart, refrigerat-
ing engineers claim, if the fish irdustry were to 2dcct the tochnic widely, since
the manufacture of liquid air on a large scale for this purpose would bring a
lower price.

The use is being considered also of solid carbton dioxide, the soda-water
gas, which iswmore easily handled than liquid air but not so cold. Seventy de-
grees below zero Fahrenheit is the melting point of carbon dioxide, and like
liquid air it gives a dry, pure colds

ATHLETIC "CONDITION® NO BAR TO INFECTION

The commonly accepted idea that good phisical condition is a safeguard
against infection from disease germs has receive.d comewhat of a biow from the
results of experiments carried ocut by the late Ir. Reynoid 4. Spaeth in the lab-
oratory of the Johns Hopkins Schosl of Hygicne and Fublic Fealth. Dre Spaeth
found that female white rats which were ¥in trainirg! 23 a result of exercise re-
sisted one type of pneumonia infection less well thzn control rats kept in re-
stricted quarters, where exercise was impossibie. It is as ye: too early, Dre



Spaeth felt, to advance any theory in explanation of this unexpected situation.
The experiments, however, dispose of & suggestion that had been brought for-

ward to account for the results of some earlier work on the same public health
problem -~ the relation between physical condition and resistance to infection.

In a series of earlier expcriments from the same laboratory it was fourd
that, in both guinea pigs and whitc rats, animals that had been fatigued to the
point of exhaustion by forced rumming in motor-driven druvms resisted infection
more successfully than rested, unfatigued animals. It was sugcested that the
exercige, even though carried to what from the animals! point of view was cer-
tainly excessive lengths, was responsible for the higher resistance. The ex~
periments on white rats, where the animals ran spontaneously many miles and
were in the pink of condition and yet failed to resist the infection as well

as the controls, made that theory untenable.

It is of interest to note that among white rats the female is the more
strenuous sex. The males were so slothful that they were finally eliminated
entirely from the experimental cages. They persisted in behaving merely like
an extra set of controls. The most active female ran nearly one thousand miles
while the least active male ran during the same time less than one thousand
feet. TFemale white rats run farther and are more active in the presence of
the males, but even after the latter had been eliminated from the experimental
cages, the females' performance still entitled them to be called "athletes" in
contrast to the inactivé controls - and the lagy males. And these athletes
were less able to cope with infection than the sedentary males,

Experimenting next with guinea pigs Dr. Spaeth sought for an answer to the
query: why are athletes so fragile? Going over the results of these mxperi-
ments, he was forced to the curious conclusion that these animals owed their
resistance to infection neither to exercise nor to fatizue but to the fact
that they were in a terporarily starved céndition. The exhausted guinea pigs,
which withstood infection better than the well-fed controls, lost as much
weight during the hours in the motor-driven drums ag though they had beew par—

Guinea-pigs, like 2ll herbivorous animals,

tially starved for several dayss
eat or &t least nibble almost all day and all night. TUnless herbivorous ani-

mals can get concentrated food-stuffs in the form of grain, they have to keep
feeding most of the time in order to get enough to eats Ualike white rats,
guinea pigs recover from fatigue by feeding, not by sleeping. Just as soon as
hey are able to drag themselves to the food-troughs, they fedl ravenously, rap-
idly regaining their normal weight. An analysis of the results of the earlier
experiments showed that whenever an experi::ental]..y infected guinsa pig gained
weight on the day after infection, that animal lived. The converse was not in-
variably true - that is, many animls lost weight and still recovered; but
among those who succumbed to the infection there was not one that had gained

weight the day after infection.
FROZEN WATER PIPES THAWED BY ELECTRICITY

There is no longer any need to crawl under the house with paper and
kindling wood to thaw out the frozen water pipes, ard risk burning the house
down or suffocatings 4 German electrician suggests a means of thawing them
out with electricity. The ordirary house current. is reduced to voltage that
is not excessive by means of a transformer, and then it is sent through the
frozen gection of water pipee The heat produced by the current will melt the
ice.




