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PERMANENT ACHIEVEMENTS 
OF SCIENCE 

A very delightful man whom I 
once knew often said that he was 
deeply grateful to science for all its 
invaluable gifts to humanity, but 
that he would have more confidence 
in scientists if only they would 
change their minds less frequently. 
His indictment of science for its in­
stability was a long one, and took a 
wide range. A favorite count was 
on the treatment of disease. Time 
was, he said, when practice was sim­
ple. Whether the ailment was fits 
or fever, sunstroke or apoplexy, rav­
ing madnes!;, or gentle decline, bleed­
ing by knife or leech was the prompt 
and universal remedy. Then came 
pills and herb tea-white pills, pink 
pills, big pills and little pills, plain 
pills and sugar coated, ginseng and 
camomile, swamp root and sassafras. 
Nowadays we do not try to cure by 
bleeding, and do not turn so uni­
versally to pills or tea. But we arc 
constantly shifting from one alleged 
cure to another, and with what rea­
son, my friend wishes to know. 

In the matter of diet, prescriptions 
have been less venerable but not less 
variable. Our frontier ancestors 
were brought up on food-when it 
was to be had-no questions raised 
and no theories advanced. Our par­
ents throvc on pork and potatoes, 
corn bread and garden sass. In our 
own generation we have been more 
exacting, especially in choosing a 
diet for the young. Time was when 
Wi1lie's older brother waged a futile 
fight against the spinach. Now Wil­
lie may have lettuce and cabbage in­
stead. Baby's older sister took milk 
at one time and orange juice at an­
other. Baby may have them to­
gether. She also seems to thrive on 
bacon and potatoes-a diet once 
thought fit only for adults and hardy 
school boys. 

"Science is fickle," my friend has 
said. "There is no knowing how 
soon the most cherished beliefs of 
today may be abandoned for some 
new fangled idea, hardly conceiva­
ble and not yet conceived." 

In answer to all these charges sci­
ence submits a disclaimer to most of 
the specific details, but a proud ad­
mission to the general indictment of 
variability. Science at some time has 
doubtless suggested that green vege­
tables are a wholesome ingredient 
in the diet of both young and old. 
It has never stipulated spinach as a 
daily dish for either. It has often 
specified certain drugs for certain 
specific ailments. It has never at 
any time offered a cure-all. The 
fads that come and reign and disap­
pear are not the contribution of sci­
ence, but of unfettered hope and im­
agination, to which science is di­
ametrically opposed. 

But variable science surely is. Sci­
ence is a dual combination-an un­
ceasing search for still undiscovered 
secrets of nature, and a continual 
effort to fit all available knowledge, 
both new and old, into the .simplest 
and most plausible rational systems. 
Science accepts nothing on author­
ity, b"t only on evidence. At every 
stage it formulates its beliefs on the 
basis of the best evidence then at 
hand. Meanwhile, in every field, the 
search for more new knowledge goes 
diligently on. It is therefore inev­
itable that the new will frequently 
be at variance with our conceptions 
formulated on the basis of the old. 
·when this occurs 011r ideas have to 
be modified to harmonize with new 
as well as old. Science is proud to 
admit this kind of variability. It 
never closes its eyes to new evi­
dence, but always and everywhere 
carries on an earnest search for it, 
no matter -how revolutionary it may 
seem to be. 

It is .. easily understandable why 
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this variability is very discouraging 
to a certain type of mind. Among 
the ancients, in order to clinch an 
argument, it was only necessary to 
be able to assure the adversary that 
"lpse dixit," the master himself has 
said it. Present day ancients accept 
their beliefs in the same way. To 
them the things that w ere accepted 
as true a few decades or centuries 
ago must still be true. But that is 
not the way of science. 

And yet it is a fair question wheth­
er, after all these years of intelligent 
research, something permanent, 
something true in an absolute sense, 
has not yet been brought to light. 
This, of course, is a question that 
can not be definitely answered. ,ve 
can however say that some of the 
achievements of science have thus 
far successfully stood the most rigid 
tests, and seem only to become the 
more firmly established with every 
new discovery. Reference to a few 
of these will constitute the remaind­
er of this pape r. 

1. Our conception of the solar sys­
tem. 

Up until about three hundred 
years ago the earth was believed to 
be the center of the universe. The 
sun and moon were bodies of some 
importance, but insignificant as com­
pared with the earth. All others 
were objects of beauty and mystery, 
hut otherwise of little consequence. 
According to ancient mythology the 
sun drove his chariot across the sky 
by day, and somehow returned to 
the east by night to be ready with 
the dawn to begin another trip. 

The first attempt at a scientific 
explanation of the phenomenon of 
day and night was made by Ptolemy, 
who iived in Alexandria in the sec­
ond century. According to the view 
of this great Egyptian astronomer 
the sun revolved about the earth, 
making the round in a day and a 
night, the ear1h meanwhile remain­
ing stationary. The moon also re­
volved about the earth, but a little 
more slowly than the sun. The few 
other heavenly bodies that -showed 
individuality of motion, the planets, 
were thought to revolve about the 
sun. This view of the universe was 
accepted without question for nearly 
fourteen hundred years. Then Cop­
ernicus concluded that the motions 
observed could be better represented 

by assuming that the sun is the dom­
inating object of the planetary sys­
tem, about which the planets earth 
included, all revolve, at th~ same 
time rotating on an axis. As a re­
sult of the work of Galileo and Kep­
ler the Copernican ideas, modified 
in some minor ways, became firmly 
established: In the hands of the 
great Newton the r elationships dis­
covered by Kepler received a ra­
tional explanation, which remained 
without the slightest modification 
until less than twenty years ago. 

2. Atoms and their relationship, 
Among the ancients it was a moot­

ed question whether material objects 
arc composed of very fine indivisi­
ble particles, or whether with suffi­
ciently refined instrumentalities the 
division of a particle into smaller 
and smaller parts could be carried 
on indefinitely. With the rise of 
science the evidence began more and 
more to accumulate that the former 
view is the correct one. The parti­
cles which were regarded as indi­
visible ·were then called atoms. 

In this conception it was implied 
that the atoms of different elements 
arc wholly unrelated to each other. 
It was soon found, however, that the 
atoms of many of the elements have 
weights which are almost exactly 
integral multiples of that of the 
lightest atom, hydrogen. This led 
the English Physician Prout, in 
about 1800, to suggest that the hea­
vier atoms may all be complex, and 
built up of different numbers of 
atoms of hydrogen. This idea ap­
pealed very strongly to scientists 
because of the simplicity it would 
introduce into chemical relation­
ships. It also appealed to certain 
non-scientists who saw a hope of 
using artificial methods for bringing 
about the combination of just the 
right number of hydrogen atoms to 
make silver, gold, or other precious 
elements. 

All such hopes as those last men­
tioned were doomed to early disap­
pointment. The more carefully the 
weights of atoms were determined 
the more evident it became that 
many such weights were not integral 
multiples of that of the hydrogen 
atom at all, and Prout's idea was 
abondoned. Relationships among 
the atoms did however most certain­
ly exist. In 1868 the Russian chem­
ist Mendeleef discovered that the 
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properties of the different cl~mc1_1ts 
vary in recurrent manner with in­

creasing atomic weight. This was a 
new clew, which started many an 
investigator off on a renewed search 
for the nature and cause of the rela­
tionship among the atoms. Nearly 
half a century later the brilliant 
young English physicist Moseley 
showed that this relationship is 
much more accurately represented 
by atomic numbers than by atomic 
weights. About the same time \V. 
H. and W. L. Bragg, father and son, 
found, by methods much more accur­
ate than any that had hitherto been 
known, that what we call an clement 
may be composed of more than one 
kind of atom. In particular, they 
found that elements whose atomic 
weights are not integral multiples 
of that of hydrogen are mixtures of 
two or more kinds of atoms which 
arc identical in their chemical prop­
erties and so can not be separated 
by chemical methods, but which 
have different atomic weights, each 
of which is practically an integral 
multiple of that of hydrogen. This 
led at once to the restoration of 
Prout's idea, though in a slightly 
modified form, and · this idea now 
seems destined to hold a permanent 
place in science. 

3. Bacteria. 
About 1857 the wine and beer in­

dustries of southern France were 
suffering great loss from the souring 
of their product. There was at that 
time a young professor of chemistry 
at the University of Lille who had 
recently gained a great reputation 
because of his successful solution 
of a problem which had baffled all 
the old and famous chemists of the 
country for years. The growers ap­
pealed to him in the hope that he 
might be able to discover the cause 
of the trouble and the means of pre­
venting it. ~ficroscopic study of the 
tainted and untainted beverages Jed 
Pasteur, for he it was, to conclude 
that the spoiling was due to the ac­
tion of living organisms. He also con­
cluded that these destructive organ­
isms are present in the air, and that 
if they are either excluded or de­
stroyed deterioration will not take 
place. By followinl{ Pasteur's direc­
tions the growers were able to pre­
vent the deterioration entirely. The 
same principles are now employed 
everywhere in the canning of fruits, 

vegetables and milk, in the pac}{ing 
of meats, and even in refrigeration, 
for the germs do not thrive in either 
a very low or a high temperature. 

A few years later, about 1865, an­
other important industry was almost 
ruined. This was the silk industry, 
and the trouble wa:; <liseases of the 
silk worm. Pasteur was again called 
upon for help. He was very reluc­
tant for it is doubtful whether he 
had 'ever seen a silk worm. At length 
be yielded to the nersuasion of 
friends, and undertook the task. The 
problem proved a very hard one, but 
by 18fi8 Pasteur believed that the 
solution had been found. He an­
nounced the discovery and isolation 
of two kinds of organisms, bacilli 
they were called, which were re­
spoi1sible for two distinct diseases in 
the worms. He also announced a 
method of detecting the diseased 
stock, and of preventing the con­
tagion. Thus the silk industry was 
also saved. 

In 1877 an appeal was again made 
to Pasteur, this time to save the cat­
tle and sheep, which were dying of 
anthrax by thousands. Again Pasteur 
found the trouble to be due to an 
organism. He also found the pre­
ventitive, which was by inoculation 
of the animal with a wcakend strain 
of the same organism. 

.Up until litt_le more than half a 
century ago mortality due to blood 
poisoning in cnscs of open wounds 
and surgical incisions was appal1ing. 
Pasteur's discovery of the action of 
bacteria in causing fermentation, the 
diseases of the silk worm, antJ:.irax 
and hydrophobia led the great Eng­
lish surgeon Lister to investigate I.he 
possibility of preventing infection in 
wounds. By promptly applying 
chemical means to destroy the germs 
that had entered the breach, and by 
excluding new ones, he was able to 
reduce mortality enormously. 

Perhaps no single individual ever 
made a greater contribution to the 
welfare of humanity than did Pas­
teur. And none has ever found his 
conclusions more completely con­
firmed by his own and succeeding 
generations. 

The mere mention of such matters 
as electrons, X rays, radium, organic 
evolution, stellar evolution and in­
heritance suggest that this paper, 

(Continued on page 5) 
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earthed something of great value to 
the human race? 

And as he thought over these 
things he was comforted. 

PERMANENT ACHIEVEMENTS 
OF SCIENCE 

(Cbntinued from page 3) 
which is already long, might be 
greatly extended. Space does not 
permit further discussion. Suffice it 
to say that in every field of science 
there is already an imposing struc­
ture, a large portion of wh~ch may 
well prove permanent. Even a cas­
ual survey of any field will show 
that there is not stagnation, but 
change, and that the more frequent 
course of events is development 
rather than revolution. The an­
nouncement of a new and important 
discovery is · followed by addi­
tions or alterations as the disclosure 
of new facts may require. In this 
respect science resembles not the 
potter who discards a broken or 
misshapen vessel and begins anew, 
but it is rather like the tailor, who, 
in fitting a coat which lacks a little 
of perfection on the first trial does 
not throw away the piece and begin 
all over again, but cuts away a little 
here, lets out a seam for slightly 
greater fulness there, and so at 
length bring:; forth a garment which 
fits the form with reasonable cor­
rectness everywhere. 

W. H. Kadesch 

NARCOTICS 

The law requires that the nature 
and effects of both stimulants and 
narcotics be taught in the public 
schools. A short time ago the write r 
asked a dozen college students to 
describe the nature of the effects of 
narcotics, and to give the extent of 
their use. The replies were all much 
alike. All seemed to have a hazy 
idea that narcotics put a person into 
a stupor and that while in this con­
dition the addict dreamed rosy 
dreams and had a pleasant time gen­
erally. Likewise most of the dozen 
seemed to have the impression that 
the use of narcotics was largely lim­
ited to movie stars and hoboes. Ap­
parently the law was not much ob­
served when these people were in 
the elementary schools. With this 
in mind, and with the hope of being 

of some assistance to the teachers of 
the state who try to teach the effects 
of narcotics, the following brief dis­
cussion of the subject has been pre­
pared. 

Narcotics is a general term for 
substances which in healthy animals 
produce stupor that may pass into 
unconsciousness with complete pa­
ralysis and end in death. In man, 
any drug which produces sleep or 
stupor and at the same time relieves 
pain is known as a narcotic. The 
continued excessive use of them 
will cause a mental paralysis and fi­
nally death. Most of the narcotics 
used at the present time are deriva­
tives of opium. Opium is produced 
from the opium poppy. About 350 
tons of opium are required each 
year for legitimate medicinal use. 
Statistics show that over 8,000 tons 
are manufactured yearly so there 
must be approximately 7,650 tons 
that go into illegitimate trade. In 
addition to this, narcotics from 
sources other than opium swell the 
total to a rather staggering figure. 

Practically all the civilized nations 
of the world manufacture som~ op­
ium or its derivatices, and all except 
the United States and Soviet Russia 
have some for export. The principal 
opium poppy growing countries are 
Persia, China, and India . The peo­
ple of Persia apparently depend up­
on the sale of opium for a considera­
ble portion of their income so are 
naturally unwilling to di scontinue 
its growth. Some attempts have been 
made to limit the growth of poppies 
in China and India but with indiffer­
ent success. The number of factor­
ies making narcotic drugs is quite 
small and the location of practically 
all of them is known. It is qude 
generally greed that if we are going 
to limit the sale of narcotic:s it must 
be done by preventing its produc­
tion and manufacture, rather than 
by trying to prevent smuggling and 
private sale. The value of a small 
quantity of narcotics is so great that 
means of bringing them into the 
lJnited States and selling them will 
be found as long :.cs willing pur­
chasers with money io pay for them 
can be secured. This is an interna­
tional problem, but its solution can 
be ha:stened by education. 

fn general, the narcotic habit is 
more serious and more difficult to 
overco1ue than the habit of using al-
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