when n the plant, or they may be even de omposition
products of the cellulose itself. Further investigation
on this point is nceded. This should be partly chemmical,
partly mucroscopical, and made on different stages of
growth,

When the true cellulose of the flax fibre has been
isolated, it is found to have properties dentical with
those of the cotton fibre, in fact, so far, no reactions of
a chenucal nature have been found by means of which
cotton and flax cellulose can be distinguished from one
another. Their identity is established by their posses-
sing resistance to hydrolysis and oxidation, and con-
taining no active CO or OH groups. Acids, alkalies
and solvents react with the two celluloses in precisely
the same manner. The only difference betweer them
is a morphological one—the difterence in the torm of
the two fibres. \What has been said of the properties
of the cotton fibre applies equally well to linen fibre
when the impurities which 1t contains have been sepa-
rated.

ENGLISH AND GERMAN METHODS OF TECHNICAL
EDUCATION.

Professor Ramsay, of the niversity College, Lon.
don, has contributed to the Tiumes a letter from one of
the best known of German leaders in science, Dr.
Willam Ostwald, Professor of Physical Chemistry of
the University of Leipsig.  The letter, which we here
reproduce, shows what a small part the exanunational
systeta plays in German methods of instruction ; and,
second, what a close bond eaists between the man of
pure science and the man mterested n its industrial
application :—

“Inour frequent discussions on scientific educa-
tion, we have both often been struck with some pomts
of very great difference between the English and the
German way of dealng with 1it.  As it may be asserted
without national arrogance that university cducation
is in Germany in a more satisfactory condition than in
your country you #*s, of course, anxious to know
which of the German customs I consider most effective
in bringing about this better saate of things, and 1 will,
therefore, try to point them out. Of course, I shall
confine myself to the subject of natural science, and
especially chemistry and physics, feeiing myself unable
to deal with saiences beyond my knowledee

“ The main puint of our system may
1 one word —freedom —freedom of teact -2 and free-
dom of learming. The first involves fur the teacher the
necessity of forming i his nind a clear conception of
the scope of his science, for, as he 1s free to choose any
pussible methud of view. he feels himself answerable
for the particular one he has chosen.  And in the same
way the student fecls hiunself responsible for the method
and the subjects of his studics, masmuch as he s free
to chouse any teacher antd any subject. One who has
not seen this system an action may beinchned to think
that such a systemt must lead to arbitrazy and irre-
spon..ble methods on the side of the teacher, and to
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coufusion on the part of the student.  But the totmer
is avorded, because at the beginmng of s catees the
teacher is dependent for is ahvancement on the tesalts
of his scientific views, and 15 naturally anvious toam.
prove his position m the educational wotld.  And as
for the students, they themselves impose cettamn restane.
tions on their own ficedom. Most of them feel that
they require some advice and guidance, aud they there-
fore follow the usual and approved order in conducting
their studies.  As to the inventive man of oryninaldeas,
1t has often been proved that for hum any way s almost
as good as any other, for he 1s sure to do his best any-
where.  Morcover, such a man very soon excites the
interest of one of his teachers, and is personally led by
him, generally to the zreat advantage of both,

“ Let us allustrate these general remarks by con.
sidering the course followed by an average chennst.
In his first half-ycar he hears lectures on anorgamce
chemistry, physics, mineralogy, sometimes botany, and
of late often differential calculus.  Moreover, the Ger-
man student 1s accustomed to take a more or less
strong interest in general philosophy or Instory, and to
add to his Belegbuch list of lectures) to the above-
named Fachcollegien (speciahized studies) one ot two
lectures on philosophy, general or German history, or
the like. Very often there are in the unmiversity one or
more popular professcrs, whose lectures ate heard by
students of all faculties without reference to then
special stuwies.  The student who has heard duning is
stay at the university only lectures belonging stuictly to
his Fach, 1s not well thought of, and is to some extent
looked down on as a narrow spectahist.  But 1 must
add that such views are not prevalent in all faculties,
and there are some—e.g., the faculty of law - whose
students confine themselves, with few exceptions, to
attending exclusively lectures i that faculty.

“ In the second half-year the chemical student be-
gins with practical laboratory work.  Notwithstanding
the perfect freedom of the teachers, the system hist
introduced by Liebig into his laboratory at Giessen s
still umversally adopted 1 German umiversittes and
technical high schools- -viz., quahtative and quantita-
tive chemucal analysis, the former conjomed with simple
spectroscopic work, the latter amphhed by volumetric
analysis.  This 1s followed by a course of chemcal
preparations, formerly chiefly morganic, now chiefly
orgar..c. Lven here a regular systemn is heconnng
widely developed, owing to the use of some well-known
teat-books.  Of late years this course 15 followed
some laboratories by a series of eaerases an physical
chennstry and electro-chenustry.

“ While these practical exeraises, which last for
three or four half years, are being cartied out, the stu
dent completes his knowledge of physics, matheniatics
and the other allied sciences by heaning lectutes and
working praclically in the physical and often also
sotne other laboratury., The exercises done, he goes to
the professor and asks bim for 1 ¢ theme ™ to by bas
cwork " wviz., s dissertation for the depree of Dr
Phil.  This 1s the most importan® moment i his hie as



