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immediate employment in some specific branch of the profession, 
and up to this point his training is, necessarily no doubt, more 
academic than in England, where the application of the prin
ciples he has acquired at college is still generally left for the 
office or works of the engineer_ With this difference I am not 
at present concerned, but I desire to reiterate what I have 
already said to the effect that where, as in England, the student 
of engineering has the opportunity of continuing his training in 
the office or works, it is better that his limited college course 
should cover all that is possible of the principles of those sciences 
which may prove useful or necessary to him in after life, rather 
than that any of them should be omitted for the sake of antici
pating the practical application of certain others. 

The compulsory inclusion of the principles of all such subjects 
as chemi>try, electricity, geology, and many in science 
courses intended for a future engineer is desirable not only 
because a fundamental knowledge of them leaves open a very 
much wider field from which the engineer may, as opportunity 
offers, increase his knowledge and practice in the future, but 
because many of such subjects are inseparable from an intelligent 
understanding of almost any great engineering work. "Nothing 
so difficult as a beginning" may be a proverb of rather too far
reaching a nature, but it contains the suggestion of a great truth, 
increasing in weight as we grow older, and the beginnings of 
such collateral sciences should therefore find a place in every 
engineering student's store of early knowledge. 

But after all, when these things have been clone in the best 
manner-when the scientific and practical training of the 
engineering student has been all that can be desired, it is a 
matter of general experience among engineers who have closely 
watched th<: rising generation, that the most successful men in 
after life are not produced exclusively from the ranks of those 
whose college course has been most successful. No doubt such 
men have on the average been nearer the top than the bottom, 
but it is an undoubted fact that when we class them according 
to their earlier successes or failures, we find the most remark
able disparities. \Ve find many who in academic days gave but 
little promise, and we miss large numbers who promised great 
things. These facts are not confined to the profession of the 
engineer, but they seem to me to be accentuated in that profes
sion. We shall no doubt be right in attributing the disparity to 
differences of mental temperament and of opportunity ; but does 
it follow that there are no faculties which may be cultivated to 
reduce the effect of such differences? I venture to think there 
are. I will instance only one, but perhaps the most important 
of such faculties, and which in my experience among young 
engine<:rs is exceptionally rare. I refer to the power- of 
marshalling facts, and so thinking, or speaking, or wdting of 
them that each maintains its clue significance and value. 

In the minds of many young engineers a mathematical training 
undoubtedly has the effect of making it extremely difficult to 
avoid spending an amount of time upon some issues out of all pro
portion to their importance; whileotherissueswhichdonotreadily 
lend themselves to mathematical treatment, but which are many 
times more important, are taken for granted upon utterly insuffi
cient data, and chiefly because they cannot be treated by any 
process of calculation. I believe that nothing but well-directed 
observation and long experience can enable one to assign to each 1 

part of a large engineering problem its clue importance; but much 
may be clone in early training also, and I think ought to be 
done, to lead the mind in broader lines, to accustom it to look 
all round the problem, and to control the imagination or the 
natural predilection for one phase from disguising the real 
importance of others. Ia the practical design and execution of 
important works the man wi!Lsooner or later be recognised who 
has the power so to formulate his knowledge, and on the same 
principles has succeeded in so marshalling and expressing his 
thoughts, as to convey to those by whom he is employed just so 
much as may be necessary and proper for their use. 

Such considerations are not, it is true, a branch of mechanical 
science, but being essentially important to the attainment of 
maximum usefulness in the application of any science to the 
various branches of engineering· which are the chief ends and 
aims of mechanical science, they are, I think, worthy of mention 
from this chair. 

In proportion as the engineer possesses and exercises such 
powers he will avoid those innumerable pitfalls to which im
perfectly instructed ingenuity is so particularly liabl(!, and to 
which the Patent Office is so sad a witness ; and in the same 
proportion must always be the useful outcome of the great 
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schools of science which have become so striking a feature o. 
the later Victorian Age. 

In relation to the results of applied science, I have spoken 
only of the steamship; add the telegraph, and I think we have 
the m()st important tools by which the present conditions of 
modern civilisation have been rendered: possible. And more 
than this, I think we have, in the lessening of space, and the 
facility for intercourse they give, the chief secret of that marvel
lous development of the empire ·which this year has so pleasantly 
and so memorably signalised. Is "Our Lady of" the Sunshine 
and "the Snows" no nearer to the mother land than sixty years 
ago? Are the Australias-New Zealand-no nearer to both? 
Assuredly they are. Would British Africa, would the Indian 
Empire have been possible to Britain on the principles and the 
methods of Imperial Rome? Unquestionably not. Then let 
me say again that I claim for the objects and the work of 
Section G a magnificent record, an abiding po\ver for the peace 
of the world, and for the unity and prosperity of the great 
empire to which we belong. 

THE AMERICAN ASSOCIA TJON. 

THE meeting of the American Association for the Advance
ment of Science, held at Detroit August •9-13, though the 

smallest since 1879, was, as many small meetings are, one of the 
most interesting and important. 

Much disappointment was felt at the absence of President 
Wolcott Gibbs, owing to the condition of his health and his 
advanced age, which forbade him making so long a journey. In 
his absence Prof. Wm. J. McGee occupied the chair. 

A feature of the meeting was the forecast of a jubilee celebra
tion at Boston next year, for which Prof. Putnam, Secretary of 
the Association, has secured a wealth of invitations from aU 
governmental, educational, and scientific organisations situated 
at Boston; and the election of Prof. Putnam himself, after a 
quarter of a century of service, to preside at the great Boston 
meeting, which promises to be a very great scientific gathering. 

A memorial address on the life and work of the late president 
of the Association, Prof. Edward D. Cope, was delivered by 
P.rof. Theodore Gill, and is· printed in fuH in Science. The 
address concluded with the following reflections upon the place 
which Cope must be a<;signed in the history of science :-

"Among those that have culti,•ated the same branches of 
science that he did-the study of tilt'! recent as well as the ex
tinct Vertebrates-three natmalists have acquired unusual 
celebrity. Those are Cuvier, Owen, and Huxley. 

" Cuvier excelled all of his time in the extent of his know
ledge of the anatof!1ical structure of animals and appreciation of 
morphological details, and first systematically applied them 
to, and combined them with, the remains of extinct Vertebrates, 
especially the mammals and reptiles. He was the real founder 
of Vertebrate palreontology. 

"Owen, a disciple of Cuvier, followed in his footsteps, and, 
with not unequal skill in reconstruction and with command of 
ampler materials, built largely on the structure that Cuvier had 
begun. 

"Huxley covered as wide a field as Cuvier and Owen, and 
likewise combined knowledge of the details of structure of the 
recent forms with acquaintance with the ancient ones. His 
actual investigations were, however, less in amount than those 
of either of his predecessors. He excelled in logical and forcible 
presentation of facts. 

"Cope covered a field as extensive as any of the three. His 
knowledge of structural details of all the classes of Vertebrates 
was probably more symmetrical than that of any of those with 
whom he is compared; his command of material was greater 
than that of any of the others ; his industry was equal to 
Owen's; in the clearness of his conceptions he was equalled by 
Huxley alone ; in the skill with which he weighed discovered 
facts, in the aptness of his· presentation of those facts, and in 
the lucid methods by which the labour of the student was saved 
and the conception of the numerous propositions faciliatecl he 
was unequalled- Hio logical ability may have been less than 
that of and, possibly pf Cuvier. He has been much 
blamed on account of the constant changes of his views and 
because he was inconsistent.. U11;questionably he did change 
his views very often. Doubtless sorne of those changes were 
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necessitated by too great haste in formulation and too great 
rashness in publication. The freedom to change which he 
exercised, and which was exercised too little by at least one of his 
predecessors, was an offset to his rashhess. He exercised a 
proper scientific spirit in refusing to be always consistent at the 
expense of truth." 

VIe have received copies of addresses delivered before some of 
the sections:-" A Chapter in the History of Mathematics" was 
the subject of an address delivered before the section of 
Mathematics and Astronomy, by Prof. W. W. Beman. An in
teresting address was delivered before the section of Physics, by 
the vice-president, and chairman of the section, Dr. Carl Barns, 
upon the subject of "Long Range Temperature and Pressure 
Variables in Physics." The section of Chemistry received an 
address from Prof. Vv. P. Mason, upon "Expert Testimony," 
which is practically a handbook for experts. Prof. J. Galbraith 
addressed the section of Mechanical Science and Engineering, 
upon " The Ground work of Dynamics." The section of Botany 
listened to an address upon "Experimental Morphology," by 
Prof. G. F. Atkinson. 

Papers of interest were presented in each section. The Physics 
section was unusually full, and received a large proportion of 
electrical papers. Two professors from the Weather Bureau read 
papers: Prof. Frank H. Bigelow, on international cloud observ
ations made by that bureau; aud Prof. C. F. Marvin, on kites 
and their use by the bureau in exploring the upper air. One or 
two joint sessions of this section and the mathematical section 
were held. Several joint sessions of other sections took place. 
A debate on evolution was conducted before the joint session of 
botanical and zoological sections by Prof. Henry F. Osborn 
and Prof. E. B. Poulton. The zoological section was specially 
interested in the notes on a collection of Cephalopods from the 
Albatross expedition, by Mr. Wm. E. Hoyle, Keeper of the 
Manchester Museum. Prof. L. 0. Howard was elected vice
president of this section, to fill the vacancy caused by death 
of Prof. G. Brown Goode. Prof. Howard's address as vice
president was on the distribution of species by man, with par
ticular reference to insects. He also read other papers; and 
was elected permanent secretary of the Association, in place of 
Prof. Putnam. 

A joint session of the geological and anthropological sections 
was held to discuss the discoveries of argillite implements near 
Trenton, by Prof. Putnam. Profs. Putnam and ·wright main
tained that these discoveries proved the existence of palaeolithic 
man ; an inference disputed by others. 

Startling conclusions with reference to the region where the 
Association met, were presented to the geologists by Dr. J. \V. 
Spencer and Prof. G. K. Gilbert, who by joint labour and 
investigation had determined that the earth's surface about the 
great lakes is sinking at nearly the rate of one inch in ten 
years, as Dr. Spencer says. Prof. Gilbert adds that the rise is 
more rapid towards the north and east, amounting to five inches 
in a century in points 100 miles apart. The result will be that 
in a few centuries Chicago and Detroit will be flooded ; within 
rooo years water will flow freely from Lake Michigan into the 
Mississippi, and within 3000 years Niagara will be dry, and the 
St. Lawrence will drain only the Lake Ontario basin. Prof. 
E. W, Claypole was elected to preside over this section in the 
absence of the vice-president. 

The time and place of the next meeting, fifty years after the 
formation of the Association, will be Boston, August 22, r898; 
at which city arrangements were made in 1847 to meet at 
Philadelphia in 1848, and then to change tl!.e old Association 
of American Geologists and Naturalists into the American 
Association for the Advancement of Science. 

The following were .nominated as officers : President, Prof. 
Frederick Ward Putnam, of Cambridge, Mass. Permanent 
Secretary, Prof. Leland 0. Howard, of Washington, D.C., 
Government entomologist. General Secretary, Prof. D. S. 
Kellicott, of Columbus, Ohio. Secretary of the Council, Prof. 
Frederick Bedell, of Ithaca. Treasurer, Prof. R. S. Wood
ward, of New York. Vice-Presidents: Section A (Mathematics 
and Astronomy), Prof. E. E. Barnard, of the University of 
Chicago; Section B (Physics), Prof. Frank D. Whitman, of 
Cleveland, Ohio; Section C (Chemistry), Prof. Edgar F. Smith, 
of Philadelphia; Section D (Mechanical Science and Engineer. 
ing), Prof. Wm. E. Cooley, of Ann Arbor; Section E (Geology 
and Geography), Prof. H. L. Fairchild, of Rochester, N.Y.; 
Section F (Zoology), Prof. A. S. Packard, junr., of Providence, 
R.I.; Section G (Botany), Prof. W. G. Farlow, of Harvard 
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University; Section H (Anthropology), Prof. J. M. Cattell, of 
New York; Section I (Economic Science and Statistics), Mr. 
Archibald Blue, of Toronto, Canada. Secretaries of Sections : 
Section A, Prof. Alexander Ziwet, of Ann Arbor ; Section B, 
Prof. E. B. Rosa, of Middletown, Conn. ; Section C, Prof. 
Charles Baskerville, of the University of North Carolina ; 
Section D, Prof. W. S. Aldrich, of Morgantown, W.Va. ; 
Section E, Prof. Warren Upham, of St. Paul, Minn.; Section 
F, Mr. C. W. Stiles, of Washington, D.C.; Section G, Mr. 
Erwin Smith, of \Vashington, D.C.; Section H, Dr. M. H. 
Saville, of New York ; Section I, Dr. Marcus Benjamin, of 
Washington, D.C. 

NOTES. 
As already announced, the sixty-ninth meeting of German men 

of science and physicians will take place at Brunswick on Sep
tember 20 to 25. On the Sunday before, September 19, there 
will be a display of popular and juvenile games on the Bernhard 
Platz, in the afternoon. In the evening the first general recep
tion will take place. There will be two general meetings, on 
September 20 and 24 respectively, at 9 a.m. Prof. Richard 
Meyer (Brunswick) will give a paper on the relations between 
chemical research and chemical technology, and Prof. \Valdeyer 
(Berlin) on impregnation and heredity, on the At 
Friday's meeting, September 24, there will be a lecture by Dr. 
Orth (Giittingen), on medical instruction and practice ; and by 
Dr. H. Meyer (Leipzig), on the sources of the Xingu river, 
Central Brazil. The sections will begin to meet on Monday 
afternoon, September 20, on Wednesday there will be a joint 
meeting of the sections on the subject of scientific photography, 
for which some highly interesting papers are promised by Prof. 
H. W. Vogel, Rene du Bois-Reymond, Lassar, Selenka, and 
others. The evenings throughout the week will be enlivened 
by operas, concerts, and balls, and excursions are arranged to 
\Volfenbiittel, Kiinigslutter, and other attractive places in the 
neighbourhood. 

THK Imperial Leopold-Carolina Academy of Halle has 
awarded the Gold Comenius Medal to Prof. A. von Kolliker, 
professor of anatomy in Wiirzburg University, who recently 
celebrated the completion of his eightieth year and the jubilee 
of his appointment to the chair he occupies. 

IT is announced in the Times that Sir Robert Giffen, K. C. B., 
F.R.S., Controller-General of the Commercial, Labour, and 
Statistical Department of the Board of Trade, having reached 
the age at which he is at liberty to retire from the Civil Service, 
has decided to do so. The Board of Trade will thus lose his 
invaluable services; but Sir Robert Giffen will be given more 
leisure to complete some important studies upon which he has 
lately been engaged. 

IT is stated that Prof. Koch is about to return to South 
Africa to carry out further experiments in relation to rinderpest. 

THE Britislz Medical Journal states that one hundred sets of 
Rontgen ray apparatus are to be supplied to the Army Medical 
Department. 

WE learn from the Revue Scientijique that the late M. J. 
Jackson left a sum of one hundred thousand francs to each of 
the following organisations nationale d'acclimatation, 
Societe de lingnistique, Societe geologique de France, Societe 

de photographic, Association fran<;:aise p:mr l'avance
ment des sciences, Societe astronomiyue de France. 

WE regret to announce the following deaths :-Dr. Karl 
Vogel and Prof. Wilhelm Liebenow, the veteran German carto
graphers ; Prof. Karl vVilhelm Petzold, of Brunswick, known 
by his works on physicai and astronomical geography; Dr. 
Theophil Chudzinski, a member of the Paris Anthropological 
Society, and a frequent contributor to its bulletins and the Revue 
d' Anthropologie; Dr. J. H. Trumbull, a diotinguished philologist 
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