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IT is a trite remark to say that the War from which we are just emerging is unexampled in History.[1q] It has involved by far the greater part of the civilized world. It has been waged not only on land and sea but in the air and under the water. All the fighting forces of the nations engaged in it have been put into the field until the man-power remaining has been hardly sufficient to do the work necessary to support the actual combatants. Women have been dragged into the work almost as universally as men. The demands for materials have in many cases far exceeded the resources of the nations involved, if not of the whole world itself. It has cost the lives of millions and condemned millions more to face the struggle of life, sick and maimed. It has left the nations burdened with debts reckoned in thousands of millions of pounds. So overwhelming has been the strain of it that, now that ​it is over, the very reaction shakes and threatens to disintegrate the foundations of civilization.

I am reminding you of these things not as bearing upon the choice that as a nation we made in entering into the conflict. Not all these disastrous consequences can make us regret that choice. Gigantic as must evidently be the cost it was not for us to count it. From the first it was clear that the future of the whole world was at stake, that the conflict was between World Dominion and Liberty[1] [2q]and the memory of our past and the hopes of our future combined to make our path clear. But my object is not to dwell on these matters but to impress upon you that, the choice once made, the issue became one of such surpassing importance that it inevitably called into action all the powers, known or latent, of those engaged in the struggle.

If, with regard to such a War, we ask ourselves—What does it owe to Science? one is tempted to reply that in the first place it owes its very possibility to it. But for the stupendous advances ​that Science has made in times within the memory of many here present no catastrophe at once so wide-spreading and so deep-reaching could have happened. In scale and in intensity alike, this War represents the results of the totality of scientific progress—it is the realization of all that which the accumulated powers with which Science has endowed mankind can effect when used for destruction. We must be on our guard against treating the word Science in such a connection as though it included only the more recent advances that Science has made. Her Old and her New gifts have alike been put under contribution. The development of the human race has been the result of its increase in knowledge of the world around us, of the properties of the substances that it contains and the laws that govern them. Each such increase of knowledge has brought with it an increase of power. Man has learned more fully the resources of the world in which he lives and what assistance he can procure for himself therefrom when he seeks to ​effect something which is beyond his unaided powers. Thus, step by step, he has increased his capacities to an almost limitless extent. Gifted with only mediocre vision the telescope enables him to see the almost immeasurably distant and the microscope to see the almost immeasurably small. In spite of his little strength he can shatter in pieces the hardest rocks and lift the most stupendous weights. If we would learn to what he can attain in speed we must look to his skates, his cycles, his motors and his aeroplanes. The whole world is not too big for his powers of communicating instantaneously with his fellow man either by sign or speech. In short, although there is little ground for thinking that a man comes into the world endowed in any wise differently from his ancestors of many thousand years ago, the accumulated gifts of Science have opened out to the adult civilized mind of to-day the possibility of a life which covers a realm and which is endowed with powers wholly transcending those for which Nature framed him as an individual.


 ​It is to men thus endowed that this War has come with all its overpowering motives and wild stimulus and to its service they have devoted all these acquired powers. To understand, therefore, what part Science has played in the War we must not only look at the new discoveries that have been made in direct connection with it but we must have regard also to the advances which had already begun to play their part in Peace, and which under the stress of War have been pressed into its service. Indeed we shall find that these have played at least an equal part among the great formative influences which made this War what it has been. That which has rendered the burden of the War so crushing has been the huge scale on which it has been waged and this has been the direct consequence of the extent to which the machinery of Peace has been utilized in it. Man mastered Transport, Aviation, Telegraphy and the like in order to add to the conveniences of Peace. It was a result though not a motive that he thereby revolutionized War.


 ​There is one further consideration to be borne in mind if we would rightly appreciate the relation of Science to War as evidenced by the fateful years through which we have just passed. All these advances in knowledge and power of which I have spoken concern intellect only and not character, and we are learning to our cost that no development of intellect necessarily brings with it moral growth. No better proof could have been vouchsafed to us than our recent experiences. For at least half a century Germany had stood first among the great nations in its care for the education of its people. Science was everywhere cultivated and made accessible to the whole nation. Even allowing for the exaggeration of its claims due to its persistent self-glorification I do not doubt that the boast of the Germans that their country could shew a larger proportion of men of scientific attainments than any other was substantially justified and no doubt the influence of these men on the thought of their country was proportionately great. Yet we find Germany ​during a period of at least twenty years consciously and deliberately making preparations for a War to be waged upon its neighbours solely for the purpose of self-aggrandisement. When the War was at last commenced it was acclaimed and universally supported by the Nation. That it opened with a flagrant and undisguised breach of national faith affected the people not at all. At no time did they seek in any way to mitigate its horrors but made it their aim to increase them. Common soldiers co-operated with their officers and the higher commands in carrying it out with calculated and revolting brutality to the civilian populations of the invaded countries. Finally they introduced the use of asphyxiating gas and all the tortures of so-called Chemical Warfare[2]. They thus realized the image which has been before my mind throughout this War when thinking of their ideal of the individual and of the Nation—that which they would have Science and Education make them. It is the monster which the Frankenstein of Mary Wolstencroft[3] created—a ​human being with his powers magnified to those of a giant but destitute of moral sense. In setting the note of the horrors of this War the Germans have sought to imitate such a being—to deify Superior Force and to proclaim that it is all that is to be respected or to be striven for. That this National religion has brought them disaster is due to the fact that their supposed superiority was an illusion. Even with all the advantages of their long preparation and our unpreparedness we find that they had but little to teach us and that so soon as time had permitted us to organize our powers we were industrially and intellectually their equals if not their masters all along the line. But their conduct has taught us one lesson, viz. to put no faith in human perfectibility but to realize that in War one must be prepared to face the uncontrolled use of all the powers that Science, for good or evil, has given to mankind. There is no ground for thinking that from advance in knowledge there will come any increase in those restraining forces—call them ​honour, chivalry, humanity, respect for the laws of War or what you will—which operate to mitigate the horrors of War.

The history of the last half-century furnishes us with excellent material for appreciating the part which Science has played in this War. Forty-four years elapsed between the outbreak of the first Franco-German War and that of the one which is just concluding. The circumstances of the two were strikingly alike. In both we find Germany choosing its own moment for making a deliberate and long planned attack on France. In both cases it had accumulated a vast Army furnished with abundant provision of all munitions prescribed by the Military Science of the time. In theory if not in fact France was similarly equipped. The tactics of the attacking party were the same in both Wars and the immediate result in each case was a successful invasion of France. Fortunately the parallel between the two Wars goes no further. But the duration of each was sufficient to shew the features of a War waged with all the knowledge and  ​appliances of the time, and thus the earlier war furnishes a datum line from which we can measure the changes that have been due to the scientific progress that has been made in the intermediate period.

The novel features thus introduced into War are so many and so varied that, either in form or in substance, well-nigh everything has been changed. In 1870 neither barbed wire existed nor its remedy the Tanks. The guns then used were mainly field guns although we find associated with them a few early attempts at rapid firing by means of mechanical guns such as the French Mitrailleuse. In the late war, on the contrary, we find
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