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RECORD OF WORK DONE

IN THE

CHEMICAL DEPARTMENT OF THE OWENS COLLEGE.
1857—1887.

Introduction.—Early FHistory of the Chemical
Department.—1 have felt that I should wish to
leave behind me some kind of connected record of
the work done in the Chemical Department of the
Owens College during the thirty years in which it
has been under my direction, however imperfect that
record may be.

In the first place I desire to recall the position of
the College in 1857. The total number of Students
was 34, and of these 15 worked in the Chemical
Laboratory. The institution at that time had not
gained in any degree the confidence of the public,
it had for many years to fight a stiff battle, and it
was only gradually that the idea could be generally
grasped that Science could be made an efficient
instrument of education, and that such an education
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Necessities for English Industrial Success.—For
years | have been firmly convinced that the great
blot in English Industrial life is a singular want of
appreciation of one of the essential conditions of
success, viz. a sound and thorough training in the
scientific principles which underlie all practice, and
I have felt certain that unless a more profound and
intimate connection between Science and Practice is
established, our continental rivals who practise with
knowledge must in the long run out-bid our own
manufacturers who hitherto have practised by rule
of thumb. In what way could such a belief in
the efficacy of Scientific Training be induced ?
Only by proving to the practical man that the
youths trained in the Chemical School of Owens
College were able not only to take a more intelligent
part in the operations of the various manufactures
than those who had not had such advantages, but
that this education had given an insight into these
processes such that those thus trained were able to
effect improvements or even to make discoveries of
importance,
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Plan of Laboratory Teaching.—Hence it became
necessary to establish a thorough and systematic
course of Theoretical and of Practical Instruction, and
to make that system a reality. The gradual increase
in the number of men studying Chemistry from the
year 1857 onwards (see List I.) shows how far my
efforts, seconded as they have always been by my
colleagues, and by the able Demonstrators and
Assistant-Lecturers (see List I1.) with whom it has
been my great good fortune to work, have suc-
ceeded. Nor has this result, like everything that
is worth doing, been accomplished without the
devotion of years of labour on the part of the
Professor and his Assistants. The personal and
individual attention of the Professor is the true
secret of success; it is. absolutely essential that he
should know and take an interest in the work of
every man in his laboratory, whether beginning or
finishing his course. The Professor who merely
condescends to walk through his laboratory once a
day, but who does not give his time to showing each
man in his turn how to manipulate, how to overcome
some difficulty, or where he has made a mistake, but
leaves all this to be done by the Demonstrator, is
unfit for his office, and will assuredly not build up
a school. It is in the Laboratory, and there alone,
that Chemistry can be properly learnt, and it is by
the peripatetic teaching of the professor and his
demonstrators that the student benefits most.
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Lectures.— But I would by no means wish to
depreciate the value of attendance on a thorough
course of Experimental Lectures. By this means
the principles and the important facts of the science
are brought before the student in a consecutive and
systematic manner, and illustrated by experiment,
preparation, and diagram, in a way impossible for the
pupil himself to make. The delivery of my lectures
to both day and evening students has for thirty
years been a uniform pleasure to me; the devising
of new experimental illustration is always a matter
of interest, and those who have attended these
courses will acknowledge, as I have pleasure in
doing, the long-continued services in this respect of
our friend, Mr. Joseph Heywood. I have likewise
of late years made it a practice to obtain short
courses on special subjects from some of our Assistant
Lecturers or from our Berkeley Fellows. Thus Dr.
Bailey and Dr. Brauner have given lectures on
Thermal Chemistry, Mr. Baker a practical course on
Crystallography, Dr. Bott a similar course on Gas An-
alysis, and Dr. Cohen a set of lectures on Advanced
Organic Chemistry. These have proved of signal
value to and been fully appreciated by the senior men.

Llementary Laboratory *Teacking—My idea of
elementary laboratory teaching is, that to be of any
use it must inculcate method and accuracy both in
theory and practice. The student must be put on
a sound track, and made to understand what he is
doing, and why he does it. Moreover, he must
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‘number (generally between 60 and 70) of beginners.
It has, however, been our aim not to settle down
into a stereotyped system, but constantly to make
such changes, or to include such new processes, as
might from time to time seem desirable, whilst
preserving the general features of the course.
Recognition of the Value of Scientific Education.
—The student on completing his course of quali-
tative analysis and of inorganic preparations at the
end of his first session is only, however, on the thres-
hold of his work. And here I may refer as a strong -
proof of the general public recognition of the value
and meaning of a Scientific Education, to the fact
of the growing willingness of parents and of young
men themselves to devote such an amount of time
to their studies as shall enable them to derive real
benefit therefrom. In the earlier years the prevail-
ing notion of the majority of manufacturers (though
amongst them there were notable exceptions) was,
that if his son stayed at college for six months he
could be “put up” to all the necessary information
to enable him to apply chemistry to his business.
The fathers frequently used to come with a story of
this kind : “I am a calico printer, or a dyer, or a
brewer, and I want you to teach my son Chemistry
so far, and only so far, as it is at once applicable to
my trade,” and when informed that Chemistry as a
science must be taught before its applications could
be understood, and that his son could not for two or
three years at least begin to work upon the subjects
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LIST III.

ASSOCIATESHIP EXAMINATIONS OF THE
INSTITUTE OF CHEMISTRY.

SUCCESSFUL (CANDIDATES.

1884. W. D. Radulowits.
: Alfred Siebold.
% hi?fi?" Aug. Schloesser.
A. W. Warrington,
H. C. Brown. 1856,
W. B. Hart.
33 Chas. A. Pauls, B.Sc.

oSS G. J. Fowler, B.Sc.
Arthur Harden. C. W. Lowe.
H. G. Colman. W. L. Bunting.
F. J. H. Coutts. T. Miniati.
H. E. Brothers. Hy. Smith.

Advanced Course of Laboratory Work.—Having
obtained a knowledge of the principles of the science,
and a certain amount of facility in manipulation, and
reliance on his own powers of experimentation and
observation, the student on entering upon his second
year's course commences Quantitative Analytical
work. In this he learns by degrees what scientific
accuracy means, how exact results can be obtained
by careful work, and thus gains in confidence and
certainty. Here, too, constant personal supervision
on the part of the professor and of the demonstrators
is absolutely requisite, as everything depends on the
care with which the various operations are carried
on, as working from receipts without superintendence
is really valueless. The Course of Inorganic Quan-
titative work must likewise be systematic, a series of
well-chosen examples of estimations and separations
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“endeavour to supplant the often crude and incorrect
trade tests by a more precise, though perhaps some-
what more lengthy system. Having, however, once
obtained a satisfactory judgment as to the capability
of the several methods, the student can occupy him-
self, according to his taste or necessities, with the
determination and valuation of pure and impure
products according to the most approved commercial
processes.

Organic Chemistry.—Whilst thus gaining a prac-
tical acquaintance with Quantitative Methods, the
pupil is attending a course of lectures on more
advanced theoretical Inorganic Chemistry, and
begins the study of the Carbon Compounds.

The history of the growth of the department of
Organic Chemistry in the Owens College is of
interest. When, in 1859, Mr. Dittmar, F.R.S. (now
Professor at Anderson’s College in Glasgow), resign-
ing my private assistantship, was appointed to the
sole Demonstratorship in the Laboratory wice
Dr. Guthrie (whose death Science has recently had
to deplore), Mr. C. Schorlemmer, a young chemist
of Darmstadt, was recommended by Mr. Dittmar as
my private assistant. In due course Schorlemmer
showed his mettle, succeeding Mr. Dittmar as
College Demonstrator in 1861, and whilst continuing
to discharge the duties of Senior Demonstrator for
no less than thirteen years, he won for himself by his
original investigations the position of one of the first
Organic Chemists of the day. During the growth
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students, under the title of the Owens College Course
of Practical Organic Chemistry. In each case
references are found to the original memoir in
which the first description of the preparation is
given by its discoverer, and the consultation of
those original communications by eminent Chemists
of all countries is a matter of the greatest importance
to the student of the science.

Results of the 7Teacking.—The results of our
system of teaching began to be observable in the
early years in the Honours in Chemistry, Inorganic
and Organic, which our students gained, and con-
tinued year by year to gain, at the examinations of
the London University (see List IV.), a list which
I think will bear favourable comparison with similar
ones from other colleges.

LIST 1V.

*HONOURS IN CHEMISTRY GAINED BY OWENS
COLLEGE STUDENTS SINCE 18s7.

MATRICULATION (LONDON).

Date.

1859 Sims, T. H............ 3rd in Chemistry.
1859 Hurst, W. H......... Prize of £10.
1860 Watts, W. M......... 7th in Chemistry.
1862 Dale, R. S............ znd in Chemistry.
1862 McDougall, A........ 4th in Chemistry.

1863 Dreschfeld, Julius.... 3rd in Chemistry.
1863 Wright, C. R. A..... Prize of £r0.

PRELIMINARY SCIENCE (M.B.) (LONDON).

1865 Dreschfeld, Julius.... 1st in Second Class in Chemistry.

1873 Meek, J. W........... 2nd in Third Class in Chemistry.

1874 Wilkinson, A, T..... 2nd in Second Class in Chemistry.

1876 Maguire, Robert..... 2nd in First Class in Chemistry.

1877 Barrom, A.............. 2nd in Second Class in Chemistry.

1883 Ashe, E. O............ Bracketed 4th in Third Class in Inorganic Chem.
1884 Hancock, W. J....... Bracketed 5th in Third Class in Inorganic Chem.
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'15?;-' Marriot, Hyde........
1879 Spiegel, A. K. A....
1879 Stevenson, John......
1880 Gee, W. W. H.......

1880 Irwin, Wilfred........
1380 Kimmins, C. W......
1880 Smape, H. L..........
1881 Stroud, Henry........
1383 Ashworth, Percy.....
1885 Horrocks, H..........

3rd in Third Class in Chemistry.
ist in Third Class in Chemistry.
3rd in Third Class in Chemistry.

2nd in First Class in Chemistry, with marks
qualifying for Exhibition.

1st in Third Class in Chemistry.

16th in Third Class in Chemistry,

10th in Third Class in Chemistry.

1st in Second Class in Inorganic Chemistry.
1st in Third Class in Inorganic Chemistry.
3rd in Second Class in Inorganic Chemistry.

B.Sc. DEGREE (LONDON).

1862 Watts, W. Marshall.
1864 McDougall, Arthur..
1865 Wright, C. R. A.....
1867 Smith, A. M..........
1867 Bottomley, Jas........
1870 Routledge, Robt.....
1872z Carnelley, Thos......

1873 Napier, A. 5..........
1874 Bedson, P, P..........

1875 Cooper, F. A.........
1875 Smith, A. J...........
1876: Crow, J. . K:.....clois

187y Wills, W. L...........

1878 Cross, C. F............

1880 Young, Sydney.......
1882 Stroud, Wn...........

1883 Kimmins, C. W......
1883 Stroud, Henry........

1st in Chemistiy and Biology.

2nd in First Class in Chemistry.

Alone in Second Class in Chemistry.

Alone in Second Class in Chemistry.
Disqualified by age for Scholarship in Chemistry.
Disqualified by age for Scholarship in Chemistry.

2nd in First Class in Chemistry, with number of
marks qualifying for Scholarship.

Bracketed 1st in First Class in Chemistry.

Scholarship in Chemistry. 450 per annum, tenable
for two years.

Bracketed 1st in Third Class in Chemistry.
Bracketed 1st in First Class in Chemistry.

Scholarship in Chemistry, 450 perannum, tenable
for two years.

1st in Second Class in Chemistry.
2nd in Second Class in Chemistry,

Schalarship in Chemistry. £50 per annum, tenable
for two years.

Scholarship in Chemistry. £50 per annum, tenable
for two years.

Bracketed 1st in Second Class in Chemistry.

Scholarship in Chemistry. £50 per annum, tenable
for two years.

D.Sc. DEGREE IN CHEMISTRY (LONDON).

1885 Bailey, G. H.

1878 Bedson, P. P.

1870 Bottomley, J.
1876 Carnelley, T,
1878 Crow, J. K.

1886 Kimmins, C. W.
1866 Watts, W. M.
1870 Wright, C. R. A.
1883 Young, Sydney.

FINAL B.Sc, HONOURS SCHOOL IN CHEMISTRY (VICTORIA

1884 Gerland, C.......

UNIVERSITY).
..... First Class in Chemistry.

1384 Warrington, A. W... Third Class in Chemistry.
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on some other branch, but in 1880 Mr. Watson
Smith, than whom it would be difficult to find a
better qualified person, became Demonstrator and
undertook the charge of this branch of the instruc-
tion, and in 1885 he was at my suggestion elected
the Lecturer on Technological Chemistry.

Posttions taken by Students— The marked success
that has attended our technological teaching, founded
as it has been on a firm and extended knowledge of
science, is seen from the results of our students’
Technological examination under the City and Guilds
of London Institute (List V.) for the last four years,
In 1886 our students obtained a larger number and
higher distinctions than fell to the lot of any other
institution in the country, not excluding the Central
Institute in South Kensington and other purely
Technical Schools. This remarkable fact points to
the evident conclusion that no high results can be
obtained in the application without a thorough know-
ledge of the science itself, and is a proof not only of
the high character of our technical teaching, but of
the superior scientific training of our students. But
this is not the only or the best proof of the quality
of the teaching in our School of Applied Chemistry.
This is rather to be found in the recognised positions
which our students occupy in the industrial establish-
ments in which Chemistry plays a part, and I think
that it is not too much to say, that there are now
few of these, in this district at least, in which one or
more old pupils of the College may not be found

@2
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1885,
ALKALI MANUFACTURE.
W. B. Hart .................. Ist Prize, Honours, £5 and Silver Medal.
J. P. Miller .................. 2nd Prize, Honours, £5 and Bronze Medal.
E. Reckitt..........c0enrn.. .. Honours, Ist Class.
H. G. Colman.......c.ieusve Honours, 1st Class.
TAR DISTILLING.
®*A. Harden.............. ... Honours, Ist Class.
ALKALI MANUFACTURE, ;
T. T. Best...........cuuv...... 15t Prize, Ordinary, £3 and Silver Medal.
G. J. Newman............... 2nd Prize, Ordinary, £3 and Bronze Medal.
J. A. Hall............css-eee.. 31d Prize, Ordinary, £2 and Bronze Medal.
A. W. Tangye............... 4th Prize, Ordinary, £1 and Bronze Medal.
C. Lowe ...........corosr-.. Ordinary, 1st Class.
1886,
ALKALI MANUFACTURE.
W. H. Bracher ............ Ist Prize, Honours, £35 and Silver Medal.
Joseph Lunt.................. 2nd Prize, Honours, £5 and Bronze Medal.
D e e 15t Class, Honours.
R PR T o 1st Class, Honours,
H. W. Smith ............... 1st Class, Honours.
G ). Fowler....o o 2nd Class, Honours.
B (z. Winder ............-.. 2nd Class, Honours.
R. J. Brown................. 1st Class, Ordinary, £3 and Silver Medal.
ok, Eanls o 15t Class, Ordinary.
C. T. Rhedes ............... 2nd Class, Ordinary.
FUEL.
Geo. Baxendale ............ 2nd Class, Ordinary.
COAL TAR PRODUCTS.
W B Hart 0o, t1st Prize Ordinary, £3 and Silver Medal.
W. L. Bunting............... 3rd Prize, Ordinary, £2 and Bronze Medal.
J. B. Miller .................. 5th Prize, Ordinary, Bronze Medal.
BLEACHING, DYEING, AND CALICO FRINTING.
W. T. Entwisle ............ 1st Prize, Honours, £5 and Silver Medal.
WOOL DYEING.
E. Bentz ..................... Ist Prize, Honours, £5 and Silver Medal.

RESULTS (1886).
20 Candidates, 16 Passed, 12 in the 1st Class, ¥ of these taking 1st Class
Honours. 8 take Medals and gain aumongst them (£28.

* Mr. Harden's is the only 1st Class in Honours.
t This was the highest place taken in the country in the subject of Coal Tar.
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LIST VI.
DALTON CHEMICAL SCHOLARS,

Title of Research.

Tae6. Hahson, T Bl carmanesnsinnsnnas Ona NewSeries of Organo-ThionicAcids.

1860 Sims, J. H..........coseenvcvvee... Contributions to the Knowledge of the
Laws of Gas-Absorption,

1862 Dancer, Wm,........c....oce...... On the Mode of Preparation and Pro-

perties of Hypobromous Acid.

1863 *Watts, W. Marshall, B.Sc.... On the Absorption of Mixed Gases in
Water.

1864 *McDougall, Arthur, B.Sc..... On a Mode of Measuring the Relative
Sensitiveness of Photographic Papers.

1866 Thorpe, Thos. E.................. On the Amount of Carbonic Acid con-
tained in Sea Air.

1867 Darling, Wm. H.........7........ Researches on Di-Methyl.

1570 Jekyll, Wm. Robt................ On the Action of Sulphuric Acid on
Diallyl.

1371 Williams, W. C................... Contribution to our Knowledge of the
Antimony Oxychlorides.

1872 *Carnelley, Thos., B.Sc....... On the Vanadates of Thallium,

72| Grimshaw, H. (Extra Schol.) On Ethyl-Amyl.

1874 Morpan, TFoMC L On the Paraffins existing in Pennsyl-
vanian Petroleum.

1875 *Bedson, P. P., B.Sc............ On some Compounds of Ether with
Anhydrous Metallic Chlorides.

1876 *Crow, J. K., B.Sc............... On Hypovanadic Oxide (Vanadium
Tetroxide) and its Compounds.

1877 Cross, C. F..............ceeeeeo.. On Primary Normal Heptyl Alcohol
and some of its Derivatives.

1878 Baker, Harry...................... On some Fluorine-Compounds of Vana-
dinm.

1876 *Wills, W. L., B.Sc............. On the Atomic Weight of Tellurium.

1880 Kay, Wm. E....................... On the Sulphides of Vanadium.

1882 Smithells, A., B.Sc.............. On some Fluorine Compounds of Ura-
niam,

1883 Dyson, Gibson..................... On some Compounds of Phenols with
Amido-Bases.

1884 Bailey, G. H., B.Sc.............. On some Vanadates of the Amines.

1885 Brierley, J. T...........c.ccooo..... On some New Vanadium Compounds.

1384 *Harden, A........................ On the Action of Silicon Tetrachloride

on the Aromatic Amido-Compounds.

BERKELEY FELLOWS.

1881 Bohuslay Brauner, Ph.D........ Kénigliche Adjunct in the University of
Prague,

1881 Ludwig Claisen, Ph.D.......... Privat-docent in the University of Bonn,
1884 Harry Baker, F.C.S............. Owens College.

* Became eligible for an additional year's income,
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C. A. Burghardt, Ph.D.......... Lecturer in Mineralogy, Victoria University.

Thos. Carnelley, D.Sc........... Professor, University College, Dundee.

La Glaisen, PhiE)..ccocvessnivaases Privat-docent, Miinich.

J. B. Cohen, Ph.D................ Assistant-Lecturer, Owens Coliege.

G. Dyson; Ph.D. ... coivuvis ceaia Demonstrator, Normal School of Science, South
Kensington,

¥. Hiraga.................occueevoo. Professor in the Technical Institute of Tokio,
Japan.

Francis Jones, F.C.S............. Chemical Master, Manchester Grammar School.

D. E. Jones, B.Sc... .venr.. Demonstrator, Aberystwith College.

C. A. Kohn, B.5c., Ph D ...... Demonstrator, University College, Liverpool.

Joseph Lunt, B.Se................ Demonstrator, Manchester Technical School.

PSS Maenain S Science Master, Allan Glen Institution, Glasgow.

T. M. Morgan... L . Victoria College, Jersey.

M. M. P. Muir, MA.,FC S Fellow and Prmlector in Chemistry, Caius
College, Cambridge.

oS Newth Demonstrator, Normal School of Science,
South Kensington.

1. T. O'Shea....................... Demonstrator, Firth College, Sheffield.

Wm. Ray ............eovininienenee. Demonstrator, Yorkshive College, Leeds,
{Dyeing Department),

John Riley, F.C.5................ Lecturer on Calico Printing, Manchester
Technical School.

S. Shaw... e eeeeeeene Demonstrator, Newcastle,

Watson Slmtl‘.t F C S .. Lecturer on Technological Chemistry, Owens
College.,

Arthur Smithells, B.S3c.......... Professor, Yorkshire College, Leeds.

H. Lloyd Snape, B.Sc........... Chemical Master, Manchester Technical
School.

T. Takamatsu...................... Professor(Technological Chemistry), University

of Tokio, Japan.
T. E. Thorpe, Ph.D., F.R.S.. Professor, Normal School of Science, South

Kensington.
Wm. M. Watts, D.Sec........... Science Master, Giggleswick Grammar School.
Wm. C. Williams, F.C.5....... Professor, Firth College, Sheffield.
C. Alder Wright,D.Sc.,F.R.5. Lecturer, St. Mary's Hospital, London.
Sydney Young, D.Sc............. Lectll??r i]n Chemistry, University College,
ristol,

Stimulus to Original Work to be given by the
Professors.—The stimulus to Original Work must
be given by the teacher, and it is he only whose
head, hand, and heart are thus occupied, who can
induce others to follow the same difficult though
delightful path. The spirit of research must be felt
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berg; then the Presidency of the Chemical Society
of London (1881—1882), that of the Literary and
Philosophical Society of Manchester (1882), that
of the Society of Chemical Industry (1881), and
lastly, though by no means least, the Presidentship
Elect of the British Association for the Advance-
ment of Science at its Manchester Meeting in the
Jubilee year 1887.

I should wish specially to call attention to the
large number of valuable papers published by Pro-
fessor Schorlemmer, and to point out the important
influence which his researches have exerted on the
development of modern Organic Chemistry. A list
of papers by Mr. Schorlemmer alone, and in conjunc-
tion with others, is found in Catalogue II. of the
Appendix.

Students' Original Work.—Next, for the purpose
of showing what Demonstrators and Students of the
Department have done in the way of Original Work,
I append in Catalogue III. an alphabetical list of
those who have thus contributed during the period
of their connection with our laboratory, together
with the subject-matter of their research. And
although we cannot pretend to compete in amount
of work with the great German laboratories, I think
I am not going too far when I say that in no labo-
ratory in the kingdom has anything like this amount
of sound original work been turned out. It is also
satisfactory to know that all these who have thus
made a new excursion, however short it may have
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But the success attending the English sales of this
little book, proving that it met an acknowledged
want, was less remarkable than the demand which
almost at once arose for translations into foreign lan-
guages, indeed, nothing has astonished me more
during the whole course of my life, than the wide-
spread popularity which this book has enjoyed. It
may be of interest to note the several languages
into which it has been translated :—

1. GERMAN. By Professor Schorlemmer. First edition in 1867.
No less than eight editions, a total of about forty-two thousand copies
have been published by Messrs. Vieweg of Brunswick. It is the text-
book of widest circulation in the higher schools and universities of
Germany.

2. RUSSIAN. An edition in Russian, with Preface by Professor
Mendelejew, was published at St. Petersburg in 1868.

3. ITALIAN. In 1873 an edition in Italian was prepared by my
friend Professor Silvestri of Catania, and published in Milan.

4. HUNGARIAN. In 1871 a Hungarian edition was published
in Pesth.

5. POLISH. In 1874 a Polish edition appeared in Cracow.

6. SWEDISH. In 1878 a translation into this language was made
by Professor Rindell, of Helsingfors.

7. MODERN GREEK. Professor Christomanos, of the University
of Athens, made a translation in the above year.

8. JAPANESE. The late Mr. Hiraoka (a distinguished student of
Owens College, since of the University of Tokio), has translated the
book into Japanese ; and lastly,

9. URDOO. A translation into Urdoo by Dr. Amir Shah, of the
University of Lahore, was published by order of the Punjaub
University.

I need scarcely add that immediately on its publi-
cation, my little book had the honour of being pirated
by an enterprising Yankee firm, but I am glad to
think that the commercial success of the venture was
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and my colleague Professor Schorlemmer. Our idea
has been to give as full and complete an account of
the present condition of chemical science as is con-
sistent with due regard to space and cost. We
have endeavoured to make this the standard hand-
book of the science, and the general approval which
this work has met with both in this country, in
America, and on the Continent, seems to show that
we have, at least to some extent, succeeded in our
intention. The German edition (Vieweg & Co.),
which appeared simultaneously with the English,
enjoys a wide circulation, and has become the
standard work on the science in all the German
Universities and Polytechnic Schools. The In-
organic portion of the work is complete in three
volumes ; a description of the subjects contained in
the much more extensive domain of Organic
Chemistry has already reached an equal amount,
and 1s, I regret to say, not yet finished, though
under Professor Schorlemmer’s industrious hands
its completion will I hope not be far distant.

I must not forget in this catalogue of literary
effort, to mention the publication of two works
of importance by Professor Schorlemmer. The
first is the Manual of the Chemistry of the Carbon
Compounds (Macmillan), one of the best of our
shorter handbooks on Organic Chemistry, and a work
which has had a large sale, both in England and
particularly in Germany, and also an interesting
historical sketch of the Rise and Progress of Organic
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course, but who finish their scientific education by
a sojourn at one of the great German schools of
Chemistry. The new life, the new atmosphere with
which they are thus surrounded, is of the greatest
possible value to them, both scientifically and socially.
They go away boys, and they return men, with expe-
rience of other modes of life, and of other methods
of work. I have therefore always advised my
best students to enter for at least a year the labora-
tories of one of the German masters, either going to
Bunsen, or Kekulé, or Baeyer, or Emil Fischer, or
Victor Meyer or others, and I have never had cause
to regret the advice I have thus given. On the
contrary, those, and they are many, who have acted
upon my recommendation have one and all expressed
to me the greatest satisfaction with their foreign
experiences, and their gratitude to the kind pro-
fessors abroad who take so lively an interest in their
progress and welfare. In a similar way we have
almost every year had one or more foreign students
of Chemistry from many countries who have come
to England for somewhat similar purposes, and they
too have expressed to me their sense of the value
to them of their residence amongst us.

Society of Chenical Industyy.—My connection
with the foundation of this Society in 1881 will always
remain a source of gratification, as it has done and
will do much to bring about that union of Science
and Practice which is of such national importance.
The unparalleled rise of this Society, the number of

D
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so generally given in the Science Classes under the
Department at South Kensington, and in our
elementary schools.

Another kind of lecture activity of perhaps a
higher, certainly of a more difficult character, are
the Friday Evenings at the Royal Institution in
Albemarle Street, in which the cry is always for
something new. I havehad the pleasure and honour
of delivering many of these, and I think I may say
that [ have generally succeeded in satisfying that
somewhat critical audience. The ones which were
perhaps the most interesting was that delivered on
March 1st, 1861, when I brought for the first time
the results of Bunsen and Kirchhoff’s discoveries
before an English audience, and that on May 6th,
1864, when I photographed Mr. Faraday during
the lecture by means of the magnesium light. I
append (List VIIL.) a list of the Friday Evenings
given by me. |

LIST VIII,

DISCOURSES DELIVERED AT THE ROYAL INSTI-
TUTION BY HENRY E. ROSCOE.

Date. Subject.

Friday Evenings.

April 4, 1856 ... The Measurement of the Chemical Action
of Light.

March 2, 1860 ... The Measurement of the Chemical Action
of the Solar Rays.

March 1, 1861 ... Bunsen and Kirchhoff’s Spectrum Observa-
tions,

May 22, 1863 ... The Direct Measurement of the Sun’s Chem-
ical Action,

D 2
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technical and scientific education here to a level
with that enjoyed by other nations, led me, when
the opportunity offered itself, to determine to throw
my remaining energies into a more general field.
But however much attention I may in future feel
it necessary to give to the questions of educational
and general politics, I can never take less interest
than I have done in the progress of the special
science to which I have devoted my life, and which
I love so well.

HENRNSESREOSCOE,

MANCHESTER,
December 18, 1886,
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CATALOGUE L

LIST OF ORIGINAL COMMUNICATIONS MADE BY

1857
1858
1558
1861
1862
1862
1862
1862
1862

1862

1862

1862
1862
1863

1364

H. E. ROSCOE, 1857—1886.

On the Influence of Light upon Chlorine, Pkil. Mag. vol.
X1V, . 504.

Some Chemical Facts respecting the Atmosphere of Dwelling-
houses, Chem. Sve. fourn. x. z51. .

On the Measurement of the Chemical Action of the Solar
Rays, Koy. fnst. Proc. ili, 210.

On the Composition of the Aqueous Acids of Constant
Boiling Point, pt. 1. Chent. Soc. Journ. xiil. 146.

On the Composition of the Aqueous Acids of Constant
Boiling Point, pt. 1i. Chem. Soc. Journ. xv. 270,

On the Alleged Practice of Arsenic-eating in Styria, Man.
FPhil. Soc. Mem. 208.

On Perchloric Acid and its Hydrates, Kay. Soc. Proc. xi. 493.

Note on Perchloric Ether, Chem. Soc. Journ. xv. 213.

On the Solar Spectrum and the Spectrum of the Chemical
Elements, Fhil. Mag. xxiil. 63.

On the Application of the Spectroscope to the Manufacture
of Steel by the Bessemer Process, Man. Fhil. Soc. Proc.
i, 57.

On the Existence of a Crystallizable Carbon Compound
and Free Sulphur in the Alais Meteorite, Man. FPhil.
Soc. Proc. 111. 57.

Note on the amount of Carbon Dioxide contained in the
Air of Manchester, Man. Phil. Soc. Proc. 1. 219.

On the Measurement of the Chemical Brightness of Various
Portions of the Sun’s Disk, Ray. Sve. £roc. xil. 648.

On the Direct Measurement of the Sun’s Chemical Action,
Roy. Inst. Froc. iv. 128,

On the Chemical Brightness of the Light Emitted by
Burning Magnesium Wire, Man. Fhil. Soe.

1864 On Photography by the Magnesium Light, Man. Phil. Soc.
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1567

1850
1363

1862

1860

ROSCOE AND OTHERS.

RoscoE AND J. BAXENDELL.

Note on the Relative Chemical Intensities of Direct Sun-
light and Diffuse Daylight at Different Altitudes of the
Sun, Roy. Soc. Proc. xv. 20,

Roscoe anp R. W, BUNSEN.

Photo-Chemical Researches—

Part I.—Measurement of the Chemical Action of Light
FPhil. Trans. 355.

Part II.—Phenomena of Photo-Chemical Induction, Pl
Trans. 381,

Part IIL.—Optical and Chemical Extinction of the Chemical
Rays, Phil. Trans. 6o1.

Part IV,.—(1) Comparative and Absolute Measurement of

the Chemical Rays.

(2) Chemical Action of Diffuse Daylight.

(3) Chemical Action of Direct Sunlight.

(4) The Photo-Chemical Action of the Sun
compared with that of a Terrestrial Source
of Light.

(5) Chemical Action of the Constituent Parts of
Solar Light, Zhil. Trans. 879.

Part V.—On- the Direct Measurement of the Chemical
Action of Sunlight, Phil. Trans. 139.

RoscoE anp R, B. CLiFroNn,

On the Effect of Increased Temperature upon the Nature
of the Light Emitted by the Vapour of Certain Metals
and Metallic Compounds, Man. Phil. Sec. Proc. 227.

RoscoE AxD W, DITTMAR.

On the Absorption of Hydrochloric Acid and Ammonia in
Water, Chem. Seoc. Journ. xi1 128.

Roscog, E. ScHunck, anp R. A. SMmITH.

Exhibition of Products Illustrative of the Chemical Manu-
factures of the South Lancashire District, Exhibited in
the Laboratory of the Owens College, Sept. 1861.

On the Recent Progress and Present Condition of Manu-
facturing Chemistry in the South Lancashire District,
Lrit. Assoc. Kep. 108,
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" 1871

1505
1866

18606
1807

1867
1867
1868
1368
1869
1870
1869
1870
1871
1852
1872
1872
1872
1878
1380
1873
1873
1873

1874
1875

1875

Researches on the Hydrocarbons of the series C, H,, 4.,
Roy. Sec. Proc. xix. 20, 487.

On American Petroleum, Zeitsch. f. Chem. 1. 242,

Note on the Hydrocarbons contained in Crude Benzol,
Chem. Soc. fourn. iv. 356.

Note on Ethyl Hexyl Ether, Chem. Soc. Journ. iv. 357.

Note on Amyl Compounds derived from Petroleum, Roy.
Soc. Proc, xv. 131.

On Di-Isopropyl and Amyl Isopropyl, Zeitsch f. Chenm.
i T

On the Action of Chlorine on Di-isopropyl, Zeitsch f. Chem.
1ii. 75.

On the Conversion of the Isopropyl into the Normal Propyl
Compounds, Zeitsch f. Chem. iv. 49.

On the Constitution of Capryl Alcohol from Castor-oil, Zoy.
Soe. Proe. xvi. 376.

On the Derivatives of Propane (Hydride of Propyl), Ray.
Soc. Proe. xvii. 372.

On the Derivatives of Propane (Hydride of Propyl), &oy.
Soc. Proc. xviil. 29,

On the Constitution of Hyposulphurous Acid, Clem. Soc.
Journ, vii. 254.

On the Dernvatives of Hydride of Hexyl, Dextsch Chem.
Gesell. Ber. 1. 615.

Formation of Cetyl Alcohol by a singular reaction, Roy. Soc.
Proc. xix. 22.

The Chemistry of the Hydrocarbons, Chem. Sec. Journ.
X. 425.

Formula of the Lead-chamber Crystals, Chem. Soc. journ.
X. 627.

On the Boiling Points of the Normal Paraffins, and some of
their Derivatives, Man. Phil, Soc. Mem. v. 115.

On the Normal Paraffins, Part 1. Phil. Trans. clxil, 111.

On the Normal Paraffins, Part I1. Phil. Trans. clxix. 49.

On the Normal Paraffins, Part I11. Phil. Trans. clxxi. 451.

On the Heptanes from Petroleum, Chem. Seoc. journ.
xi. 319.

An Improved Method for Preparing Marsh-gas, Man. Phil.
Soc. Proe. xiil, 29,

The Chemical Constitution of Bleaching Powder, Man. Fhil.
Soc. Proc. xiil. 49.

Methyl-hexyl-carbinol, Chem, Soc. journ. xii. 1029.

Note on the Boiling-point of Methyl-hexyl-carbinol, Ctenn.
Soc. fourn. xnl. zo9.

On Grove's method of Preparing Chlorides, Chem. Soc. Journ.
xiil. 308,
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CATALOGUE III

COMMUNICATIONS MADE BY DEMONSTRATORS
AND STUDENTS WHILST AT OWENS COLLEGE.

BamLey, G. H.

1884 On some Vanadates of the Amines, Chem. Soc. Jfourn,
vol. 1. p. 6go.

1886 On a Method of Separation and Estimation of Zirconium,
Pt. 1. Chem. Soc. Journ. 1. 149.

1886 On a Method of Separation and Estimation of Zirconium,
Pt. I1. Chem. Soc. Journ. 1. 481.

1886 Notes on an Analysis of Koppite, Chem. Soe. fourn. 1. 153.

1886 On a New Form of Thermostat.

Baker, H.
1877 On some Thionates, Man. Lit. Phil. Soc. Mem. yi. 157.
1878 On some Fluorine Compounds of Vanadium, Chem. Soe.
Journ. 1. 388.
1879 A Study of certain Cases of Isomorphism, Chem. Soc. fourn.
1. 760.
1880 On a Crystal of Diamond, Chem. See. Jfourn. i. 5709.
1885 Orthovanadates of Sodium and their Analogues, Chem. Soc.

Journ. 1. 353.
BAKER, H., AND SUGUIRA.
1879 Note on Magnesium Vanadates, Chem. Soc. Journ. 1. 713.

Bepson, P. P.

1875 On some Compounds of Ether with Anhydrous Metallic
Chlorides, Chkem. Soc. Journ.

Bepson, P. P., anD Kinc.

1879 On Acetylorthoamidobenzoic Acid, Chem. Soc. Jjourn.

L 52
22 BrauNER, B.

1882 Contributions to the Chemistry of the Rare Earth (Cerite)
Metals, Pt. I. Chem. Soc. Journ. 1. 68.

1883 Contributions to the Chemistry of the Rare Earth (Cerite)
Metals, Pt. II. Chem. Soc. Journ. i. 278.

1885 Contributions to the Chemistry of the Rare Earth (Cerite)
Metals, Pt. I1I. Chem. Soc. fourn. 1. 879,

BRIERLEY, J. T.
1886 Electrolytic Preparation of Vanadious Sulphate, Chem. Sec.
Sourn. 1. 822.

1886 On some New Vanadium Compounds, Chem. Soe. journ.
i 30,
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Cross, C. F.

1876 On Primary Normal Heptyl Alcohol and some of its
Derivatives, Chem. Soc. fourn. il. 453.
1879 Rehydration of certain Metallic Oxides, Chem. Soc. Journ.

1. 796.
Cross anp Hicein,

1879 On the Decomposition of Water by certain Metalloids, Clen.
Soc. fourn. 1. 249,
Cross AND SUGUIRA,

1878 Action of the Halogens at High Temperatures upon
Metallic Oxides, Clhem. Soc. fowrn. 1. 405.

Crow, J. K,
1878 On some Derivatives of Allylacetone, Chem. Soc. Journ.
e
DALE (see Schorlemmer and Dale).
DANCER, Wi
1862 On the Mode of Preparation and Properties of Hypo-
bromous Acid, Chem. Soc. Journ. xv. 477.
DarLING, WM, H.
1868 Researches on Di-Methyl, Chem., Soc. Jfourn. xxi. 496.

Davis (see Smith and Davis),
DirTMaR (see Roscoe and Dittmar),

Dyson, G.

1883 Some Compounds of Phenols with Amido-bases, Cihem.
Soc. Journ. 1. 466.

GrimsHAW, H.
1873 On Ethyl-Amyl.
1874 On Basic Calcium Chloride, Man. Mem. v. 279,

(.See also Schorlemmer and Grimshaw).

GUTHRIE, FREDERICK.

18357 On Iodide of Acetyl, Pkil. Mag. xiv. 183. .

1857 On the Preparation of the Double Ethers, Phil. Mag. xiv,
186,

1858 On the Action of Light upon Chloride of Silver, Clem. Soc.

Sourn. x. 74.
1859 Contributions to the Knowledge of the Amyl Group, C/em

Soc. fourn, xi. 245,
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1877
1877
1876

1876
1876

1877

1877
1877
1877
1877

1877

1877

1872

1877

1883

1861

On Bismuth Compounds, Pt. V. Chem. Soc. Journ. ii. 4o.

On Bismuth Compounds, Pt. VI. Chem. Soc. Journ. ii. 128,

On Mode of Estimating Small Quantities of Lead and
Copper, Chem. Soc. Journ. i, 751,

Note on Perbromates, Ciem. Soc. fourn. ii. 46q.

On Solubility of Potassium Perchlorate, Chem. Soc. Jfourn.
1. 877.

On Certain Circumstances which Affect the Purity of Water
Supphed for Domestic Purposes, Chem. Sec. fourn, ii,
110).

Note on Process for Estimating Bismuth Volumetrically, Pt. I.
Chem. Soc. Journ. 1. 658.

On Solvent Action of Various Saline Solutions upon Lead,
Pt. I. Chem. Soc. Journ. 1, 660,

On Solvent Action of Various Saline Solutions upon Lead,
Pt. I1. Chem. Soc. Journ. 1, 69o,

Detection of Small Quantities of Bismuth, Chem. Soc. Journ.
.. 45.

Volumetric Estimation of Bismuth Pt. I1. Clhem. Soc. Journ.
1. 674.

Modification of Hofman’s Vapour Density Apparatus, Chen.
Soc. fourn. ii. 140.

(See alse Suguira and Muir).
O'SHEA (see Carnelley and O’Shea).

RourLEDGE. R.

On the Composition of Ammonium Amalgam, Man. Phil,
Soc. Mem. v, 176.

SCHONFELD (see Roscoe and Schonfeld).
ScHUNCK (see Roscoe, Schunck and Smith).
SCHUSTER (see Roscoe and Schuster).

SHAW AND CARNELLEY,
On the Influence Exerted by Ammonium Sulphide in
Preventing the Action of Various Solutions on Copper,
Chem. Soc. Journ. 1. 642.

SHAW, S.
On the Preparation of the Pentathionates, Cherm. Soc. Journ.
L. 351, ‘
Sims, T. H.

Contributions to the Knowledge of the Laws of Gas
Absorption, Chem. Sec. Journ. xiv.

SmitH, R.A. (se¢c Roscoe, Schunck, and Smith).
E
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SMITHELLS, ARTHUR.

1883 On Some Fluorine Compounds of Uranium, Clem. See.
SJourn, 125,

STAUB (see Smith Watson and Staub).

SUGUIRA AND MUIR,
1878 On Essential Oil of Sage, Chem. Soc. Journ. 1. 292,
TARAMATSU (s¢¢ Smith and Takamatsu).

THoORPE, THOMAS ED.

1868 On the Amount of Carbonic Acid contained in the Air above
the Irish Sea [1865], Man. Phil. Soc. Mem. iii. 150,

1867 On the Amount of Carbonic Acid contained in Sea Air,
Chem. Soe. fourn. v. 189,

1867 On the Amount of Carbonic Acid contained in the Atmo-
sphere of Tropical Brazil during the Rainy Season, C/em,
Soc. fourn. v. 199.

1868 Analysis of the Water of the Holy Well, a Medicinal
Spring at Humphrey Head, North Lancashire, Clen.
Soc. fourn. vi. 19.

1868 Note on the Specific Gravity and Boiling Point of Chromyl
Dichloride, Chem. Soc. fourn. vi. 514.

1868 Analysis of the Ashes of a Diseased Orange Tree (Citrus
aurantium), Chem. Soc. Journ. vi. 515,

1870 On Nontronite, C/em. Soc. fourn. viil, 29,

1870 On a New Chromium Oxychloride, Chem. Soc. Jfourn.
Vil 3I.

1870 On the Action of Bromine upon Ethylbenzol, Zoy. Sec. Proc.
xviil, 123.

Tuaoreg, T. E.,, aAxD MorToN, E. H.

1870 Onthe Composition of the Water of the Irish Sea, Man. Fiil.
Soc. Mem. iv. 287.

(See also Roscoe and Thorpe, and Schorlemner and Thorpe).

Watrs, W. MARSHALL,
1864 On the Absorption of Mixed Gases in Water, Clem. Soc
JSourn, xvil. 88,
Wirriams, W. C.

1872 Contributions to our Knowledge of the Antimony Oxy-
chlorides, Chem. Soc. Journ. xxv. 122,

1876 On Some Compounds of Antimony Pentachloride with
Alcohol and Ether, Chem. Soc. Journ. il 463.

Wirrs, W. L.
1379 On the Atomic Weight of Tellurium, Chem. Soc. Journ.
i 704.












