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STANDARD TECHNOLOGICAL WORKS.
——.—’_—_

THIRD EDITION. Medium 8vo. With 288 Woodcuts and 3 Folding Plates. 36s.

METALLURGY (Elements of): A Practical Treatise on the Art
of Extracting Metals from their Ores. By J. ArTHUR PaILLIPS, F.R.S., C.E.
New Edition, re-written, and edited by H. BaovrrmaN, F.G.S,

*_* Many NoTABLE ADpITIONS Will be found in the sections devoted to IroxN, Cop-

PER, NICKEL, ALUMINIUM, &c., dealing with new Processes and Developments.

“Of the THIRD EDITION we are still able to say that, as a Text-Book of Metallurgy, it is THE BEST With
which we are acquainted,”—Engineer.

In Large Crown 8uo, Handsome Cloth. With lllustrations. 7s. 6d.

METALLURGY (An Introduction to the Study of). By
W. C. Roeerts-AvsteN, C.B., F.R.S., Chemist and Assayer to the Royal
Mint, Professor of Metallurgy in the Royal College of Science.

GENERAL ConTENTS.—Relation of Metallurgy to Chemistry —Physical
Properties of Metals—Alloys—The Thermal Treatment of Metals—Fuel—
Materials and Products of Metallur%lcal Processes—Furnaces—Means of sup-
pl(giring Air to Furnaces—Typical Metallurgical Processes—Economic Con-
siderations.

** No English Text-Book at all approaches this one in the coxPLETENESS with which the most modern
views on the subject are dealt with. Professor Austen’s volume will be INVALUABLE."—Chemical News.
**INVALUABLE to the student. Rich in matter not to be readily found elsewhere,”—.dtheneum.

»

“We recommend every one not only to consult, but to STUDY this work.”—Engineering.

In Large Crown 8vo. SEVENTH EDITION. 8s. 6d.

STEAM AND STEAM ENGINES (A Text-Book on). By A.
JamiesoN, M.Inst.C.E., F.R.8.E., &c., Professor of Engineering, Glasgow and
West of Scotland Technical College. With over 200 Illustrations and six
Folding Plates.

' The BEST BOOK yet published for the use of students.”—Engincer,

In Large Crown 8uo. SECOND EDITION. [llustrated. 4s. 6d,

STEAM BOILERS: their Defects, Management, and Con-

struction. By R. D. Mu~Rro, Engineer of the Scottish Boiler Insurance Co.

GENERAL ConTENTS.—Explosions caused by Overheating of Plates; (a} Shortoess of Water:
(b) Deposit—Explosions caused by Defective and Overloaded Safety-Valves—Area of Safety-
Va.lvei—Explosions caused by Corrosion—Explosions caused by Defective Design and Con-
struction.

*.* To the Secoxp EpiTioN, a Section on the Management of Upright Internally-fired Boilers, and a
Specification and detailed Drawing of 4 Lancashire boiler for a working pressure of 200 Tns. per
8q. in., have been added.

‘' A valuable com‘fanion for workmen and engineers engaged about Steam Boilers . . . ought to be
carefully studied, and ALWAYS AT HAND."—Colliery Guardian.

X
“

SECOND EDITION. Cloth or Leather. 12s.

/BOILERS, MARINE AND LAND : Their Construction and
* Strength. By T. W, TrA1LL, M.Inst.C.E., F.E.R.N.
)x 4'$uosr 'U;x{vx. VOLUME, supplying information to be had nowhere else.”"—Engineer,

& ' NINTH EDITION. Pocket Size, Leather. 8s. 6d.

ELECTRICAL RULES AND TABLES (A Pocket-Book of) :
For the use of Electricians and Engineers. By J. MuNro, C.E., and Prof. A,
Jamiesox, F.R.S.E., M.Inst.C.E.,. M. InsT.E.E.

‘' Wonderfully perfect . . . Worthy-of the highest commendation we can give it.”—Electrician.
**The sterling value of Messrs. Munro and Jamieson’s pocket book.”—Electrical Review.

*.¥ The NinTE EDITION has been revised throughout, with very numerous
additions. It now extends to nearly 700 pages.

LONDON: CHARLES GRIFFIN & CO., LIMITED, EXETER STREET, STRAND,
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MANUAL OF DYRING:

FOR THE USE OF PRACTICAL DYERS, MANUFACTURERS,
STUDENTS, AND ALL INTERESTED IN THE
ART OF DYEING.

BY
EDMUND KNECHT, CHRISTOPHER RAWSON,
PH.D., R.LC., F.L.C., F.C.S.,
HEAD OF THE CHEMISTRY AND DTEING DEPARTMENT OF LATE HEAD OF THE CHEMISTRY AND DYRING DEPARTMENT
THE MUNICIPAL TECHENICAL SCHOOL, MANCHESTER ; OF THE TECHNICAL COLLEGE, BRADFORD; MEMBER
¥DITOR OF Z'he Journal of the Society of OF COUNCIL OF THE SOCIETY OF DYERS

Dyers and Colourists; AND COLOURISTS;

AND

RICHARD LOEWENTHAL, Pa.D.

WIiTH NUMEROUS ILLUSTRATIONS AND SPECIMENS OF DYED FABRICS.

VOL. IIL

LONDON:

CHARLES GRIFFIN & COMPANY, LIMITED,
EXETER STREET, STRAND.
11893.

{All Rights Reserved.]
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PART VII

ARTIFICIAL ORGANIC COLOURING MATTERS.

A XEW age was inaugurated for the art of dyeing by Perking’ dis-
covery of mauve in 1856. Almost numberless colouring matters have
since been produced from coal-tar ; relatively few have stood the test
of time, and most of these will probably disappear from commerce before
another thirty-five years have passed ; but science works indefatigably,
and enriches us continuously with new and better, with more perma-
nent and beautiful colouring matters.

The constitution of most artificial dyestuffs is well known, and
scientists soon succeeded in showing the relations between their con-
stitution and tinctorial properties.

Grzbe and Liebermann, in 1868, expressed the opinion that it is
chiefly an intimate connection of the atoms of oxygen and nitrogen
which gives rise to the colouring character of organic compounds, and
that the colouring character is destroyed if the intimate connection is
loosened by the entrance of hydrogen (leuco-compounds). Thus,

Benzo-quinone (Ce H4<8>> is yellow ;

Hydroquinone (C0 H4<8:ﬁ‘> is colourless.

Azobenzene (Cy H,—N—N-—C; H,) is yellowish-red ;
Hydrazobenzene (C; H—N-—N—C, H;) is colourless.
L

H H

Although Grazbe and Liebermann’s views were pronounced almost a
quarter of a century ago, when our knowledge of the chemical con-
stitution of the dyestuffs was still very limited, they are in accordance
with the modern ideas of the tinctorial character of organic compounds.

0. N. Witt published in 1876 a more comprehensive theory of the
constitution of dyestuffs. According to this author a colour-bearing
(chromophorous) group or chromophor must be introduced into the colour-
less aromatic hydrocarbons to render them capable of yielding a coloured
substance. Benzene is colourless, but mononitrobenzene, C; H; N O,
dinitrobenzene, C;H, (N O,),, and trinitrobenzene, Cz;Hj (N O,),,
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