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- -
SCIENCE AND ITS SERVICE TO MAN1 


THE most striking feature of the worXd's history 
during the past hundred years is the extraordinary 
accession to man's knowledge of nature, the deepening 
of his insight into his own physical, intellectual and 
psychical characters and their correlatioizs, and the 
recognition of the significance of environmeiltal 
changes on his future earth-life. The twenty-three 
years of the present century show no sign of an abate- 
ment either in the rate of the extension of lcnowledge 
or  in the significance of successi~e discoveries. The 
nu~nljer of persons engaged on pure research, or on 
research into the possibilities of the application of 
scientific knowledge to human needs, was never g ~ e a t e r  
than now. I n  many countries large sums have been 
devoted to reinforcing the means of carrying otl these 
efforts, both as  regards equipment and personnel. I n  
not a few, men of wealth have vied with each other in 
creating and endowing great research laboratories, ob- 
servatories and teaching institutions, and the financial 
means having been provided, personal devotion and 
qualification were not lacking. 

One may well consider what. this implies. The in- 
crease of human power through knoll-ledge, the recog- 
nition of new resources in  nature and of the means of 
utilizing them, and the enlarged ability to quicken and 
extend the boundaries of human relationships are  such 
as  disclose in  some measure the peculiar significance 
of the past hundred years for  future human life. The 
world has become indeed smaller, and touch between 
nation and nation speedier and greater. More clearly 
can it be seen that man has a t  his disposal very great, 
though practically unexplored resources ; and he needs 
vision to see wherein opportunity lies. But increase 
of power carries also dangers which only fatuity can 
ignore. The Great War  has revealed this unequivo- 
cally, and has signally shown that man's ability to 
wreclr immensely transcends his power to ameliorata. 
So long as greed of wealth, national prejudices and 
readiness to  misunderstand hold sway, so long will 
there be danger of this wreckage, and even upon a 
scale which more and more ~i7ill greatly exceed the 
power of repair. The work of centuries may be de- 
stroyed in hours, of years in  minutes. And it has, 
unfortunately, become more than ever a necessity to  
be prepared to destroy that one be not destroyed. To 

1 From the presidential address to the llustralasian 
Association for tile Advancement of Science at the New 
Zealand meeting. 
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this one may add that the exigencies of war involve 
the destruction of the fit: while sentiment often se- 
cures not only the survival of the unfit, but also even 
their reproduction. Truly, civilization may be 
wrecked by its o ~ m  genius! 

The quickening of human life and the extension of 
human powers call to young countries like the Domin- 
ion of Sew Zealancl and the Commonwealth of dus- 
tralia, rapidly growing into nationhood, for response 
in the details of their national life. For the short 
tern1 of our civic existence, and judged by the average 
standards of the past century, we have perhaps done 
fairly well. That standard, however, is no longer ade- 
quate. Things are appropriately measured only by 
comparison; and one asks, therefore, "What, in the 
light of world-clevelopments, are the scientific and 
other needs of Australasia to-day?" Our countries 
are, indeed, goodly heritages, and the right to them is 
effective occupation. None but the purblind can fail 
to note that the expansions of various populations 
are such that we here sorely need to survey our past 
development and our possible future in the light of 
world politics. 

Considerations such as these put us upon inquiry 
and compel the question, "What part will Bustralasia 
play in extending and exploiting the realms of sys- 
tematized knowleclge, and in applying it to hunian 
needs?" I need hardly say that it is not enough 
merely to inherit the lore of the rest of the world; by 
our own contributions to the general store we must 
repay, or be classed among those who attempt to 
thrive on the genius of others. 

There are, of course, among us those to whom the 
splendid generosities of the patrons of science call 
for 110 response of gratitude, and governlnents whose 
vision rises to that of statesmanship in providing for 
a better future in scientific inquiry are in their opin- 
ion but lavish and foolish. There are, however, also 
those who recognize that the British races must in 
the future--more than in the past-react to the fact 
that systematized knowledge is playing a r8le of new 
and ever-growing significance in world-affairs. With-
out acute national danger we can no longer ignore 
the need for creating for the rising generation the 
opportunity to become more thoroughly conscious of 
what is lrno~vn of nature, and to become, moreover, 
instinct with the disposition to apply knowledge to 
practical ends. 

It is considerations such as those expressed which 
will govern this matter of my address on this occa- 
sion, and I would add that the destiny of Australasia 
calk upon us to attend in11nediateIy to many things 
in which we have as yet made only a beginuing-
among these our equipment for research and for in- 
struction in the whole range of the sciences. I n  this 
connection be it said that it is not, however, the ma- 

terial results that are the main concern. The world in 
which we live and the physical creations of man are 
but tools at our disposal, of value for our training 
and self-expression. Moreover, we live in a world of 
rivalries-here generous, there cruel and unscrupulous 
-and our equipment in a lmolr-ledge of nature will 
be a great factor in our destiny. It is not inappro- 
priate, therefore, to consider for a moment the intrin- 
sic character of that kilomledge upon which so much 
depends, and at the head of which stands vhat  has 
heen called the "clueen of the sciences," Xathematica, 
and her no less splendid sister, Astronomia. 

I propose, then, to refer not only to the intrinsic 
nature of science, and to the need for creating and 
nurt;aring institutions for pure research and for in- 
quiry into possible applications of its results to psac- 
tical ends, but also to certain notable features 01its 
recent developments. 

The essential elements of any sciel~ce are, as it 
were, the basis of its higher claim upon our atten-
tion. Nevertheless, it may serve material ends. Thus 
mathematics and astronomy, for example, while of 
great value in relation to physical life-the first in 
the reach of its applications in physics, electricity, 
engineering, metallurgy, chemistry, biology, and so 
on, and the latter because of its services in regard to 
narigation, time, etc.-are of the highest value as 
ends in themselves, as indeed also are the higher ele- 
ments of every other science. They provide a nobler 
discipline for the mind. 

It is, moreover, a curious fact in the history of sci- 
ence that great discoveries have been made not by 
those who were thinking of practical applications, but 
by those whose sole aim was to reach a deeper under- 
standing of nature. Minerva bestows her favors not 
on those who think they may use her to obtain a sort 
of Pandora's box, but on those who worship her for 
herself. The highest product of civilization is not the 
mere maintenance of man on the planet, but such 
maintenance as malies him a student of that vast uni- 
verse of which physically he forms so utterly insig- 
nificant a part-a student, developing faculties by 
means of which he can appreciate beauty, magnifi- 
cence, majesty, and, indeed, the xhole range of things 
s~iri tually apperceived or intellectually grasped-a 
student capable of solving the most apparently hope- 
less problems. 

Epoch-malring conceptions flash into the mysterious 
world of mind as meteors in the celestial vault, and 
humanity is then enriched. Often revolutionizing 
older conceptions, their significance is in some meas- 
ure realized by the prepared mincls through whom 
they come. When a Heraclitus or a Bergson is over- 
whelmed with the fact that the problem of ontology 



455 DECEYBER7, 19231 SCIENCE 

is summed u p  in the phrase WUVTCL 'pSv, a philosophy 
has been created. When an Archimedes bursts forth 
with his E $ ~ ~ K ~  aES,O~KU,conception of far-reaching 
collsequence is added to the science of physics. -4. 
Newton, seizing the idea of universal gravitation, de- 
velops the Principia, said by Laplace to be the great- 
est monument of human genius ever created. A Car-
not, a Joule, a Mayer lays the foundations of the 
theory of heat; a n  Abel, reenvisaging the work of Le- 
gendre, establishes a new branch of mathematics. A 
Poincare', stepping into a carriage, grasps a new 
mathematical t ruth;  his technical command of mathe- 
matical reasoning enables him to establish it formally. 
Illustration after illustration could be given of the 
fact that it  is to the cultivated mind that the truth 
appears, and so appears that its place in  the world of 
knowledge is recognized. 

The importance of a scientific conception inheres i n  
two things: one is that it coordinates and thus sys- 
tematizes our theoretical constructions of nature, mak- 
ing it possible to keep the manifold of phenomena 
within our grasp; the other, that it  confers creative 
power i n  our dealing with matter. One may perhaps 
refer for  a moment to the latter aspect. 

THE CREATIVE POWER SCIENCEOF 

It was well said by Stieglitz, of Chicago, that "it is 
important . . . that the public should awaken to a 
clear realization of what the science of chemistry 
really means to mankind, to the realization that its 
wizardry permeates the whole life of the nation as a 
vitalizing, protective and constructive agent." H e  
urged that the layman should understand that chem- 
istry is the "fundamental science i n  the t rans foma-  
tion of matter." To justify this dictum fully one 
must, no doubt, substitute fo r  ('chemistry" a wider 
term. It is to chemistry coupled with mathematics, 
physics and technology generally that the dictum more 
truly applies. 

W e  are, of course, ap t  to see more clearly the sig- 
nificance only of the realms of lmowledge with which 
we are  best acquainted. The field of acute vision is 
restricted, and the fovea centralis of the specialist eye 
can hardly be expected to embrace the world-picture. 
Thus, when with great lucidity Berthelot said that 
"chemistry creates its object" he spoke t ruly;  when 
he added that it possesses this creative faculty in  a 
more eminent degree than the other sciences, that as- 
sertion may be regarded as applicable rather to what 
may be called the "larger chemistry" than to chem- 
istry in the more restricted sense. 

The observation that "science" is creative is, how- 
ever, just, if the word be understood i n  the sense of 
"systematized and coordinated knowledge." Certain 
branches of knowledge are but little more t h i n  a sys- 
tematic record of facts-i.e., they are  in a broad sense 

"descriptive"-and their accumulation is somewhat of 
the nature of cataloguing, while others penetrate to 
the inner significance of things and result in new and 
fecund constructions of the world-concept. I n  short, 
one may say that science is three-phased: it  is de- 
scriptive, analytic and synthetic. It is preeminently 
to the synthetic phase that we are most deeply in- 
debted for  creative power. Thus, one may say that 
the discoveries of the small shell-fishes that furnished 
Tyrian purple (Ianthilza, Purpura and &Iurez) are 
overmatched by the chemist who synthetically made 
the identical but purer substance dibromindigo.2 
Nevertheless, i t  is well to remember that the descrip- 
tive and analytical elements are, after all, necessary 
means to a n  end. 

I n  the broader view we see that we owe to science 
not merely the products of synthetic chemistry, the 
multitude of chemical and pharmaceutical products, 
the myriads of splendid dyes, the perfumes and flavor- 
ing-substances, the explosives, the viscoses, celluloids, 
xylonites, bakelites, etc., but the various metallurgical 
processes, the steels and alloys that have made prac- 
ticable, and have greatly cheapened, construction, and 
that have created new possibilities in  manufacture. 
Other things being equal, the people whose national 
equipment includes the creative laboratories, the peo- 
ple whose instinct is to explore the great world about 
them in order to know and understand its nature, the 
people who desire to exploit its resources, using its 
crude substance as raw material with which to fashion 
things fo r  its requirements-these are they who must 
become dominant. That is in  the very nature of the 
case. I n  short, not in physical toil lies the secret of 
national success, but in intellectual achievement in  
the realm of nature-knowledge and i n  the power at- 
tained through such achievement. 

The field of exploration in nature embraces now the 
micro-world of the subatomic as well as the vast 
depths of space. Man's senses are limited, and he 
has been forced to extend their range by artifice. 

Education in the proper sense does not; merely in- 
volve the acquisition of the immense stores of in-
formation now available, but also-and this is su-
premely important-the development of faculty; i.e., 
power and facility in the use of the acquired knowl- 
edge, and the awakening of insight and inventiveness, 
a love f o r  inquiry into natural phenomena and for  
the systematizing of knowledge. It has been fortu- 
nate fo r  the world that individuals have devoted very 
large sums of money for  the purposes of research- 

2 The color secreted by the shell-Esh is 6:6' dibromin-
digo, and is not as fine as the 5:5' dibromindigo manu- 
factured cheaply by the synthetic chemist in large 
quantities. 
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e.g., Prince Demidoff in  Russia; Lick, Rogers, Roclre- 
feller, Carnegie, etc., in  the United States of America; 
the late Prince of RSonaco, etc.; and Carvthron here 
in New Zealand-and, owing to what the war revealed, 
governments have begun to realize that research is a n  
essential fo r  national safety and progress. F o r  ex- 
ample, the British Government recently granted 
£1,009,000 for  industrial-research associations, and 
over £200,000 for  a fuel-research station, £35,000 on 
a 1o~'i--temperature-researchstation, and during last 
financial year expended, moreover, £204,000 on the 
National Physical Laboratory. Japan  is establishing 
a aational-research laboratory at  a cost of over £300,- 
000, to which the Mikado himself contributed £100,- 
000. One business firm alone in Germany, the Ba- 
dische Soda-nnd-dnilin Fabrik, is said to have de- 
voted no less than £1,000,000 and to have spent seven- 
teen gears in research before a satisfactory production 
of artificial indigo ivas achieved. At  the beginning 
of this century Germany was paying annually £600,- 
000 for  indigo. -4t the outbreak of war she was sell- 
ing annually £2,600,000 worth of dye. I n  the United 
States of America the annual espenditure on the De- 
partment of Agriculture alone is £7,506,000; the Car- 
negie Institution has a revenue of £220,000; the Mel- 
Ion Institute for Industrial Research cost £100,000 to 
build and equip, and has an annual expenditure of 
£77,000, Among the efforts of business firms may be 
mentioned the General Electric Company, which has 
a research staff of 150 persons, and the Eastman Ko- 
dalr Company, which spends annnally about £30,000. 
The Penasylvauia Railway Companies' laboratories 
cost ,EG0,000, and employ therein 360 persons on re- 
search. 

I n  order that research in Australasia shall be what 
national progress and national safety demand two 
things are eminently desirable: ( I )  The more com-
plete equipping, staffing and endowing of our uni-
versities and technical colleges, so as  to enable re-
search morlr to be carried on by the teaching staffs 
and gradnate students; (2) the development and ade- 
quate equipment and endorvmeat of a great research 
institute for  Australia, so that i t  may fulfil the func- 
tions indicated in such an act as  that creating the In- 
stitute of Science and Industry. F a r  removed frorn 
the centers of intense intellectual and scientific life, 
we stand in the greater need of such assistaaca; and 
the heritage which it  is our privilege fo posscss \v:Il, 
fo r  its retention ancl defense, need to produce f a r  
more material wealth, and to carry a lwpulation 
vastly greater than is ours a t  the present day. 

I would point out that even in apparently simple 
matters research is needed. The need is often by no 
means so self-evident as is colrimonly imagined, and 
fatuons ignorance may regard it as annecessary. It 
is easy, however, to  multiply illustl ations to the con- 

trary. Will you permit me to make reference, by way 
of a n  instructive example, to  a very commonplace 
matter-the elimination of what has been called 
"knock," "pinking" or "detonation" in  internal-com- 
bnstion engines. Independently, and as  f a r  back as 
1881, Bertholet and Le Chatelier found that the prop- 
agation of flame in some mixtures of a ir  and cer-
tain combustible gases, and in appropriate mixtures 
of oxygen with nearly all combustible gases, set u p  a 
detonation wave; Mallard and Le Chatelier later as- 
certaining that the development of this wave was al- 
\\-ays instantaneous, not progressive, and was marlred 
by intense luminosity. The velocity of the wave was 
shown by Berthollet and Vieille to be constant, and 
Dixon held that  during detonation the flame t r a ~ e l e d  
with the velocity of sound at  Lhe temperature of the 
burning gases. Pressures of 25 to 78 atmospheres 
lasting a n  exceedingly brief period were produced, 
these being about four times as  great as the maximum 
"effective pressure" developed by the explosion. The 
intensity of such detonation increases with the degree 
of the compression, with temperature, with advance 
of the spark-timing and with the extent of carbon de- 
posits. Even when without danger it  operates to re- 
duce the efficiency of a n  engine, and as  a consequence 
researches have been directed to means of reducing or 
eliminating it. 3Iathematical and physical examina- 
tions of the question showed that during norlnal com- 
bustion the pressure-differential is very small, but a 
flame-front moving with the velocity of sound pro- 
duces a n  enormous pressure-differential, heard as the 
"knocli." Todine and certain organic compounds, con- 
taining selenium, tellurium, tin and lead, were found 
to retard the velocity of the combustion. When mixed 
with various fuels, benzene, which does not itself de- 
tonate even at  co~nl~ressions of, say, 14 or 15 atmos- 
pheres, reduces their tendency to detonation. Again, 
though present in the molecular proportion of only I 
in 50,000 of, say, kerosene-air mixture, diethyl tel- 
luride was found also to prevent deto~lation, ;ind in 
the same circumstances lead-tetraethyl in the 1nole1:u- 
lar  proportion of only 1in 215,000. One molecule of 
diethyl telluride was equal in effect to 330 n~olecules 
of benzene. T.tThen lead-tetraethyl is mixed to the CX-
tent of I volume with 1000 volumes of gasolene, per- 
fect smoothness of running is secured. 

Now, the mere recital of the above results shotvs 
that to  attack even such a n  apparently simple ques- 
tion as "the best means of running an internal-com- 
bustion engine" an enormous amount of difficult re- 
search is reclnired, and much ingenuity is demanded. 
But  when the solution is attained the economic and 
general advantages are very great i ~ ~ d e e d . ~  

3 See the researches o f  Miclgley and Boyd, of the Gen-
eral Motor Resea~ch Corporation, Dayton, Ohio. 



I will give another instance, a n  unsolved problem 
so far-viz., the production of light without heat. 
Any notable increasing of the efficiency of light-pro- 
ducing apparatus is self-evidently of high economic 
importance. The wave-lengths of visible light range 
b e t ~ e e n  7,600 and 4,000 Angstrom units (viz., ten mil- 
lionths of a millimeter), and ether'undulations of 
wave-lengths outside those limits are practically value- 
less for  lighting purposes. Moreover, even within 
such limits the relative intensities vary for  different 
sources of light, being, for  example, characteristically 
different for  sunlight, the electric arc and gaslight. 
The problem of light-efficiency is that of insuring, in 
the production of radiant energy, that it shall lie 
wholly within the luminous limits, and, moreover, be 
so distributed therein that the maximum luminosity 
shall be obtained; this last depending, however, upon 
the subject-viz., man of normal vision. ( I t  is dif- 
ferent fo r  color-blind persons, and i n  general fo r  
those possessed of vision which is in any way abnor- 
mal.) Research has shown that a 4-watt carbon glow- 
lamp has a luminous efficiency of only 0.43 per cent., 
while the luminous efficiency of the firefly is no less 
than 99.5 per cent. The most perfect of artificial jl- 
luminants has a n  efficiency of only about 4 per cent. 
-say, one twenty-fifth of that of the firefly. This 
fact has inspired a large number of investigations on 
the nature of light produced by plants or animals; 
about 290 papers have been written on the subject, 
and the distribution of light-producing organisms in 
the plant and animal kingdoms has been well ascer-
tained.4 There appears, however, to be no order in 
either in  the distribution of the luminescence. 

Using Nutting's light-sensibility curve (1911), Cob- 
lentz, Ives, Emerson and others deduced the number 
of lumens5 per watt, and found it  to be 2.6 fo r  the 
carbon incandescent lamp, 8.0 for  the tungsten, 19.6 
fo r  the "3fazda" of type C, 42.0 fo r  the quartz-mer- 
cury arc, and no less than 629 for  the firefly (Photi- 
nus). Newton Harvey has recently ascertained that of 
the photogenic substances, luciferase and luciferin, the 
former is probably a complex protein, the latter a nat- 
ural proteose, or a t  least not a protein. The lucifer- 
ases and luciferins obtained from closely allied forms 
will interact to produce light-e.g., Photuris luci- 
ferin with Pyrophorus luciferase, and vice versa-but 
unless closely allied they may produce no light what- 
soever. 

The remarkable fact regarding luminescence is the 
very small amount of substances necessary to cause 

4 1 t  may be mentioned that luminosity may arise from 
bacterial infection, and in the ease of a frog which had 
had a large meal of fireflies the light shone through his 
body. 

5 The flux emitted per steradian by a uniform point 
source of one "international candle. " 

a visible emission of light: fo r  example, the imping- 
ing of a single a particle-i.e., a single helium atom- 
upoil a crystal of zinc sulphide is readily seen as a 
bright flash. It has been found also that 1 part  of 
luciferase i n  1,700 million parts of water mill give 
light when luciferin is added, and similarly in regard 
to a soluton of luciferin when luciferase is added. 
This figure is not uncertaia, fo r  assuming that the 
luminous gland of Gypridinn is wholly luciferase, i t  
has been experimentally verified. The action involves 
oxidation and is easily reversible, but the luminescence 
itself appears to depend upon the attainment of a cer- 
tain reaction velocity. I t  may also be noted that the 
greater the concentration of luciferin the longer the 
luminescence lasts, and the greater the concentration 
of luciferase the shorter it lasts. Temperature has a n  
effect, and there is an optimum value beyond which 
the light decreases again. The Photinus firefly emits 
a n  orange and the Photuris a greenish-yellow light, 
and different colors may be obtained by using dif- 
ferent combinations of luciferases and luciferins. 

The research, so far,  does not appear to have 
yielded any solution of the practical problem of con- 
fining the production of energy wholly within the 
wave-lengths, which furnish a maximum luminescence 
and involve no losses through heat o r  actinism, etc. 
But they are a beginning, and are systematic, and I 
have no doubt that the present enormous waste of en- 
ergy in the production of light will be overcome, if 
not by a continuation of this particular study, yet by 
studies which exemplify the methods of such re-
searches as those here referred to. 

CREATIONOF A NATIONALAPPRECIATIONOF SCIEXCE 
As a people we lack a due appreciation of sys-

tematized knowledge. The change must come through 
change of our environment. I t s  power, however, to  
affect our character, mental habit, etc., if it exists a t  
all, diminishes with our age; hence the means by 
which a nation is to be so taught the physical sciences 
that interest therein will grow with the lapse of time 
must be called into requisition in the youngest years 
of individual lives. Nearly all young children ap- 
pear by nature to have that inquisitiveness which con- 
stitutes the appropriate foundation of the scientific 
habit, and they instinctively follow the heuristic 
method with but slight leading. Elementary schools 
whose teachers had even a smattering of scientific 
Imowledge, and whose equipment included the means 
of instruction in intuitional mathematics, in physics 
and chemistry, and in natural history, could--even in 
a generation-produce a change in the mental caste 
of the people. Scientific nescience on the part of the 
teaching staff could be made good by the issue of ap- 
propriate primers, the supply of apparatus, and by 
giving them special lectures. Sational des.tiny will 



be profoundly affected by this method; for by it  we 
can develop an instinctive disposition to rely upon the 
aids which science can afford in practical affairs. 

The aim of a good educational system is to engen- 
der a n  interest in the world of mind and in its physi- 
cal environment so as to ensure our being advised as  
to  what is already bnown, and being endowed so as 
to  be able to  utilize the resources of nature, thus 
making us alert to the opportunities about us;  this 
assuredly not in order that we may live more luxuri- 
ously, but that we may live-so to speak-more 
expressively. 

The more advanced elements of this system will be 
a good series of text-books, appropriate apparatus fo r  
schools and colleges, qualified teachers, well-equipped 
and adequately staffed technical colleges and univer- 
sities, so that the staffs shall have abundant time for  
research and for  guiding post-graduate work. The 
means for  carrying out such research is also sorely 
needed. Beyond this the scientific departments of 
government-e.g., agriculture, etc.-mould require 
staffs to  carry on their nplwolwiate researches, i n  
addition to their routine duties. Finally, as  before 
said, we need institutes for  pure research, and also 
institutes concerned both with research and with all 

' applications of science to  industry. To these insti- 
tutes persons interested might go freely for guidance, 
a t  a payment only of such fees as are needed to pre- 
vent unreasonable use of the institntion. I f  the 
world be so organized as to admit of it, i t  were better 
to  find hundreds of millions f o r  such work as this than 
for  perpetual readiness to destroy. The education 
and control of peoples; the means of solving the so- 
cial, economic and financial problems of international 
life; the question of control and distribution of popu- 
lations; the inauguration of a scheme of national and 
international life in which a spirit of service shall 
take the place of the spirit of merciless conlpetition- 
these will need all the elements of the problems to be 
under review, and mill call fo r  the exercises of the 
most complete knowledge both of external nature and 
of human character. The alternative would appear 
t o  be wreckage and the spread of poisons and of dis- 
ease, and these might even destroy civilization, so that 
knowledge, instead of having rendered noble service, 
mould have cursed the world whose genius had called 
i t  into being. 

Our hope is to see a new spirit born here. One 
may ask, to  what end? I t  may be that we can not 
say. S o  one knows what lies on the knees of the 
gods. But  there is something within the mind and 
heart of any great people that responds to  the dream 
of excellence, and inflames when the vision of national 
destiny is before it. Our mother-land has had a great 
past. I s  its offspring here in southern seas, illumined 
by '*the gem-pointed cross and the blazing pomp of 
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Orion," to rise to material, to  intellectual and to moral 
greatness among earth's peoples? I f  so, the path is 
strenuous but glorious. All visions of ease and lux- 
ury are  but opiates and lead to destruction. W e  shall 
need to gird oursels~es fo r  the task, and create for  our- 
selves a world ?here our sons, knowing something of 
the splendid mysteries of the boundless universe, and 
also of our own little world, will excel in the a r t  of 
using to the full the heritage our nation has given us. 
Then, indeed, will science have rendered noble service 
to the sons of Australasia. 

GEORGEH. KNIBBS 
INSTITUTEOF SCIENCEAND INDUSTRY, 

AUSTRALIA 

H.FREEMAN STECKER 
INthe death of Dr. H. Freeman Stecker, ranked as  

one of the leading mathematicians of the world, which 
occurred after six months of illness, in  the Mercy 
Hospital, Baltimore, on October 29, the Pennsylvania 
State College lost one of its best known scientist fac- 
ulty members. H e  had served the college for  twenty 
years, and i n  that time presented over twenty papers 
oh mathematical subjects. 

The follo~ving memorial was spread upon the min- 
utes of the faculty organization of the School of the 
Liberal Arts a t  the Pennsylvania State College a t  a 
recent meeting : 

The School of the Liberal Arts of the Pennsylvania 
State College, wishing to place upon its records a me-
morial tribute to the worth and work of Dr. EIenry 
Freeman Stecker and to give expression to the distinct 
sense of professional loss wliich the college and school 
have sustained in the passing of our friend and col- 
league, adopts the follolving minute: 

Dr. Henry Freeman Stecker was born at Sheboygan, 
Wieconsin, June 3rd) 1567, and died in the Mercy Hos- 
pital a t  Baltimore, October 29th) 1923. He entered the 
University of Wisconsin in 1889, receiving the degree 
of Bachelor of Science in 1893; Master of Science in 
1894, and Doctor of Philosopliy in 1897. He mas also 
fellow in mathematics 1893 to 1895, and honorary fel- 
low in 1897. During the academic year, 1900-1901, he 
studied at the Universities of Gijttingen and Berlin. He 
also spent the summers of 1911 and 1912 in Paris at- 
tending lectures on mathematics, and on the latter occa- 
sion participated in the meeting at  Cambridge, England, 
of the International Congress of Mathematicians. 

His career as a teacher began in his undergraduate 
days, as assistant in mathematics, 1890-1895. He served 
at Northwestern University from 1897 to 1900, and after 
his year of study abroad was called to Cornell 'C'niversitx 
as instructor in mathematics, where he remained until 
1903. In  the fall of that year, he was elected to an 
instructorship at  the Pennsylvania State College, and by 
zeal and devotion to his profession rose in academic rank 
and preferment to a full professorship in mathematics. 
Dr. Stecker mas a member of Sigma Xi, and of the fol- 


