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PREFACE.

The use of few chemical preparations has become so

general as that of ink, and its manufacture is one of the

most promising of the small industries, there not being

many articles of daily requirement which, from a small

investment, yield so large a profit.

The lack of a recent treatise in the English language

containing detailed descriptions of the raw materials and

receipts for the preparation of ink, and the apparent

necessity, as shown by frequent inquiries, for such a vol-

ume, were the considerations which led to the preparation

of " The Manufacture op Ink."

The work upon which it is mainly founded is "Die

Tinten-Fabrikation," by Sigmund Lehner, which has

met with great success in Germany, it having passed

through four editions, and is thoroughly practical. Most

of the receipts have been practically tested, so that good

results should be obtained if the work is carried on

strictly in accordance with the directions given, and raw

materials of good quality are used. In case deviations

should occur, it should be considered whether the manipu-

lation has been free from mistakes, or—what frequently

3^



iv PEEFACE.

happens with the use of extracts of coloring matters

—

whether the quality of the materials is at fault.

Since a detailed account of the required raw materials

has been given, and their properties have been accurately

and clearly described, with the exercise of some care in

buying them, and a strict observance of the directions

given, good results should invariably be obtained.

It is hoped that the additions made here and there by

the translator, as well as the chapter on " Printing

Ink," added by him, may contribute to the usefulness of

the treatise.

Finally, it may be stated that the publishers, who de-

sire to cover with their technical publications all of the

important branches of industry, have spared no expense

in the mechanical production of the book
;
and, as is their

constant practice, have caused it to be provided with a

copious table of contents and a very full index, which

will render reference to any subject or special receipt

prompt and easy.

W. T. B.

Philadelphia, July 1, 1892.
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THE MANUFACTURE OF INK.

I.

INTRODUCTION.

There are few chemical preparations, perhaps none,
of which the benefit in civilized life is so great or of
which the use is so widely extended, as that of common
writing ink; consequently there is no compound, the

quality of which it is more necessary to inquire into; and
yet there is perhaps no subject which, up to a compara-
tively recent period, has been more neglected by chemists.

Before Lewis, towards the close of the last century,

directed his attention to the subject, no author appears
to have particularly applied himself to inquire into the

theory of the composition of ink, or to bring it to per-

fection. All that is to be found in the works of previ-

ous writers consists merely of formulse for various kinds

of ink, which, being composed without any attention to

chemical laws, were more or less defective, so that it

may be truly said, that until the time of Lewis the pre-

paration of writing fluids, the properties of which it is

so essential to attend to, was left entirely to chance, or

to empirical prescriptions.

It is, indeed, true that some good kinds of ink have
been discovered by accident, but, generally speaking, the

2



18 THE MANUFACTURE OF INK.

demands formerly made on a good ink were very modest

indeed. If it furnished black characters, the fact that

after a short time it formed a thick sediment was par-

doned ; this sediment being considered a necessary prop-

erty and even the prerogative of a good ink, and the

trouble of regularly stirring it up before writing was

not begrudged. Hence, a small stick of wood was the

constant companion of the inkstand, and belonged to it

as a necessary auxiliary apparatus, just as much as the

pen for writing.

The ancient inks, according to the opinions of most

writers, were similar to the Indian or Chinese ink of to-

day. Pliny and Vitruvius allude to it as a combination

of soot or lamp-black with glue or gum ; and Dioscor-

ides even mentions the proportions of three of the former

to one of the latter.

The art of preparing ink must have been quite fairly

known in the middle ages, as is evident from the well-

preserved parchments of that time ; characters written

six and even eight centuries ago, still showing their

pristine blackness.

It would almost seem that the art of ink-making had

in the course of time decidedly retrograded, it being

frequently found that the characters of manuscripts less

than a century old are so faded as to be scarcely legible.

It may, however, be remarked that the quality of the

paper and the presence of lime and chlorine, even if only

in minute quantities, in many papers, may have exerted

a destructive influence upon the characters, and the latter

if written upon parchment might have been as well pre-

served as the writings of the monks who, as is well

known, wer? the chief book-writers of the middle ages.
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It is considered necessary to make here a few remarks
regarding paper. All our bleached papers contain minute
quantities of chlorine, and the presence of this substance

will in the course of several centuries cause the decay of
the paper. It is, therefore, entirely useless to write a
document intended for posterity with unchangable ink
upon paper. The ink wall not fade, but the paper will

be reduced to dust. After a few centuries our modern
books printed upon paper bleached with chlorine will no
longer exist, because of the decay of the paper, this being
especially the case with the very cheap wood paper so

much used in recent times. Such paper already turns

brown in the course of a few years, and becomes so brittle

that it breaks in folding, and hence should not be used
for documents and books intended for posterity. Upon
durable material the printing ink, whose coloring prin-

ciple is carbon, used for printing such books, would last

forever. The linen in which the Egyptian mummies
are wrapt is evidence of the durability of unbleached
vegetable fibres—hence, also of unbleached paper. In
our time, therefore, four thousand years after their pre-

paration, the tissues are only slightly brownish and pos-
sess considerable solidity. If the ancient Egyptians had
written with good ink upon such tissues, the characters

would be legible at the present time.

Although, as previously mentioned, considerable im-
provements in the composition of inks were made by
Lewis and others, in modern times, their preparation
has been largely influenced by two factors. One of these

factors is the supplanting of the gray or brown hand-
made paper by the white smooth machine-made paper.
The latter can only be obtained by very vigorous bleach-
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ing of the raw material, and, hence, always contains

small quantities of lime and chlorine. Although the

quantities of these substances in a good paper may be

very minute, they are, nevertheless, sufficient to effect,

in the course of time, the destruction of some inks and

the characters written with them. It must, therefore,

be sought to prepare inks of such quality that the

writing will be imperishable, notwithstanding these in-

fluences.

The second factor which has influenced the composi-

tions used as inks, is the revolution in the tool used for

writing. While formerly the goose-quill was exclusively

used for writing, and the raven-quill for drawing, steel-

pens have at present been substituted for both. The

horny substance of bird-feathers, however, is very resist-

ant towards chemical influences; while the steel, of

which our writing and drawing instruments are made, is

readily attacked by different substances, very dilute

acids in the ink corroding steel-pens in a very short time.

Prior to the successful manufacture of inks entirely

or almost entirely indifferent towards steel-pens, it was

sought to overcome this evil by providing the pens with

a coating of copper, silver, and even gold. It will be

readily seen that such coating can be of but little use,

since after writing for a short time, even upon the

smoothest paper, the point of the pen is ground down

to a certain extent so that the steel is bared at this most

important part. Now, by the action of the ink the fine

point is corroded, and the pen, in a short time, becomes

useless.

The progress in chemistry in modern times has also

removed these evils, there being now inks which fullfil
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all other requirements, and leave the substance of the

pen entirely unaltered.

II.

THE VARIOUS KINDS OF INK.

According to the purposes for which they are to be
used, inks may be divided into the following groups :

—

Writing inks, which serve for the production of cha-

racters by means of a pen.

Copying inks or inks which, after having been trans-

ferred from pen to paper, and having become dry, will

communicate a portion of their substance to a sheet of

damped paper strongly compressed upon them, thus
furnishing two, and in some instances—by renewed ap-

plication with pressure, of clean moistened paper—even
a third or fourth copy of the same manuscript, ffedo-

graphio inks, which permit the repeated copying of the

writing transferred to a peculiar basis, may be con-

sidered a subdivision of this group.

Ink powders are pulverulent or solid masses, which,

when dissolved in water, directly yield ink.

Ink pencils may, in accordance with their constitu-

tion, directly follow ink powders. They are a sort of

pencils by means of which characters resembling those

written with aniline inks may be produced upon slightly

moistened paper.

Drawing inks for the execution of drawings with the

ordinary pen or drawing pen.

Lithographic inks represent a special kind of ink
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wliich is exclusively used for writing and drawing upon

lithographic stones, and must be able to resist certain

caustic fluids used in lithographing.

Marling inks serve especially for indelibly marking

linen, etc.

Stamping inks for stamping designs to be executed in

embroidery upon, stuffs, for moistening stamps used by

firms and individuals, etc.

Inlc specialties, among which may be classed gold and

silver inks, as well as sympathetic inks.

Printing inks, though differing in their composition

from ordinary ink, will also be considered.

As will be seen from this general division, the num-

ber of inks and ink-like products is quite large. To

give all known directions for making ink would require

several volumes ; but as a large majority of them are

simply empirical prescriptions, only approved receipts,

thoroughly tested, will here be given.

Although the preparation of ink would seem a simple

operation, it must be confessed that but little is known

in regard to the chemical processes taking place thereby.

The majority of the fluids designated inks consist of

combinations of metals with various organic substances,

among the latter of which the tannins and other certain

vegetable extracts deserve special mention. Formerly

the opinion prevailed that only one of the substances

contained in a tannin caused the formation of the black

body which imparts to the ink its properties ; but it is

now known that a considerable number of chemical

combinations, which are only partially understood, occur

in the composition called ink. This explains why so

many prescriptions for the preparation of inks have
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been and are still given ; and it also explains the re-

markable fact that two prescriptions, identical as to the

substances to be used, frequently show extraordinary

variations in regard to the quantities of the substances

;

while one prescription lays particular stress upon the

preponderance of one substance, the other demands just

the reverse.

From what has been said it will be seen that the

manufacturer of inks must still largely depend on re-

ceipts
; and it is advisable for him to subject every pre-

scription which becomes known to him to a test, and
improve his receipts by experiments. That such experi-

ments pay need scarcely be mentioned, because there are

few articles of daily use, which are sold at such a large

profit as ink.

III.

WRITING INKS.

A GOOD writing ink should possess the following

properties :

—

1. Intense color, that is, the writing executed with an

ink, no matter of what color, should acquire, either at

once, or in a short time afterwards, a strongly pro-

nounced color.

2. Fluidity.—The ink must readily flow from the

pen, so as to allow of the execution of the finest lines and

characters. A useful ink should not be viscous, and

when drying on the pen must not form a thick, hard

crust. The latter evil is frequently caused by the ink
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being too concentrated, and may be remedied by the

addition of water. If, however, the ink remains vis-

cous after such dilution, it is a proof that either the

composition is at fault, or that the ink has been spoiled

in consequence of certain processes of decomposition

which have taken place in it.

As will be explained later on, the above-mentioned

quality of fluidity cannot be demanded to the same ex-

tent from copying inks as from writing inks. Copying

inks are more thickly-fluid, and possess also the prop-

erty—which is not desirable in ordinary writing—of re-

maining wet for some time.

3. Durability.—A good ink should be durable, i. e.,

it should for a long time retain its color unaltered, and

suffer but little, even if the paper written with it be-

comes moist or even wet
;
however, but few inks possess

this property.

The quality of durability also includes the inalter-

ability of the ink in the air. Good ink should on ex-

posure to the air gradually dry to a lustrous mass, and

even when much diluted should not mould. It is not

difficult to fullfil this condition, since on account of their

composition some inks have a poisonous effect on moulds,

thereby preventing their development; whilst others,

though subject to rapid decomposition, can be readily

protected by the addition ofcertain antiseptic substances.

4. Inalterability.—For certain purposes— especially

for writing important historical documents or other re-

cords—it is desirable that the ink used should not only

be capable of resisting the ravages of time and acciden-

tal attacks (as the paper becoming moist or mouldy), but

also intentional attacks by means of chemical agents. It
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may be plainly stated that it is impossible to entirely

fullfil such demand, because it would require the dis-

covery of an organic combination capable of resisting all

agents, and at present such a combination is not known,
nor is it likely to be known.

While ordinary writing inks cannot resist the action

of chemical agents, certain other inks—namely, those

prepared with the assistance of carbon—possess great

powers of resistance, and of all masses used for the exe-

cution of written characters, printing alone is absolutely

unassailable. It can only be destroyed simultaneously

with the parchment, paper, etc., upon which it is used.

But, unfortunately, printing ink can scarcely be prepared

in a state suitable for writing with the pen. Besides

carbon, certain dark-colored combinations of organic

origin—the so-called humin bodies—possess great power
of resisting chemical agents, without, however, being ab-

solutely resistant, as is the case with carbon.

Intensity of color, fluidity, and a certain degree of
durability are, therefore, the properties which may be
demanded from every good ink, and in the manufacture

of ink it must be sought to effect the presence of all

these properties without neglecting one or the other.

Writing inks might be classified according to the color

of the ink or the principal chemical combinations con-

tained in it. Violet ink, carmine (red) ink, etc., are

terms which would correspond to the first mode of classi-

fication, and gallic acid ink, madder ink, chrome ink,

hematoxylin ink, etc., to the latter.

However, it may here be remarked that, generally

speaking, the names given to the various inks, are nothing

but names, and, as an example, it may be stated that in
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the fabrication of many inks which are sold as madder

or alizarin inks, neither madder nor alizarin (a substance

contained in madder) are used.

It is not intended to adhere to a strict classification,

there being no special adv^antage in doing so, but the

inks belonging together according to their color will be

described in a succession which is dependent partially on

the mode of preparation and partially on the similarity

of materials used.

Since black writing ink is the most important, its pre-

paration will be discussed first.

Black Writing Inks.

Chemically black writing inks differ essentially from

each other, and they may be arranged into groups,

namely, those which contain a tannin combination and

those which are free from it. The inks containing tan-

nic acid may, according to the raw material which yields

the tannin, be again divided, into gallotannic acid inks,

catechu tannic acid inks, etc. The inks free from tannic

acid, or those which, besides tannin, contain other sub-

stances, may be divided into chrome inks, alizarin inks,

logwood inks, etc. It may, however, be remarked, that

this division is not absolutely correct, since the dye-wood

extracts used in the manufacture of ink may also con-

tain certain quantities of tannin.

- The black writing inks, which are of the greatest im-

portance and have l)een known for the longest time, are

those which contain a tannin combination. Though their

manufacture is the least expensive, they cannot be espe-

cially recommended, since, as a rule, they lack that
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degree of durability expected at the present time of

good inks. Inks containing tannin may even be called

antiquated, and no doubt will soon entirely disappear

from commerce.

Inks containing tannin.—These inks contain almost

without exception a body of the tannic acid group in

combination with ferric oxide. Tannin-like bodies being

widely diffused throughout nature, it will be seen that a

large number of vegetable raw materials may be em-

ployed for the manufacture of ink. Although the tan-

nic acids occurring in the various vegetable substances

closely resemble each other in a chemical respect, they

are nevertheless plainly distinguished by certain prop-

.

erties, and the inks prepared from them also show dif-

ferent properties. While some tannic acids yield with

ferric oxide bluish combinations and corresponding inks,

others yield combinations of a peculiar greenish color,

which changes only after sometime to a deep black.

The properties of an ink correspond to those of the tan-

nin contained in it. Some inks yield a bluish, others a

greenish writing, which turns black only after sometime.

Tannic acid inks which appear entirely black when
flowing from the pen are generally already so far

changed that they no longer penetrate into the paper

and yield a writing which cannot lay claim to dura-

bility.

As regards the materials which yield tannin, the

bodies prescribed in the various directions for preparing

ink may be enumerated as follows :

—

Nut-galls, valonia, oak bark, the barks of the sumach,

willow and poplar, elm-wood, the bark and wood of the

horse-chestnut, the sloe, berries of the buck-thorn, etc.
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This enumeration, however, is by no means complete,

and it may be briefly stated, that every vegetable sub-

stance—be it bark, wood, fruit, leaf, or excrescences

—

as long as it contains tannin may be used for the prepa-

ration of ink.

Before entering upon the discussion of the properties

of the materials yielding tannin, it is considered neces-

sary to explain the principal chemical properties of the

most important tannic acids, since only with a thorough

knowledge of them is it possible to understand the pro-

cesses taking place in the formation of ink. By tannic

acids are here understood certain chemical combinations

contained in nut-galls, valonia, the barks of trees, etc.,

and which can be separated from them in a pure state.

Tannic acids.—In all the higher plants occur combi-

nations which, with the so-called basic bodies, may form

salts. Such compounds are called acids and are soluble

in water. Many of them are distinguished by a charac-

teristic astringent taste and are known by the collective

term of tannic acids or tannins. By bringing a tannin

solution together with ' a glue solution, the tannin forms

with the glue an insoluble combination, and by carefully

adding tannin to a fluid containing glue, all glue, and

vice versa, all tannin, may be separated from it in the

form of flaky masses, which, to a certain extent, consist

of tannate of glue. The tannins also combine with ani-

mal skin, which thereby acquires the property of resist-

ing putrefaction. For this reason tannic acids or the

materials in which they occur are largely employed in

the preparation of leather, in dyeing, printing, etc.

Besides the above-mentioned properties all tannins

possess the common property of forming, when brought
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together with iron salts, either bhie-black or greenish

fluids. Furthermore, their solutions readily change, the

consequence of such alteration being that the colors of

the inks are frequently changed and that inks containing

tannin may be readily destroyed by the formation of

mould.

Gallotannio acid or tannin occurs in large quantity in

nut-galls, especially in the Chinese variety, and exists

also in sumach [Rhus coriaria), in tea and many other

plants. It is readily soluble in water, spirit of wine,

ether, etc., and also in mixtures of these bodies. To
obtain it in a pure state, it is, however,

best to use only ether as a solvent.
^'

To prepare gallotannic acid finely

pulverized nut-galls are exhausted

with ether in a percolator (Fig. 1).

The latter is arranged as follows : It

consists of a glass funnel, T, narrowing

towards the top and provided with a

neck, which is closed by a well-fitting

stopper. The funnel is placed by

means of a cork upon the flask, F.

Two small glass tubes connected by a

rubber tube are inserted in the stoppers

of the flask and the funnel and permit

the fluid contained in the funnel to sink

down, and the air contained in the

flask to enter the funnel. By this

arrangement volatilization of the ether is rendered im-

possible.

The operation begins by plugging the point of the

funnel with cotton, the purpose of this being to prevent



30 THE MANUFACTURE OF INK.

the powdered nut-galls from falling through, and the

fluid from running oif too rapidly. The funnel is then

nearly filled with powdered nut-galls, and after pouring

ether over them, the apparatus is closed and allowed to

stand until no more liquid drips off.

The liquid, which after sometime collects in the flask

below, consists of two distinct strata : the lower is a

very strong solution of almost pure tannic acid in water

;

the upper consists chiefly of ether.

The ether is poured off and the solution brought into

a shallow dish, which is covered with blotting-paper and

allowed to stand until the fluid evaporates and a slightly

yellowish powder remains in the dish. This powder is

pure tannin, to which, however, some water still adheres.

To free it from the latter the dish, together with a vessel

filled half-full of strong sulphuric acid, is placed under a

glass bell for several days. The sulphuric acid absorbs

the water and the gallotannic acid is in this manner ob-

tained as an almost pure white powder without the

slightest tendency to crystallization and of an exceedingly

astringent taste.

By exposing an aqueous solution of tannin to the air,

an abundant vegetation of mould soon forms on the

surface, and by a special process of fermentation the

tannin thereby undergoes a peculiar change, in conse-

quence of which it is converted into a new acid, the so-

called gallio acid. Dry gallotannic acid, when heated

by itself, is partially carbonized and partially converted

into a new volatile body, the so-called pyrogallic acid or

pyrogallol.

Gallic acid.—This acid occurs in divi-divi (the fruit

of Cisalpina coriaria), in tea, in pomegranate root, and
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in many other plants. Nut-galls also contain very

small quantities of it. It may be prepared by treating

the vegetable substances containing it with hot water

and allowing the solution to cool. The brownish crys-

tals which separate are freed from the coloring matter

by recrystallizatiou, with the addition of pulverized

animal charcoal.

It is, however, most advantageously prepared from

nut-galls. By moistening coarsely-powdered nut-galls

with water the entire mass will, in a short time, be cov-

ered with a very luxurious growth of mould, and in

consequence of a peculiar process of fermentation gallic

acid is formed from the gallotannic acid. The gallic

acid thus produced may by recrystallization be obtained

in a pure state.

Gallic acid differs essentially from gallotannic acid in

that it leaves solutions of glue and albumen unchanged.

By bringing it together with ferric salts a deep-blue fluid

is obtained. It is especially the latter property on which
the value of gallic acid for the preparation of ink de-

pends.

Pyrogallic add or pyrogalloL—This body is formed
when gallic acid is heated to between 410° and 419° F.

It crystallizes in shining white needles, and is readily

soluble in water. It reduces the salts of silver, gold,

etc., to the metallic state, and colors ferrous oxide solu-

tions blue-black.

Catechutannic acid is contained in "catechu," a brown
extract which is prepared in India from several plants,

viz., Areea Catechu, Acacia {Mimosa) Catechu, and
Nauclea Gambir. To prepare the acid in a pure state

iboil the catechu with water and compound the decoction
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with sulphuric acid. A precipitate is formed which con-

sists of a combination of catechutannic acid with sul-

phuric acid. By dissolving this combination in boiling

water with the addition of carbonate of lead, a precipi-

tate of sulphate of lead is formed, while pure catechu-

tannic acid passes into solution. Catechutannic acid

may be obtained in a more simple manner by extract-

ing catechu with ether.

Chemically pure catechutannic acid bears a close re-

semblance to gallotannic acid, but may be distinguished

from it by the coloration it produces with iron salts, it

yielding with the latter a peculiar dirty-green precipitate.

Kinotannie acid forms the principal constituent of

"Kino," a reddish-brown extract, which is prepared

from the juice of Pterocarpus eiinaceus and Coccoloba

uvifera. With ferric salts it gives a blackish-green pre-

cipitate.

By processes of fermentation which resemble those by

which gallotannic acid is converted into gallic acid,

kinotannic acid is changed to kino-red.

Morintannic acid or maclurin is the coloring matter of

" fustic" or the wood of Morus tinctoria, and separates

from a hot aqueous solution as a yellow crystalline

powder. It has an astringent taste and with ferrous

salts yields a blackish-green precipitate.

By heating morintannic acid it yields a new ac\d,pyro-

morin acid, which stands in the same relation to morin-

tannic acid as pyrogallic acid to gallic acid.

The above-described tannins are of special import-

ance to us on account of their behavior towards soluble

iron salts. To be strictly accurate, a distinction should

be made between ferrous and ferric salts, since there is
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a difference in the color produced with these salts by
means of a tannin. However, in practice this difference

is of small importance, the ferrous salts possessing the

property of being converted into ferric salts when brought

in contact with the air, and ink prepared for sometime

will always contain certain quantities of the latter salts.

Furthermore, this conversion of the ferrous into ferric

salts is sure to take place when the characters written

with the ink upon the paper dry and the writing has for

sometime been exposed to the air.

The colorations which the various tannins yield with

iron salts (ferrous as well as ferric salts) may be grouped

as follows :

—

Gallotannic acid with ferric salts : black-blue.

Gallic acid with ferric salts : dark-blue.

Pyrogallic acid with ferrous salts : black-blue.

Catechutannic acid with ferrous and ferric salts :

dirty-green.

Kinotannic acid with ferric salts : black-screen.

Morintannic acid with ferric salts : dark-green.

The above statement sufficiently indicates the color

an ink will show with the use of one or the other mate-

rial. To obtain a deejj-black ink it will be necessary to

choose one of the tannins occurring in nut-galls.

Since in practice it is impossible to work with the

pure acids, they being too expensive, inks Avith entirely

pure tones of the indicated colors will never be obtained.

The color will always incline towards a brownish or

blackish shade, since the extracts from the raw mate-

rials contain substances which exert an influence upon
the color of the ink. For the practice this is, however,

of small importance, the principal object being to pro-
3
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duce an ink which will yield deep-dark and durable

writing.

The raw materials which yield the tanuin necessary

for the preparation of ink occur in commerce in very

varying qualities. It will, therefore, be necessary to

give a somewhat detailed description of the more im-

portant ones, so that the manufacturer in buying them

may be able to distinguish the good from the bad.

Ferric salts being absolutely necessary for the prepa-

ration of inks containing tannin, the properties and

mode of preparation of these salts will also be described,

so that in case of need, the manufacturer may prepare

them himself.

IV.

THE RAW MATERIALS USED IN THE PREPARA-

TION OF INKS CONTAINING TANNIN.

Nut-galls.—Nut-ga\h are morbid excrescences formed

on the leaves and leaf-stalks of various species of oaks

by the sting of the gall-insect. The quality of the nut-

galls as an article of commerce being chiefly of interest

to the manufacturer of ink, it is not necessary to enter

into details regarding their formation. However, it

may be briefly stated that the nut-gall forms over the

egg of the gall-insect and that the latter generally

passes through its entire development in the nut-gall

and escapes as a perfect insect through a perforation

which it produces by biting. Nut-galls showing no
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perforation and, hence, still containing the insect, also

occur in commerce.

Commercially two varieties of nut-galls are especially

distinguished, viz., light and darh There are, however,
further subdivisions into white, yellow, green, blue and
black nut-galls. Those without perforation—hence,
still containing the insect—are justly considered the

best, it having been shown that they contain more tan-

nin than those from which the insect has escaped.

Black nut-galls, of a good quality, contain up to 27
per cent, of tannin, and altogether about 35 to 37 per
cent, of soluble extractive substances. The nut-galls

are of almost a spherical form, and of the size of a pea
up to a small nut. A good nut-gall must be heavy,
and when cut through show a compact mass. If it

shows little weight, and the interior is filled with a
powdery or friable mass, the article is of little value,

the content of tannin being very small. Many exami-
nations have shown that nut-galls derived from southern
countries are richer in tannin than those from more
northern regions.

Aleppo nut-galls, also called Levantine nut-galls, are

considered the best ; next come 3forea nut-galls, Smyrna
nut-galls, Marmora nut-galls, and Istria nut-galls.

Good qualities of nut-galls are also brought from
France, Hungary and Italy, as well as from Senegal
and Barbary.

The characteristics of a good nut-gall, as generally
accepted by merchants, are, an almost spherical form, a
size not exceeding that of a cherry, prickly surface,

without perforation, and a considerable weight.

The so-called Chinese nut-galls have a smooth outer
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shell, which frequently shows a somewhat reddish color,

and can be readily removed. After removing the outer

shell, a brown pulp containing many dead larvse of in-

sects appears. It is not possitively known from which

plant these nut-galls are derived, nor are the gall-

insects known which produce them.

Another kind of nut-gall is produced by the sting

of a gall-insect in the cups of young acorns. They ap-

pear in the form of shapeless, angular, dense masses of

a brown color, which sit in the cups instead of acorns.

They are collected in August, Hungary being the chief

place of production in Europe, though a considerable

quantity is also gathered in the oak forests of Asia

Minor.

The chemical constitution of these two varieties of

nut-galls is the same, both being distinguished by a large

content of tannin and extractive substances ; and they

are, therefore, much used in the preparation of leather

and ink, and in dyeing, printing, etc.

Tan.—This is the bark of the oak, elm, poplar, willow,

and some other trees, bruised and broken by a mill, and,

as is well known, used for tanning hides.

Tanners spread out the tan once used in layers about

5 inches high, and dry it, in order to re-employ it later

on in the preparation of leather. From the drying tan

an odor, which is anything but agreeable, is evolved, the

origin of which is due to various processes of fermen-

tation not yet accurately understood.

However, by these processes of fermentation the

gallotannic acid originally contained in the tan is con-

verted into gallic acid. All tanners agree that for the

preparation of leather gallotannic acid is far better suited
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than gallic acid, the latter, it is claimed, rendering the

leather brittle. Hence, tan once used is of but little

value to the tanner.

However, for the manufacture of ink, gallotannic acid

and gallic acid possess nearly the same value ; and for

this reason, tan once used for tanning, and dried, may
be suitably employed in the preparation of ink, especi-

ally as it can generally be had at a very low price.

Nut-gall extract or tannic extract occurs in commerce
in the form of shining black-brown masses of an ex-

ceedingly astringent taste. It is prepared by extracting

nut-galls, fresh tan and other materials rich in tannin

with water and carefully evaporating the liquid to the

consistency of syrup. In cooling it congeals to a solid,

brittle substance.

Properly prepared nut-gall extract should chiefly con-

sist of tannin, and must completely dissolve in water

without a carbonaceous residue. It should have an ex-

ceedingly astringent taste. When the price demanded
for the extract is not too high, it forms an excellent

material for the preparation of ink, especially for manu-
facturers, who, for want of room, cannot keep on hand
a considerable stock of nut-galls, etc. The process of

preparing ink with this extract is also very simple.

Attention must be called to the fact that nut-eall ex-

tract is liable to the formation of mould when exposed

to moist air, and should, therefore, be stored in a dry
room. Barrels or boxes lined with paper and provided

with well-fitting lids may be recommended for the pur-

pose.

Catechu.—This is an extract prepared principally from
ithe wood of Acacia (Mimosa) Catechu. The wood,
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which is heavy and very durable, is covered by a dark

brown fibrous bark, and consists of the whitish albur-

num, and of the dark-colored heart-wood, varying in

color from red-brown to blackish-brown. The latter

portion is cut into chips, which are boiled with water in

earthen pots arranged over a rude fireplace, the decoc-

tion when sufficiently strong being decanted or strained

into other vessels, in which the evaporation is con-

tinued until the extract is of sufficient consistency to be

poured into clay moulds, into cups formed of leaves, or

upon mats covered with the ashes of cow-dung.

Catechu is chiefly exported from Pegu and Calcutta.

Two varieties are mostly found in commerce : yellow and

hrown catechu.

The yellow catechu occurs in the form of cubes the

size of a walnut; which, when treated with boiling

water, color the latter yellow and impart to it a dis-

agreeable, sweetish, astringent taste. For the manufac-

ture of ink and for dyeing the yellow catechu is the

more valuable product.

The hrown catechu is denser and heavier than the

yellow variety, anJ forms shining dark brown masses

of a sticky consistency, which yield a red-brown decoc-

tion.

Catechu contains catechutannic acid and varying quan-

tities of another acid to which the term japonic acid has

been applied. The brown catechu contains a consider-

ably larger quantity of the latter than the yellow. Since

catechutannic acid is the only important body for our

purposes, it is evident that the brown catechu is not

desirable for the preparation of ink, and should not be
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bought by the manufacturer. According to an exami-

nation of the two varieties of catechu they contain :

—

Tannin

Extractive substances

Vegetable mucus
Insoluble constituents

Yellow catechu.

54.5 per cent.

. 34.0

. 6.5

. 5.0 "

Brown catechu.

48.5 per cent.

36.5

8.0 "

7.0 "

Purified catechu containing no constituents insoluble

in water is occasionally found in commerce. It is still

more valuable than yellow catechu. The great demand

for this product led to the manufacture of a spurious

article, which was brought into commerce under the

name of catechu extract or cachou epuree. It consisted

of brown catechu mixed with about -^-^ and even more

of bullock's blood.

Ki7io.—Under this name is brought into commerce a

brown-red, brittle mass, which, with alcohol or water,

forms a beautiful red-brown solution, and contains, be-

sides the characteristic kinotannic acid, other vegetable

extractive substances. Several different varieties of kino

oc(uir in commerce, the following being the principal

ones :

—

African kino, from Drepanoearpus Senegalensis ; East

Indian kino, from Nauclea Gambir.

Jamaica, West Indian or Caracas kino, from Coccoloba

uvifera, L., or sea-side grape.

Australian or Botany Bay kino, from Eucalyptus resi-

nifera.

The best variety of those mentioned above is the

African or Gambia kino. It is, however, very seldom

found in commerce in an unadulterated state.
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Fustic.—The wood of the Morus tinctoria, a tree grow-

ing in the West Indies, contains morintanuic acid or

maclurin. The species of sumach, Rhus eor'iaria and

Mhus cotinus, very likely contain the same, or at least

very similar dye-stuifs. Fustic is used for dyeing yel-

low, and also, together with iron salts, for dyeing black,

and in the manufacture of ink, it yielding dark black-

green ink.

As will be seen from what has been said in the pre-

ceding pages, the preparation of inks containing tannin

actually depends on the fact that the various tannins

yield, with iron salts, more or less dark green or dark

blue, or even dark fluids, though the color of these fluids

is not pure.

The great expense connected with the separation of

the tannins in a pure state from the raw materials has,

up to the present time, prevented the manufacture of

ink in this manner, and, hence, no final result as to the

correct proportions between tannin and iron combination

has as yet been arrived at.

Iron combinations.—The iron salt most frequently

found in commerce is the ferrous sulphate, commonly

called green vitriol, iron vitriol, or copperas. To prevent

mistakes it may here be remarked that there is an essen-

tial difi^erence between ferrous and ferric oxides. Both,

to be sure, consist of a combination of iron with oxygen,

but in different proportions, the ferric oxide containing

more oxygen than the ferrous oxide. However, it has a

great inclination to absorb from the air sufficient oxygen

to be converted into ferric oxide. In consequence fer-

rous salts are not durable, and when for sometime

exposed to the air are gradually converted into ferrous
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salts. Ferrous salts are sea-green, while ferric salts are

brown-red. Green bottle-glass contains ferrous oxide,

but brown bottle-glass ferric oxide.

Ferrous sulphate or green vitriol is found in commerce
in large crystals, which have a very disagreeable, metallic

and astringent taste, dissolve readily in water, and, when
for sometime exposed to the air, become coated with a
rust-brown powder of basic ferric sulphate. Ferrous
sulphate being obtained in large quantities as a by-pro-
duct in several chemical processes, its price is so low that

it would not pay for the ink manufacturer to prepare it

himself.

However, as it may be desirable for experimental

purposes to prepare this salt in a pure state—and espe-

cially entirely free from ferric oxide combinations—the

process will here be briefly described.

To prepare entirely pure ferrous sulphate, pour over
iron—old nails, barrel hoops, etc.—dilute sulphuric acid.

The fluid becomes heated to a considerable extent and
evolves, with violent foaming, a large quantity of hydro-
gen gas. When this evolution has ceased, filter the hot
solution into a vessel containing a quantity of strong

spirit of wine equal to that of the iron solution.

As soon as the iron solution comes in contact with
the spirit of wine, a delicate pale-green powder, consist-

ing of pure ferrous sulphate, is precipitated. The crys-

talline powder is dried between blotting-paper, and kept
in a bottle hermetically closed by a stopper.

Inks prepared with the assistance of ferrous sulphate

after standing for sometime contain, besides ferrous

tannate, also ferric tannate, which has been formed by
the ferrous oxide absorbing oxygen from the air.



42 THE MANUFACTURE OF INK.

It may here be remarked that inks prepared according

to antiquated directions, by dissolving iron in strong

vinegar and adding decoction of nut-galls, contain fer-

rous oxide in the form of ferrous acetate.

Ferrie sulphate.—This salt is prepared by adding to

a solution of ferrous sulphate some nitric acid and heat-

ing the fluid to boiling. Since the ferric oxide requires

for its solution more sulphuric acid than the ferrous

oxide, it may happen, especially if but a small quantity

of nitric acid has been used, that a rust-colored precipi-

tate, consisting of basic ferric sulphate, is formed. The

fluid is then either filtered from the precipitate or it is

carefully mixed with a small quantity of sulphuric acid,

which by heating redissolves the precipitate. An excess

of nitric acid should he carefully avoided, otherwise the

black fluid—the ink—formed by the addition of nut-

gall extract would in a short time be discolored.

It may here again be mentioned that these pure mate-

rials, the preparation of which has just been described,

serve only for experimental purposes, they being too ex-

pensive to be employed in the actual preparation of ink.

Finally, the execution of experiments may be highly

recommended to every manufacturer, especially when he

intends to work with new materials containing tannin

M'hose behavior he does not know. In using ferrous

sulphate, special care must be taken that the product is

entirely free from nitric acid and does not contain an

excess of sulphuric acid, since an acid fluid shows an

entirely different behavior towards a liquid containing

tannin than one free from an excess of acid.
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v'.

CHEMICAL CONSTITUTION OF INKS CONTAINING
TANNIN.

Instead of pure tannins the above-mentioned raw

materials are always used in practice
;
however, they

contain a larger number of compounds, which even com-

bine with the ferrous or ferric oxide and influence the

color and other properties of the ink.

According to experiments by the chemist Dr. Bostock,

the following processes take place in mixing a decoction

of nut-galls with freshly prepared solution of ferrous

sulphate : The ferrous oxide combines—1, with the gal-

lotannic acid
; 2, with the gallic acid

; 3, with the vege-

table mucilage ; and 4, with the extractive matter. For
the purpose of preparing ink, only the combinations of

the gallotannic and gallic acids with the iron are of im-

portance, since they yield the dark-colored combinations

which constitute the distinctive character of ink.

The combinations of ferrous oxide, mucilage, and ex-

tractive matter, however, deserve mention, since they

frequently render the ink too thickly fluid and impart

to it a great inclination to the formation of mould. It

will also be found that an ink containing these sub-

stances rapidly becomes paler and yields a black sedi-

ment, the latter consisting chiefly of mucilage and ex-

tractive matter in combination with ferric oxide. By
the deposition of these at first flocculent bodies, the very

finely divided substance consisting of tannin and ferrous

oxide, which imparts to the ink its characterrstic color,
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is also precipitated, the ink thereby soon becoming

paler.

Several experiments will prove the fact that only the

tannins are the essential constitutents of the decoction

of nut-gall, if, for instance, an extract of nut-galls pre-

pared cold is heated to boiling and for sometime kept

at this temperature. On cooling a flocculent precipitate,

consisting: of the extractive matter insoluble at the boil-

ing temperature, is separated.

Now if this precipitate is removed by filtering and

the clear liquid exposed to the air, it will in a few days

be covered with a thick coating of mould. The latter

does not only procure its sustenance from the dissolved

substances, but also effects considerable chemical changes

in the fluid, the gallotaunic acid being completely con-

verted into gallic acid, while the extractive matter is at

the same time almost entirely destroyed. If the mould

vegetation is for several weeks allowed to remain upon

the fluid, the latter contains but few foreign substances

and may be considered a quite pure solution of gallic

acid in water.

By boiling the fluid filtered off from the mass of

mould, in order to kill any mould-germs still present,

and then adding green vitriol solution, an ink of a

beautiful blue-black color is immediately obtained, upon

which no mould will form even if it be allowed to

stand for weeks in an open vessel. This ink has, how-

ever, the defect of becoming paler after standing for

sometime, and forming a black sediment, the cause of

this being that the density of the fluid is too slight to

keep the heavy precipitate of iron and gallic acid in

suspension.
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Experiments have shown that the bodies which cause

the black coloration of the ink—the ferrous and ferric tan-

nates and gallates—are solid bodies which in a finely

divided state are suspended in the colorless fluid, and
are not present in solution, as is frequently erroneously

supposed. Hence, it follows that the fluid must possess

sufficient density to keep the precipitate in suspension.

In case the fluid does not possess this property, it must
be imparted to it by the addition of an indifferent body
which dissolves in it. To such bodies the term inspis-

sating agents is applied.

As inspissating agents, gum-arabic or dextrin are

used
;

sugar, which is occasionally employed, is less

suitable. Dextrin being the cheaper material, its use

w^ould be more preferable than that of gum-arabic, but
it has the disagreeable property of absorbing water from
the air, whereby the writing for sometime remains
sticky. The use of sugar as an inspissating agent is

unsuitable, partially on account of its comparatively

high price and, partially because it readily undergoes
raucous fermentation in the ink, whereby the latter is

changed into a thick mass, drawing threads, and is thus

absolutely unfit for writing.

When using ink prepared with green vitriol (ferrous

sulphate), it will be observed that the writing first shows
a bluish or greenish color, which after a few hours be-

comes deep black. This is due to a chemical change
taking place in the ink, which consists in the conver-
sion of the ferrous oxide by the absorption of oxygen
from the air into ferric oxide, the combinations of the

latter with tannin possessing a darker color than those

of the former.
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By substituting ferric sulphate for the ferrous salt

an ink is obtained which immediately yields lustrous,

perfectly black writing.

With the varying content of tannin in the different

raw materials it is impossible to determine beforehand

the quantity of iron salt which must be used for a

determined quantity of nut-galls, etc., in order to form

ink. Hence, in the various directions for preparing

ferro-gallic inks, the statements regarding the' quantity

of green vitriol to be used diff'er very much, some pre-

scribing double and three times the quantity of others.

In our opinion the quantity of green vitriol prescribed

in most directions is too high, and the yellowing of the

ink, as is frequently observed in old documents, is due to

an excess of iron salts, which acts upon the black com-

bination of tannin with ferric oxide, gradually destroy-

ing it, so that finally nothing remains but an insoluble

combination (basic salt) of ferric oxide and sulphuric

acid, which shows the yellowish-brown color of old

writings, or of repeatedly washed ink-stains in linen.

Experiments made regarding the proportion between

nut-galls and green vitriol have shown, that an ink

prepared by adding to the nut-gall extract a quantity

of green vitriol equal in weight to that of the nut-galls,

yielded very beautiful black writing, which, however,

soon turned into brownish and finally into rust-color.

By increasing the quantity of green vitriol a black

ink is still obtained, which, however, possesses less du-

rability. The cause of this phenomenon is readily ex-

plained. By using a large quantity of green vitriol a

certain quantity of it remains entirely unchanged, it

being simply dissolved in the fluid.
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Now, in writing, the ink is spread in a very tliin

layer upon tJie paper and the green vitriol undergoes

the same change as when exposed for sometime to the

air : the ferrous sulphate is converted into basic ferric

sulphate, which shows a rust-brown color.

When writing with green vitriol solution alone the

characters are at first scarcely visible, the color of the

solution being very pale green. However, the writing

after sometime acquires the rust-color frequently seen in

old, faded documents.

By constantly taking less green vitriol in proportion

to the quantity of nut-galls the quantity of the former

can be gradually much decreased, and the ink obtained

will still show a good deep-black color. It would seem

that in consequence of its finely divided state a com-

paratively small quantity of the precipitate, consisting

of tannin and ferric oxide, suffices to impart to the ink

its dark coloration.

By writing with a decoction of nut-galls alone upon

paper, characters are obtained which at first are scarcely

visible, but after some time become brownish, so that

the writing is quite legible. Only in a special case,

which will shortly be mentioned, the writing may en-

tirely disappear.

The tannin combinations possess the property of being

gradually converted in the air into dark-colored bodies,

which also occur in wood mould and in good soil. The
term humin substances is applied to these bodies. The
conversion is, however, extraordinarily accelerated by

the presence of alkaline bodies.

Now, paper as a rule contains small quantities of lime,

which are sufficient to accelerate the formation of humin
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substances and to effect the appearance of brown-colored

writing. By passing a sponge moistened with soda-

solution over writing executed with decoction of nut-

galls upon writing-paper, the characters appear very

rapidly in a brown color.

If, however, the paper contains free chlorine, the

w-riting will not be developed, and every kind of ink

—

even the very best—will in a short time be discolored,

since chlorine rapidly destroys every organic dye-stuff,

even indigo. It may here be remarked that great neg-

ligence has been shown in the manufacture of such

paper, and that it possesses no durability. As previ-

ously mentioned, almost all modern papers contain lime

or traces of chlorine ; the presence of the latter always

endangering the stability of the writing and of the paper.

There can be no doubt as to which ink is to be pre-

ferred, whether that containing green vitriol in excess

or that in which tannin predominates. The first be-

comes yellow-brown and difficult to read, while the

latter remains black and wall in the course of time at

the utmost lose its pure blue-black color and assume a

brownish tone.

Inks with a small content of green vitriol always

contain a certain amount of non-combined organic sub-

stance, which is readily decomposed and especially sub-

ject to a luxurious growth of mould, the latter forming

even upon the writing, if the paper upon which it is

executed is kept in a moist place, and causing the writing

to fade.

However, the progress in chemistry has fortunately

made known to us many substances, small quantities of

which suffice to check the development of organisms in



CHEMICAL CONSTITUTION OF INKS. 49

a fluid, and it is only necessary to add a small quantity

of one of these substances to the ink in order to prevent

the formation of mould or fermentation. The agent

most frequently used for the purpose is carbolic acid.

In a pure state it forms long, colorless needles, which
readily dissolve in water. Less than yo.^j^^ part by
weight of the fluid of carbolic acid suffices to preserve

even the most readily decomposable liquid. However,
since by standing in the air the acid slightly volatilizes,

somewhat more than the above-mentioned quantity is

generally added to the ink, but care should be taken not

to use too much, otherwise the odor would be perceptible.

The carbolic acid may even contribute somewhat to the

coloration of inks containing iron, it producing with

ferric sulphate a violet color.

Besides carbolic acid, there are other substances—for

instance, salicylic acid, borax, etc.—which prevent the

formation of mould. These bodies, being odorless, are

of importance for the preservation of food or perfumery,

but not for the preparation of ink.

Although inks containing tannin are most readily de-

composed, it is recommended to add a small quantity of

carbolic acid also to other inks, with the exception of

aniline inks, the dye-stulfs contained in them preventing

the formation of mould without further assistance.

4
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VI.

DIRECTIONS FOR THE PREPARATION OF INKS
CONTAINING TANNIN.

In the following a number of selected receipts for the

preparation of inks containing tannin are given :

—

A. Pure Tannin and Iron Inks.

Branch's nut-gall ink*—Aleppo nut-galls 3, crystal-

lized ferrous sulphate 2, gum-arabic 2, water 60.

The ink is prepared in the cold way (without boiling),

by bringing the finely-bruised nut-galls into a vessel (a

bottle or wooden vat), pouring half the prescribed quan-

tity of water over them, and dissolving in the other half,

the ferrous sulphate and gum-arabic. On pouring the

latter solution into the vessel containing the nut-galls a

black fluid is formed which can at once be used as ink.

However, it acquires complete blackness only after

standing, with frequent stirring, for about two months,

which is very likely due to the conversion of the ferrous

into ferric oxide. When the ink has acquired the de-

sired color it is allowed to stand quietly for a few days

to permit the coarser particles to settle. It is then filled

in bottles. The residue may again be used for the prepa-

ration of ink by treating it in the same manner with

ferrous sulphate 0.5, gum-arabic 0.5, water 15.

* The figures in all the receipts indicate parts by weight, except

when otherwise stated.
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This mode of preparing ink is very convenient, it re-

quiring only the use of a single vessel and no boiling.

It has, however, defects which can be readily determined

from what has been said regarding the chemical consti-

tution of inks containing tannin.

Since the presence of the woody parts of the nut-galls

in the ink may have a disturbing effect, it is advisable

to tie the pulverized nut-galls in a linen bag and suspend

the latter in the vessel. The soluble substances are thus

rapidly extracted, while the insoluble matter remains in

the bag.

Besides gallotannate and a small quantity of gallate of

iron, Brande's ink contains all the other extractive matter

which is dissolved from the pulverized nut-galls by re-

maining for a long time in contact with water. Hence it is

subject to the formation of mould and to becoming vis-

cous. The effect of the last-mentioned phenomenon is

that the ink is converted into an oil-like mass, which

draws threads and adheres in thick drops to' the pen, so

that writing with it becomes almost impossible.

Such ink cannot be restored by filtering, and in most

cases it is thrown away. It may, however, be doctored

by mixing it with -^-^ of its volume of strong nut-gall

extract and boiling for a few minutes.

By making many experiments this ink has been im-

proved so far as to answer quite all the demands made
on a cheap ink. The mode of preparation is given below.

The product is not an ink of the best quality, but on ac-

count of its cheapness, it is very suitable for ordinary

writing.

Brande^s improved ink (ciccording to Lehner).—H^ut-

galls 2-1 lbs., ferrous sulphate 16 lbs., gum-arabic 16

lbs., water 60 gallons, creosote 1 oz.
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Pour over the pulverized nut-galls in a barrel stauding

ugright sufficient water to cover them. In another ves-

sel dissolve the ferrous sulphate and gum-arabic, mix
the solution with the creosote and add the whole to-

gether with the remaining quantity of water to the nut-

galls, stirring constantly. Then cover the barrel and

stir the fluid once every day. In about three weeks the

ink is sufficiently black and can be filled in glass bottles,

a wooden ladle being used for the purpose.

The ink prepared in this manner keeps for years with-

out decomposition, and a large quantity of it can be pre-

jjared at an extremely small cost.

Tannin ink according to Ure.—This ink, which is dis-

tinguished by an agreeable blackness and great durability,

is prepared according to the following formula : Nut-

galls 18, ferrous sulphate 8, gum-arabic 7, water 145.

Bring the powdered nut-galls into a boiler, add 130

parts of water, and mark the level of the fluid on the

wall of the boiler. Then heat to boiling, stirring con-

stantly to prevent the powdered nut-galls from burning

to the bottom of the boiler, and keep the fluid vigor-

ously boiling for two hours, from time to time replacing

the water lost by evaporation, by filling the boiler up to

the above-mentioned mark. In order to obtain the cold

fluid entirely clear it is passed through a cloth-filter

(Fig. 2). Such a cloth-filter is very useful in the prepa-

ration of ink, and consists of a square wooden frame,

the pieces of which are joined by long nails with the

points upwards. A cloth is secured to these nails, and,

if necessary, covered with blotting-paper. By the weight

of the fluid poured upon it, the cloth sags down, and to
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prevent its tearing, it is advisable to sapport it by cords

diagonally fastened to the frame.

While the nut-gall extract is passing through the

filter, the ferrous sulphate and gum-arabic are dissolved

in 15 parts of water, and the solution is added to the

filtered decoction. It is advisable to keep the ink in a

barrel only partly filled, since by the action of the air it

becomes blacker.

To preserve this ink, it may be mixed with a small

quantity of carbolic acid or a few drops of oil of cloves,

which also prevents the formation of mould. A few

tablespoonfiils of ordinary coal tar poured into the barrel

also suffice. Carbolic acid, however, is the best agent

for the purpose.

English offiee ink.—Nut-galls 200, ferrous sulphate 50,

gum-arabic 50, water 2400.

Divide the entire quantity of water in three por-

tions : one of 1000 parts, another of 800 parts, and the

third of 600 parts. Boil the nut-galls with the largest

quantity of water for 1^ hours, and, after drawing off

the decoction, repeat boiling with the second portion of

water for one hour, and then with the third portion for

half an hour. The first two decoctions are combined,

while in the third the gum-arabic and ferrous sulphate

Fig. 2.
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are dissolved with constant stirring. Finally, all the

fluids are mixed.

Boiling the nut-galls with several portions of water

may be highly recommended, all soluble constituents

being thereby completely dissolved.

Add to the ink a small quantity of tar and thoroughly

stir it once a day for a week. Then allow it to stand

quietly for several weeks, and, wlien entirely clear, fill it

in bottles.

To recognize whether an ink is clear, i. e., that nothing

besides the ferrotannate is suspended in the fluid, bring

a small quantity of the ink into a large tumbler and

add sufficient water to render the fluid transparent. It

should then appear bluish-black without a solid body

being visible in it, and, after standing for sometime,

form a very delicate black sediment, while the super-

natant fluid only shows a slightly yellow-brown color.

American office ink.—Nut-galls 24, ferrous sulphate 5,

gum-arabic 5, water 2000.

The peculiarity in the preparation of this ink is that

the ferrous sulphate is previously subjected to roasting.

For this purpose it is brought into an iron pan, or still

better into an earthenware dish, and heated over an open

fire. The ferrous sulphate thereby loses, first, its water

of crystallization, and its green color is changed to white

;

after heating for sometime it acquires a yellow color, in

consequence of the formation of ferric sulphate.

When prepared according to this process, the roasted

ferrous sulphate contains ferric sulphate besides unaltered

ferrous sulphate. However, with somewhat stronger

heating, a portion of the ferrous sulphate is converted

into basic ferric sulphate, which is insoluble, and, hence,
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does not assist in the formation of ink. The prepara-

tion of roasted ferrous sulphate has therefore been some-

what modified, the operation being conducted according

to the following method, which yields very favorable

results : Take ferrous sulphate 20, water 2, sulphuric

acid 1 ; mix the sulphuric acid with the water, pour the

mixture over the ferrous sulphate in a stoneware dish,

and heat it slowly to the melting point of lead (599.4° F.).

Tiie roasted product thus obtained- is completely soluble

in water.

Care must be taken that the roasted mass does not

contain an excess of sulphuric acid, otherwise the ink

will possess the injurious property of strongly attacking

steel-pens, a property which will render every kind of

ink unfit for use.

Nut-gall ink according to Karmarsch.—Nut-galls 18,

ferrous sulphate 7, gum-arabic 7, water 64.

Convert the solid substances into a coarse powder,

pour 48 parts of water over them, and let the whole

stand for one week, stirring once every day. Then add

the remaining water, stir thoroughly, and the ink is

ready for use.

This otherwise excellent ink being subject to the

ready formation of mould, it is recommended to add a

small quantity of carbolic acid, tar or a few cloves, the

latter by their content of volatile oil also checking the

formation of mould.

Nut-gall inks when not entirely free from acid possess

the disagreeable property of strongly attacking steel-

pens. Hence to obtain these inks free from acid, bodies

capable of neutralizing the acid are added. A formula

for such an ink is as follows :

—
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Link's steel-pen ink.—Nut-galls 112, ferrous sulphate

48, gum-arabic 40, water 1600, ammonia 1, spirit of

wine 64.

The object of the ammonia (commercial water of am-
monia) is to fix the free acid, and that of the spirit of
wine to cover the smell of the ammonia and prevent
fermentation. The addition of spirit of wine seems
superfluous and even injurious, since, on the one hand,
it increases expense, and, on the other, the ink, on account
of the great volatility of the spirit of wine, must rapidly

dry up in the air.

Link's improved steel-pen ink {according to Lehner).—
On account of the importance of the subject this ink has

been subjected to a thorough examination, and im-
proved. Take nut-galls 112, ferrous sulphate 48, cupric

sulphate (blue vitriol) 2, gum-arabic 40, water 1600.

To the finished ink add pulverized carbonate of am-
monium so long as strong effervescence takes place. The
object of the addition of cupric sulphate is to coat the
pen with a thin film of metallic copper, which is less

attacked by the ink than steel. By this means the sur-

face of the pen is at least protected
;
however, this pro-

tection does not extend to the point of the pen, that

being constantly ground off in writing.

B. Inks Containing Gallic Acid.

The inks containing gallic acid combine with a beau-
tiful blue-black color the valuable property of being far

less subject to decomposition than the inks containing

gallotannic acid. The preparation of these inks differs

from that of the tannin inks in that it is endeavored to
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convert all the gallotannic acid into gallic acid. This

conversion is effected by the formation of mould upon
the nut-galls themselves, or upon the extract prepared

from them, when allowed to stand in the air. However,
as it may frequently be inconvenient to the manufac-

turer to have a vat with nut-gall extract stand for

weeks, the operation may be simplified as follows :

—

Fill a vat nearly full with the coarsely-powdered raw
material containing the tannin (nut-galls, bark), pour in

sufficient water of 68° to 77° F. to cover it, and put a

lid upon the vat. In the moistened mass a luxurious

growth of mould soon appears, which spreads out to-

wards the top in the form of a gray-green cover, but in

the interior has the appearance of whitish felt. In the

course of eight to ten days all the gallotannic acid has

been converted into gallic acid. To prevent further

decomposition pour boiling water over the mass, whereby
the mould is killed.

The solution of gallic acid collecting on the bottom

of the vat is drawn off by means of a stop-cock, and
used in the preparation of ink. The inks prepared with

it possess, besides great stability, an agreeable blue-

black color.

In the following, the most approved receipts for the

preparation of inks containing gallic acid are given :

—

Pi'ime ink.—Nut-galls 5, ferrous sulphate 1, gum-
arabic 1, water 200, carbolic acid 0.02.

Pour the water over the powdered nut-galls, and let

the whole stand until a vigorous formation of mould
takes place. It may frequently happen, especially at a

low temperature, that the formation of mould only

commences after several days, and the conversion of the
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gallotannic acid into gallic acid progresses very slowly.

To accelerate the process, scrape off the mould which

has formed upon moist bread or leather, and add it to

the mass. This forms an excellent nutriment for

moulds, and the latter spread rapidly over and through

the entire mass.

The mouldy fluid is filtered and mixed with the fer-

rous sulphate and gum-arabic. Finally the carbolic

acid is added.

Runge's ink.—Nut-galls 8, water 64, ferrous sulphate

4, gum-arabic 2.

The bruised nut-galls are scalded with boiling water,

and the mass is allowed to stand for two months. The

fluid is then drawn off, the residue stirred up with some

water, pressed out, and the fluid thus obtained combined

with the first fluid. The ferrous sulphate is dissolved

by itself in as little water as possible, while the gum-

arabic is dissolved in a portion of the gallic acid solu-

tion. Finally, all the fluids are combined.

BoUey's inks.—Dr. Bolley, formerly Professor at

Zurich, gives several directions for the preparation of

inks, which are here inserted in order to show the differ-

ence of opinion amongst chemists regarding the prepa-

ration of ink :

—

1. Nut-galls 125, ferrous sulphate 24, gum-arabic

24, water 1000.

This ink is quite good, but only a small portion of

the tannin present is consumed in the formation of ink

;

a large portion remains unchanged.

2. Nut-galls 66, ferrous sulphate 22, gum-arabic 19,

water 1000.
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This ink seems to contain exactly the sufficient quan-

tity of ferrous sulphate.

3. Nut-galls 62, ferrous sulphate 31, gum-arabic 31,

water 1000.

This formula contains a somewhat too large quantity

of ferrous sulphate; at least writing executed with it

fades sooner than that with the other inks.

Stark's iron ink.—Boil 12 ozs. of Aleppo nut-galls

with 4J quarts of water, dissoh'e in the decoction 4 to

6 ozs. of gum-arabic, and add to the cold fluid 8 ozs. of

ferrous sulphate, 8 ozs. of indigo-carmine, and a few

drops of carbolic acid.

This formula yields a beautiful ink, which is, how-

ever, somewhat expensive on account of the large quan-

tity of indigo-carmine used.

Formulce for cheap ferro-gaUie inks.—I. Nut-galls 17

ozs., logwood 5 ozs., dextrin 7 ozs., alum 2 ozs., ferrous

sulphate 7^ ozs., rain-water 5 quarts.

II. Nut-galls 20 ozs., dextrin 14 ozs., ferrous sulphate

14 ozs., rain-water 3 quarts.

III. Japanese nut-galls 63 ozs., dextrin 42 ozs., fer-

rous sulphate 29J ozs., indigo-carmine 31^ ozs., water 25

quarts.

IV. (School m^.)—Japanese nut-galls 15 lbs., water

80 quarts, dextrin 6 lbs., ferrous sulphate 5, wood-vine-

gar 1, and mix with logwood extract 14 lbs., dextrin 12,

water 100 quarts.

The cheapest iron ink.—Tanned leather contains large

quantities of tannin, and waste of such leather can be

advantageously utilized in the manufacture of ink and

of glue. For this purpose pour sufficient water, to

which has been added 1 pint of hydrochloric acid for
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every 100 quarts, over the waste in a vat to jnst cover

it, and let the whole stand quietly for one week ; then

draw off the fluid, press out the swollen waste as much
as possible, and treat it again in the same manner. The
fluid thus obtained is filtered and mixed with sufficient

ferrous sulphate to yield a deep-black ink. Before fill-

ing the ink in bottles it is allowed to stand in the air for

several weeks, it acquiring thereby a greater depth of

color.

The waste remaining in the vat yields, with proper

treatment, a good quality of glue, and may be sold to a

manufacturer of that article.

Blue-black ink.—Aleppo nut-galls " blue" 4| ozs.,

cloves bruised ^ oz., cold water 40 ozs., ferrous sul-

phate (purified crystals) 1| ozs., pure sulphuric acid 35

drops, sulphate of indigo I oz.

Macerate the nut-galls and cloves in the water during

a fortnight; then press and strain through the cloth-

filter, add the ferrous sulphate previously powdered,

dissolve, and add the acid and indigo solution. Shake
or stir the mixture well ; then set it aside for a week,

and filter it.

The nut-galls should be free from insect perforations.

The sulphate of indigo should be used in the form of a

thinnish paste, neutral or nearly so.

Black ink for shading-pens.—Powdered nut-galls 18,

ferrous sulphate 8, gum-arabic 7, water 145.

Boil the nut-galls in 130 parts of the water; then dis-

solve the ferrous sulphate and gum-arabic in the remain-

ing 15 parts of water, and slowly add this solution to the

former.
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VII.

LOGWOOD AND TANNIN INKS.

Logicood or Campeaehy wood.—The logwood tree,

Hcematoxylon campechianum, is indigenous to the shores

of the Gulf of Campeaehy and to other parts of Central

America, and has been introduced into and perfectly

naturalized in Jamaica, St. Domingo, and other West
Indian islands. It is 30 to 40 feet high, has many
spreading and crooked branches, alternate leaves with

four pairs of obcordate leaflets, small yellow flowers in

lax racemes, and two-seeded legumes. The tree is felled

when about 10 years old; the bark and light-colored

sap-wood are removed, the red heart-wood alone enter-

ing commerce.

Logwood is met with in logs about 3 feet long, which
consist of heart-wood, and from exposure are externally

of a blackish-purple or red, internally of a brown-red

color. By boiling logwood with water, the dye-stuff

contained in it—the hcematoxylin—passes into solution

and imparts to the water a dark-red color. By com-
pounding this decoction with dilute acids it acquires a

crimson color. Mobile in contact with iron salts it as-

sumes a dark blue-black color.

Ammonia dissolves hsematoxylin, the solution being

rose-red, then purple, and finally blackish-red; the

fixed alkalies produce similar solutions, and the color

ultimately becomes yellowish-brown. The blackish

ammonia solution contains hcematein-ammonia, from
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which acetic acid separates hcematein, which is soluble

in alcohol and hot water, slightly so in ether, and forms

a blackish-violet crystalline powder having a green

metallic lustre. Hsematein-ammonia causes, in a warm
solution of a small amount of alum and with ferric

chloride, deep-violet precipitates ; with lead acetate, a

brown one.

For the manufacturer of ink the use of ground log-

wood is very convenient, but unfortunately it is fre-

quently adulterated with other substances and by moist-

ening with water, so that it is not advisable to buy it in

that state, except from a reliable firm.

Logwood extract.—For the manufacture of ink the use

of logwood extract may be highly recommended, it offer-

ing many conveniences. Although it is relatively more

expensive than logwood, it is cheaper in the end than the

preparation of a decoction. It may be accepted as a rule

that' 12 to 15 parts by weight of the extract correspond

to from 50 to 60 parts by weight of logwood.

Commercial extract of logwood forms either irregular

pieces or thin disks with a shiny surface and of a dark

black-brown color which readily dissolve in water. The

residue remaining thereby, which should only constitute

a very small quantity, consists of insoluble substances

wdiich are formed by the inevitable heating required in

evaporating the extract.

Although decoction of logwood, as well as the solution

of the extract, may yield inks by themselves—which will

be referred to later on—they are preferably used as an

addition in the manufacture of inks which otherwise

would not show a sufficiently deep-black color.

Logwood inks are prepared by either simultaneously
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boiling or macerating the logwood with the nut-galls,

or by boiling the logwood by itself and combining the

decoction with the nut-gall extract, or, finally, by dis-

solving the logwood extract with the assistance of heat

in a very small quantity of water and mixing the solu-

tion with the other ingredients.

Logwood and tannin inks have the advantage of an

agreeable black-blue color and of considerable fluidity

;

they also attack steel-pens less energetically than many
pure tannin inks.

Logwood ink.—Nut-galls 9, ferrous sulphate 9, rasped

logwood 9, gum-arabic 9, water 180, vinegar 180.

The nut-galls, ferrous sulphate, gum-arabic, and vine-

gar are brought together, the rasped logwood is boiled

with the water, and the solution restored to 180 parts

by the addition of water. It is then mixed with the

other ingredients.

Logwood extract ink.—Nut-galls 36, ferrous sulphate

36, logwood 9, gum-arabic 36, water 300, vinegar 60.

This ink is prepared in exactly the same manner as

the preceding. When finished it is once more strained

through the cloth-filter.

Ribaneourt's logwood ink.—Nut-galls 1 6, rasped log-

Avood 8, ferrous sulphate 8, cupric sulphate (blue vitriol)

2, gum-arabic 6, sugar 2, water 200.

This ink is prei)ared by boiling the logwood with the

water until one-half of the latter is evaporated. The
hot solution is filtered, and after adding the other in-

gredients, stirred until solution is complete.

The ink, immediately after clarifying, which requires

two or three days, is drawn off from the sediment and
filled in bottles.
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Various formula}f07^ logwood and tannin ink.—I. Di-

gest 2 lbs. of bruised nut-galls in 2 quarts of alcohol

at a temperature of 104 to 140° F. When about half

the alcohol has evaporated add 3 quarts of water. Stir

well and strain through a linen cloth. To clarify the

solution, add glycerin 8 ozs., gum-arabic 8 ozs., and fer-

rous sulphate 1 lb. dissolved in water. Stir thoroughly

from time to time for a few days, allow to settle, and

put up in well-stoppered bottles for preservation. The
addition of too much ferrous sulphate is to be avoided

as causing the ink soon to turn yellow. Ink thus pre-

pared is said to resist the action of light and air for at

least 12 months without suffering any change of color.

II. Nut-galls 1 lb., gum-arabic 6 ozs., alum 2 ozs.,

ferrous sulphate 7 ozs., kino 3 ozs., logwood raspings

4 ozs., water 1 gallon. Macerate. This ink is said to

write well on parchment.

Logwood and Gallic Acid Inks.

As regards their general composition, these inks closely

resemble the preceding, they only differing from them in

that they contain no gallotannic acid, but only gallic acid.

Prime logwood and gallic acid ink'.—Nut-galls 20, log-

wood 30, ferrous sulphate 20, gum-arabic 20, water 130.

This ink is prepared as follows :

—

Pour 80 parts of water over the pulverized nut-galls

in a capacious vat. An abundant formation of mould

soon appears, and the gallotannic acid is converted into

gallic acid, conversion being finished in about 14 days.

The fluid is then drawn off from the powder, and the
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latter washed with sufficient water that the combined

fluids amount to 100 parts.

The rasped logwood is boiled in 50 parts of water

until the fluid is reduced to 30 parts, when it is drawn
ofi^ while still hot. The ferrous sulphate and gum-arabic

are then dissolved in the hot fluid and the whole is

combined with the solution of gallic acid. In a few

days a, considerable sediment forms in the fluid. The
supernatant liquid is an excellent pure black ink.

Hcematoxylin ink.—Nut-galls 40, logwood 50, ferrous

sulphate 30, gum-arabic 25, water 200.

According to the directions the pulverized nut-galls

must remain in contact with water for at least three

months, and the vessel containing them stand in a room
having a uniformly warm temperature, so that the gallo-

tannic acid be completely converted into gallic acid.

Comparative experiments, however, have shown that

this conversion takes place in a much shorter time, four-

teen days being sufficient for the purpose. The conse-

quence of the action of the ferment for a longer time is

the same as met with in other fermentations. The
chemical process does not stop when the last particle of

gallotaunic acid has been converted into gallic acid, but

continues on, so that ultimately a considerable quantity

of the tannin originally present is changed to bodies

which do not yield colored combinations suitable for

the manufacture of ink. Furthermore, the continued

action of the mould upon the nut-galls is a disadvantage,

time and useful substance being lost, and, finally, it is

of no importance to the ink manufacturer, whether the

ink, besides gallic acid combinations, also contains gallo-

taunic acid combinations or is entirely free from them.
5
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The mouldy nut-gall extract is boiled with the log-

wood for a few hours, the water lost by evaporation

being constantly replaced. Finally, the ferrous sulphate

and gum-arabic are dissolved in a small quantity of the

decoction, and the solution is mixed with the other fluid.

VIII.

FERRIC OXIDE INKS.

As previously mentioned, many inks acquire a deep-

black color only sometime after their deposition upon

the paper. This is due to the fact that the ferric oxide

salts formed with tannins, possess a decidedly darker

color than the respective ferrous oxide salts. For many

years attempts have been made to bring into commerce

ferric oxide inks which show a deep-black color imme-

diately after their deposition upon the paper. For this

purpose the ferrous sulphate is heated with the access of

air in order to convert at least a portion of it into ferric

oxide.

However, according to special experiments made in

regard to this subject, it would appear that inks contain-

ing ferric salts exclusively possess no qualities of special

value.

In the experiments above mentioned the ferric sul-

phate was prepared by boiling ferrous sulpliate in solu-

tion with nitric acid, or by dissolving ferric hydrate in

sulphuric acid.

By adding nut-gall decoction or gallic acid solution,

formed by allowing the nut-gall decoction to mould, and
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either with or without the assistance of logwood extract,

an ink was obtained which immediately yielded writing

of a faultless black and a beautiful lustre.

After lying for sometime, the writing executed with
this ink, however, lost its peculiar lustre, and finally,

also, its intense black color, which passed into a brownish-

black. Besides, all these inks possessed the defect of

adhering but slightly to the paper, so that by the exer-

cise of some care, the writing could be completely re-

moved with the assistance of a soft sponge and water.

Only writing a few years old withstood to a certain ex-

tent the action of water.

An explanation of this phenomenon may possibly be
found in the fact that the ferrous combinations penetrate

more deeply into the paper, and in the latter are gradu-
ally and only partially changed to ferric compounds. If
this explanation is correct it will be readily understood

that writing executed with ferrous oxide ink cannot be
removed by simple mechanical washing, but only by
chemical agents.

In regard to the change in color of inks containing

only ferric oxide, it may be assumed that the browning
of the writing is due to a portion of the ferric oxide

separating from the combination.

Japanese ink.—This much-vaunted ink is a prepara-

tion which chiefly contains ferric tannate.

The ferrous sulphate is carefully roasted at not too

high a temperature, and then mixed with gall-nut de-

coction and logwood extract. The ink is deep black, but

possesses the above-mentioned defect of turning brown.
Like all ferric oxide inks, it is quite thickly-fluid.

After writing with it the pen has to be carefully cleansed,
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otherwise the adhering ink dries to a tenacious crust, and

the pen soon becomes useless.

Generally speaking, pure ferric oxide inks are of little

value. On the other hand, inks which, besides ferric,

also contain ferrous combinations, may be highly recom-

mended on account of the beautiful black writing which

they yield immediately after their deposition upon the

paper.

To obtain such an ink, it is, however, not necessary

to form special ferric combinations in it, they being

formed by themselves when the ink is allowed for some-

time to stand in the air, since the ferrous oxide possesses

but little stability and constantly endeavors to change

into ferric oxide.

IX.

ALIZARIN INKS.

In accordance with their name, these inks should con-

tain alizarin. The latter is the red coloring matter of

madder root {JRuhia tindorum) ; at present, however,

almost all the alizarin used in dyeing is obtained by

artificial processes. However, most of the inks found

in commerce under the name of alizarin inks do not

contain a trace of it nor any other constituent of madder.

We do not know where this name originated
;
very likely

it was arbitrarily chosen to deceive the public, and, if

possible, also the chemist. Inks actually containing

alizarin are distinguished by very excellent properties.

The inks previously described contain the combina-
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tions consisting of ferrous oxide and gallotannic acid or

gallic acid in the form of very finely-divided solid

bodies. By omitting the gum-arabic, which exclusively

serves for the purpose of giving greater density to the

fluids, and thus preventing the precipitate from sinking

to the bottom, it will be found that the ink, when stand-

ing in a tall glass, will soon acquire a blue-black trans-

parency and deposit a black precipitate.

This deposition of a precipitate can, however, be com-
pletely avoided by adding, when preparing the ink, an

acid—acetic acid being especially suitable for the purpose.

The precipitate dissolves in the acid.

Now, the so-called alizarin inks are nothing but inks

made intentionally acid by acetic acid, or more seldom

by sulphuric acid, and containing the ferrous tannate in

a dissolved state.

The solution generally has quite a pale greenish or

brownish color, but becomes intensely black in a few

hours after its deposition upon the paper. The process

taking place thereby is a twofold one : The solvent

—

acetic acid—partially evaporates and leaves behind the

dissolved body in a thin layer ; another portion of the

acetic acid is neutralized by the lime contained in the

paper,* but chiefly by the ammonia, which, though in

very small quantities, is always present in the air.

By placing writing executed with alizarin ink, to-

gether with a small dish containing aqua amononice,

under a glass bell, it turns almost immediately black.

It is evident that an ink containing free acid of such

* The lime present in paper originates from the water used in

the manufacture of the latter.
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strength as acetic or sulphuric acid will strongly attack

steel-pens. However, with a correct treatment of the

pen, this is of little importance. By allowing, after

writing once, the ink to dry upon the pen, a uniform,

firmly-adhering coating is formed upon it, which protects

the steel from any further action of the ink. Moreover,

only a very small quantity of acid is required and every

excess of it should be avoided. If the ink is too acid,

the excess is neutralized by the careful addition of am-

monia. Of the latter, not so much should, however, be

added as to make the ink black, otherwise the latter

does not contain everything in a dissolved form. But

if too much has been added, the ink may be restored by

mixing it with acid ink.

If neutralization of the acid is considered necessary,

it is best to divide the ink into two portions and to

saturate one portion with ammonia until it appears almost

entirely neutral and then mix it with the other portion.

Alizarin inks being solutions, no sediment is formed

in the bottles, even after standing for years, and since

they possess great fluidity they are especially suitable

for rapid writing, which has much contributed to their

popularity.

A defect of the alizarin inks is their pale color imme-

diately after their deposition upon the paper, the writing

executed with some of them being at first so pale as to

be scarcely visible, especially in an artificial light. This

pale color may be overcome by adding to the ink an in-

tensely colored dye-stuff, which later on, when the ink

becomes black, is covered by it, but at first helps to

make the writing plainly visible. Formerly indigo-

carmine was the chief agent used for this purpose, but
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since the invention of the much cheaper aniline colors

soluble in water, the latter are frequently substituted for

it. However, since indigo-carmine is a substance which

renders good service as an addition to any kind of ink,

and, furthermore, may be used in a pure state as a writ-

ing fluid and for stamping inks, a somewhat detailed

description of its preparation is here given.

Indigo-carmine.—The beautiful blue dye-stnif indigo

is the product of several species of plants of the genus

Indigofem, growing in India and South America ; also

of Isatis tinctoria, Nerium tindorium, Polygonum tinc-

torium, and other plants. It does not exist in these

plants ready formed, but is obtained by macerating the

plants with water, exposing the liquid in flat vessels to

the air, and stirring up frequently. Fermentation soon

sets in, and indigo is deposited as a blue powder. It

comes into the market in the form of cubic cakes, which,

when rubbed with a hard body, exhibit a copper-red

lustre.

To prepare indigo-carmine, it is first necessary to pro-

duce indigo-sulphonic acid. Indigo dissolves completely

only in fuming sulphuric acid (the so-called Nordhausen

sulphuric acid), and only if entirely free from moisture.

The operation is as follows : Convert the indigo in a

mortar to as fine a powder as possible. Then to remove

every trace of moisture, carefully dry the powder in a

capacious porcelain dish at a temperature not exceeding

248° F., and immediately pour fuming sulphuric acid

over the warm dry powder. The quantity of sulphuric

acid required is dependent on its strength and the purity

of the indigo
;
however, as a rule, for 1 part by weight of

indigo (weighed dry) 4 of sulphuric acid are used. The
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sulphuric acid should be added very slowly, and under

constant stirring with a glass rod. The mass thereby

foams up, and hence the porcelain dish must be of suffi-

cient capacity to prevent running over. When all the

sulphuric acid has been added, stir thoroughly ; then

cover the dish, and allow it to stand 24 hours. In the

course of this time the coloring substance of the indigo

—

the indigotin—has combined with the sulphuric acid and

formed indigo-monosulphonic acid or phoenicinsulphuric

acid. The latter might at once be converted into indigo-

carmine, but the resulting product would not possess

the desired beauty, since by the action of tlie sulphuric

acid certain constituents of the indigo are carbonized

and the solution appears black instead of blue.

To free the liquid from these carbonized substances,

dilute it with 10 to 12 times its quantity of pure water,

pour the dilute solution into a large bottle and let it

stand for a few days to allow the undissolved matter to

settle. The clear solution, which in thin strata shows a

beautiful indigo-blue, but in thicker strata a black color,

is brought into a capacious porcelain dish and evaporated

without boiling, being at the same time neutralized with

potash (potassium carbonate). The latter, in a finely

divided state, is added to the evaporated indigo-mono-

sulphonic acid, carbonic acid escaping with strong etfer-

vescence and foaming. When the acid is neutralized,

effervescence ceases and the fluid now contains potassium

indigotindisulphonate. or indigo-carmine in solution.

From this solution the indigo-carmine may be obtained

by careful evaporation ; it is, however, generally pre-

ferred to separate it by salts.

Indigo-carmine, namely, has the property of readily
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dissolving in water, but with difficulty in salt solutions.

By now adding to the neutral solution an excess of potash

or pulverized crystallized soda, the indigo-carmine sepa-

rates as a doughy mass, which is collected upon a filter

and washed with a very small quantity of water, and

dried, whereby it frequently becomes coated with an

efflorescence of sulphates or of soda (when no excess of

sulphuric acid is present).

When dry, pure indigo-carmine represents a deep-blue

mass with the characteristic copper-red lustre of indigo.

Indigo-carmine is readily soluble in water, a very

small quantity of it imparting to the latter an intense

blue color. In alcohol and salt solutions it is soluble

with difficulty.

For the ink manufacturer it is not necessary to pre-

pare the indigo-carmine in a solid form. For his pur-

poses it suffices to concentrate to a certain degree the

solution of indigo monosulphonic acid, completely neu-

tralized with potassium carbonate, and preserve it in

bottles. For the preparation of stamping inks or laun-

dry blue it is, however, necessary to convert it into a

doughy mass, which is effected by almost completely

drying the residue remaining upon the filter, or, what

is still better, by placing it upon thoroughly burnt

bricks, which rapidly withdraw the water from it.

The efflorescence of sulphates upon the indigo-

carmine is a disagreeable phenomenon, it injuring the

appearance of the article. It may be somewhat pre-

vented by adding to the indigo-carmine a certain quan-

tity of glycerin. The latter has the property of ab-

sorbing with avidity water from the air, and thus
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prevents the efflorescence of the salt, so that the in-

digo-carmine retains the nature of a dark-blue dough.

Office alizarin ink.—Nut-galls 100, ferrous sulphate

60, gum-arabic 10, vinegar 1000, indigo-carmine solu-

tion 200.

This beautiful green and very fluid ink is prepared

by pouring the vinegar over the nut-galls, after a few

days decanting off the tannin solution, dissolving the

finely-pulverized ferrous sulphate and gum-arabic by

boiling them in a portion of the fluid, mixing both

fluids, and finally adding the indigo-carmine. Should

the latter not be sufficient, add a larger quantity. It

is best not to weigh the indigo-carmine, but keep a

solution of it on hand and add 1 pint of it to 100

quarts of ink, stir vigorously and make a test. If the

writing shows a beautiful blue-green color immediately

after the ink flows from the pen, a sufficient quantity of

indigo-carmine has been added. The finished ink is at

once filled in bottles, and when shaken should represent

a clear, dark-green fluid running down rapidly on the

sides of the bottle.

Some ink manufacturers use a poor quality of beer-

vinegar for the preparation of alizarin ink, in conse-

quence of which the product becomes mouldy on ex-

posure to the air.

To avoid this, and also to work more economically, it

is recommended to use, instead of ordinary vinegar,

crude wood-vinegar, which, in consequence of its mode

of preparation from wood-tar, contains a very small

quantity of carbolic acid. The latter gives to the

vinegar an empyreumatic odor, but entirely prevents

the formation of mould.
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Prime alizarin ink.—Nut-galls 40, iron solution 15,

indigo-carmine 5, gum-arabic 10, wood-vinegar 10,

water 100.

This ink surpasses all other alizarin inks in that it

not in the least attacks steel-pens. The mode of pre-

paring it, which is now published for the first time, is

as follows : Treat the pulverized nut-galls with the

water, to which 5 parts of the wood-vinegar have

been added, for eight days, during which time the

gallotannic acid is completely dissolved, but not con-

verted into gallic acid, fermentation being suppressed

by the presence of the wood-vinegar.

At the same time as the nut-gall extract, the iron

solution is prepared. For this purpose bring any de-

sired quantity of old wrought-iron into a barrel pro-

vided near the bottom with a cock, and pour wood-

vinegar over it. The iron gradually dissolves, a solu-

tion of ferrous acetate being formed, of which, after

eight days, the desired quantity is drawn off.

Before adding the iron solution to the nut-gall ex-

tract, a test is made as to the quantity of vinegar re-

quired to keep the ferrous acetate in solution. For

this purpose compound 1 quart of the nut-gall extract

with yig- quart of iron solution. If a fluid, clear and

dark-green in thin strata, is thereby formed, sufficient

acetic acid is present. On the other hand, a black,

opaque fluid indicates too little acetic acid. Now add,

from a glass vessel graduated in cubic centimeters, wood-

vinegar—one cubic centimeter at a time—and stir after

each addition. Determine how many cubic centimeters

have been used for 1 quart of iron solution, and then

add for every 100 quarts of nut-gall extract the corre-
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spending number of -^q quarts of vinegar. If, for in-

stance, 28 cubic centimeters of vinegar have been used

for 1 quart of nut-gall extract, 28^-^ quarts or 2.8 quarts

of vinegar will have to be added to every 100 quarts of

nut-gall extract.

This quantity of vinegar is then added to the nut-

gall extract, and, after dissolving the gum-arabic in it,

the iron solution is poured in. In the green fluid thus

formed indigo-carmine is dissolved until the ink has ac-

quired the desired color.

Alizai'in-indigo ink.—A fair alizarin ink may in a

simple manner be prepared according to directions given

by Prollins and Bley. Proceed as follows : Nut-galls

10, indigo 1, sulphuric acid 4, iron filings 2, chalk 2,

water 80.

Boil the pulverized nut-galls with the water until the

whole is reduced to 40 parts of nut-gall extract. Dis-

solve the indigo in the sulphuric acid (fuming sulphuric

acid should be used) ; mix the solution with 40 parts of

water, and add it to the nut-gall extract. Into this

acid fluid bring the iron filings which dissolve with the

evolution of gas, and the ferrous sulphate formed is at

once decomposed, together with the tannin solution, ink

being formed. The excess of sulphuric acid is then

separated in the form of calcium sulphate (gypsum) by

tlie chalk.

It will be observed that in this process the gypsum
always shows a dark color, which is evidently caused by

the gypsum carrying down a portion of the tinctorial

matter. Hence it is more suitable to dissolve the iron

filings in the acid indigo solution, to mix the solution
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formed with the chalk
;
then, after the gypsum is sepa-

rated, to pour off the supernatant liquid, and mix it

with the nut-gall decoction.

This process is quite simple, but more expensive than

the ordinary method, commercial ferrous sulphate being

much cheaper than that which is prepared by dissolving

iron in sulphuric acid.

Alizarin ink—Tndigotin 6 parts, pure water 388,

sugar 20, solution of tersulphate of iron (U. S. Ph.) 62,

ink body (see below) 600.

Dissolve the indigotin by one day's maceration in

the water. Then add the sugar and solution of tersul-

phate of iron, and lastly the ink body.

In place of the ink body a solution of 60 parts of

tannic acid in 540 of water may be used. The pre-

scribed method of mixing must be scrupulously followed.

The finished ink is set aside for eight days, and the clear

liquid then decanted from the trifling precipitate. The
ink flows bluish-green from the pen, and writing exe-

cuted with it on paper soon turns black. The writing

may be copied inside of the first 48 hours.

The ink body above directed to be used is prepared

in the following manner :

—

Macerate 200 parts of coarsely-powdered Chinese

nut-galls, for twenty-four hours, in 750 parts of dis-

tilled water ; strain and express. Upon the residue pour

350 parts of boiling distilled water, and express after

one hour. Triturate 50 parts of white bole with the

mixed strained liquids, raise once to boiling, remove the

scum and filter through flannel bags. Wash the latter

with water until the weight of the filtrate is 1000 parts.
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American alizarin ink.—Powdered nut-galls 40 parts,

ferrous acetate 15, gum-arabic 10, wood-vinegar 10, in-

digo-carmine 5, water 100.

A number of other receipts for the preparation of

alizarin inks might be given, but it is considered un-

necessary, since they offer nothing new, they all con-

taining the same raw materials, viz : a decoction of nut-

galls, ferrous sulphate or another soluble iron salt, an

acid and indigo solution, the only difference being in the

quantities used.

Genuine alizarin ink.—Aleppo nut-galls 42, Dutch

madder 3, are boiled in sufficient water to yield 120 of

liquid, which is filtered and mixed with indigo-carmine

1, ferrous sulphate 5, ferrous acetate prepared with wood-

vinegar 2.

The addition of madder is of little importance for

the durability and beauty of the ink. Besides, at the

present time madder has almost entirely disappeared

from commerce, the artificially-prepared alizarin being

almost exclusively used for dyeing.

Hagen^s alizarin ink.—Bring into a very cajmcious

porcelain dish containing 12 parts of fuming sulphuric

acid, 2 parts of indigo, in small portions; after twenty-

four hours dilute the solution with 16 j)arts of water,

and dissolve in the fluid 6 parts of iron filings free from

rust.

To this fluid add the decoction of 24 parts of Chinese

nut-galls, with 300 to 400 parts of water, 6 parts of

gum-arabic, and 3 of sugar, and a small quantity of

carbolic acid.

Since, as previously mentioned, the use of very vary-

ing quantities of tannin solution and iron salts may
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nevertheless yield quite good results, it is considered

unnecessary to here give many similar receipts. Every

intelligent manufacturer will soon find out what is want-

ing in the formula followed by him, and a few experi-

ments will soon teach him the correct proportions to be

used.

X.

INKS FROM EXTRACTIVE MATTER.

That, in directions for preparing ink, nut-galls are

generally prescribed as the body which has to yield

tannin is largely due to custom and to the erroneous

opinion, which formerly prevailed, that the tannin con-

tained in them differs from that occurring in other vege-

table substances. It must be considered a progress that

Ave have learned to prepare inks, in no way inferior to

nut-gall ink, from a large number of vegetable sub-

stances which contain ordinary gallotannic acid or another

tannin. Every manufacturer working on a large scale

may procure his tannin raw material at a very cheap

rate by arranging his work so as to obtain a good ink

with the raw materials mentioned below.

First may be mentioned the unripe fruits of the com-
mon sloe (Prunus spinosa), the fruits of the common
bird-cherry (Prunus pardus), of the elder, and in fact all

fruits possessing an astringent taste or an intense color-

ing matter.

The barks of a majority of our forest trees also con-

tain considerable quantities of tannin ; for instance, the
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bark of the oak, hemlock, elm, and willow, as well as

the bark and young branches of the sumach, plum-tree,

poplar, horse-chestnut, etc.

However, besides tannin, these vegetable substances

also contain certain extractive matters which exert an

influence upon the color of the ink, some of them yield-

ing, with an addition of ferrous sulphate, a green ink,

others a brown, and some even a purple ink. It is

sought to make use of these substances in the manufac-

ture of ink by forming from them those combinations

which, in dyeing, are called " lakes."

By adding alum to a decoction of certain vegetable

substances, the color of the liquid is changed, and by

introducing an alkaline body, for instance, caustic potash

or aqua ammonia, a combination composed of tinctorial

matter and alum is separated, which is called " lake."

In the manufacture of ink it is not intended to sepa-

rate the lake in the ink itself, since it being a flocculent

body, it would not remain suspended in the ink, but

would deposit on the bottom. It is rather sought to

keep it in solution, which is effected by allowing the ink

to retain a certain amount of acid.

Writing executed with such ink in a short time turns

darker, the ammonia contained in the air, as well as the

small quantity of lime present in the paper-substance,

very likely causing the separation of the lake, and hence

the writing to come out more prominently.

The quantity of alum to be used can only be learned

by experience, it depending not only on the concentra-

tion of the decoction of the vegetable substances, but

also on their material condition, their age, degree of
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ripeness, the season of the year in which they have been
gathered, etc.

The correct proportion between vegetable substance

and alum having been determined, as above mentioned,
an ink of a green, brown, or even purple color will be
obtained by the addition of ferrous sulphate. Now,
indigo-carmine is also an excellent agent to correct these

colors, so that with its assistance a beautiful black, blue,

or permanently violet product may be obtained.

As inspissating agents, a corresponding quantity of
gum-arabic or dextrin is added to the ink, and, as it is

much inclined towards the formation of mould, also a
small amount of carbolic acid, etc.

As previously mentioned, it is impossible to give

explicit directions for all vegetable substances recom-
mended for the manufacture of ink, and only a few of
them will here be mentioned, in order to give the manu-
facturer an idea of the course to pursue.

Sambucin ink—The berries of the elder (Sambucus
ebulus) contain a considerable quantity of a reddish-blue

tinctorial matter, and yield a very good ink. The writ-

ing executed with this ink is at first violet, but soon
turns black. The ink is prepared according to the fol-

lowing formula : Elderberries 100, ferrous sulphate 5,

alum 2, vinegar 5.

Bruise the ripe berries, express the juice, and mix it

with the vinegar ; then add to the red fluid the alum
and ferrous sulphate previously dissolved in hot water.

Sloe ink.—Sloes 200, ferrous sulphate 10, alum 4,

vinegar 50, water 125.

Boil the bruised unripe sloes with the water, add to

the strained decoction the vinegar, and finally the solu-
6
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tions of the ferrous sulphate and ahim. The addition

of a small quantity of carbolic acid protects this and

similar inks from becoming mouldy.

Chestnut ink—The prickly shells enclosing the fruits

of the horse-chestnut {jEscuIus hypocastanum) yield,

when boiled, a very useful extract for the preparation of

ink. Use: Green shells 200, ferrous sulphate 2, alum 1,

water 1000.

Boil the shells with the water, for a few hours, strain

the decoction and mix it with the ferrous sulphate and

alum solution. Very cheap and good inks may, in the

same manner, be prepared from the bark of the young

branches of the horse-chestnut.

Catechu mjfc.—Catechu 10, ferrous sulphate 10, gum-

arabic 2, water 100.

Dissolve the catechu in boiling water, allow the solu-

tion to clarify by standing, and then mix it with the

ferrous sulphate. By means of catechu an excellent ink

may in a short time be prepared, which is still further

improved by the addition of a few per cent, of strong

vinegar.

Juglandin inh—T\\Q green pulp which surrounds the

fruits of the walnut tree {Juglans regia) contains an ex-

tractive matter which rapidly turns brown in the air,

and imparts an intense color to the skin. This extrac-

tive matter yields a very durable and beautiful black

ink, according to the following formula : Green walnut

shells 100, ferrous sulphate 4, alum 1, water 400.
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XI.

LOGWOOD INKS.

Logwood or Campeachy wood {Hcematoxylon campe-
chianum) contains a tinctorial matter which is sohible in

water, and shows a very characteristic behavior towards
certain reagents. The aqueous decoction of the wood,
as well as the extract prepared at the ordinary tempera-
ture, has a red color, which, however, rapidly turns blue
by the addition of alkalies (potash lye). Pure hsema-
toxylin—the coloring matter of logwood—forms color-

less or pale yellow crystals, but is converted into red hsema-
tin by the wood being exposed for sometime to the air.

With ammonia, haematin forms a combination of a
violet color ; when compounded with solution of alum
or of lead acetate (sugar of lead), and then mixed with
ammonia, it yields blue or violet precipitates (lakes).

Of the greatest importance for our purposes is the

behavior of a decoction of logwood or a solution of the

extract towards chromates, it yielding, when brought in

contact with neutral chromates, a very dark-colored
fluid, which may be used as ink or for dyeing.

On account of this property, logwood, as well as log-

wood extract, is mnch used in the manufacture of ink.

The inks prepared with their assistance are distinguished

by a beautiful color, considerable durability, and cheap
cost of production.

English logwood ink.—Nut-galls 100, logwood 120,
ferrous sulphate 35, gum-arabic 100, vinegar 400,
water 500.
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This ink may directly be prepared by bringing the

ingredients into a barrel, and stirring at least once a day.

In the course of about ten to fifteen days the ink has

acquired a sufficiently black color to be filled in bottles.

When the liquid has been drawn off, add to the resi-

due, which consists of remains of nut-galls and logwood,

ferrous sulphate 15, gum-arabic 30, vinegar 100, water

150. The fluid thus obtained is quite a good ink.

AVith one-half of the quantities just mentioned, the

residue of the materials yields, even for the third time,

ink, which, as regards color, is, however, inferior to the

first two products.

For the preparation of this ink it is also recommended

to suspend the materials in a linen bag, in the barrel,

the ink thus obtained being free from solid bodies-

pieces of wood or of nut-galls.

The chief disadvantage of this very convenient

method of preparing ink is that the product readily

moulds, whereby its tinctorial power is injured. To

overcome this disadvantage it suffices to substitute for

the ordinary vinegar, wood-vinegar, which, as previously

stated, contains enough carbolic acid to prevent the for-

mation of mould. If wood-vinegar cannot be had, add

a small quantity of carbolic acid to the ink.

If it is desired to produce this ink within a few hours,

it is only necessary to assist the solution of the ingredi-

ents by boiling. In this case the nut-galls should be

reduced to a coarse powder, and the logwood to rasp-

ings or very fine shavings.

French logwood w^.—Nut-galls 55, logwood 30,

ferrous sulphate 30, cupric sulphate (blue vitriol) 8,

alum 2, gum-arabic 20, water 1500.
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Pour the water over the pulverized nut-galls and the

logwood reduced to fine shavings, and heat to boiling.

Continue boiling until the fluid is reduced to one-half

the quantity, then strain the boiling fluid, and dissolve

in the clear liquid the finely-powdered ferrous sulphate,

cupric siilphate, alum, and gum-arabic. The fluid can at

once be used as ink, but it is best to let it stand for a few

days, and then decant it from any sediment which may
have formed. The latter is returned to the boiler con-

taining the exhausted nut-galls and logwood shavings,

and the following ingredients are added : Ferrous sul-

phate 10, cupric sulphate 2, gum-arabic 8, water 500.

Boil the whole for two hours, and filter the resulting

fluid while boiling hot. The ink thus obtained, though
inferior to the first product, is superior to many nut-

gall inks. Like all other logwood inks, it has the ad-

vantage of containing no free acids, and, hence, of leav-

ing the steel-pens entirely unchanged.

A steel-pen used for writing with this ink until the

point became so dull that it was impossible to make a

fine stroke with it, was, after removing the adhering crust

by soaking in water, perfectly smooth and bright, which

would certainly not have been the case if the ink had
been acid and attacked the steel.

Germania ink—Nut-galls 100, logwood extract 15,

ferrous sulphate 30, alum 2, vinegar 5, carbolic acid 1,

water 1200.

This ink is prepared as follows : Pour 1000 parts of

water over the pulverized nut-galls in a vat which, im-
mediately above the bottom, is provided with a cock.

•Cover the vat and let it stand quietly for 14 days.

At the same time dissolve in another vessel the log-
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wood extract in 100 parts of water, and the ferrous sul-

phate and alum in the remaining 100 parts.

When the liquid has been drawn off from the nut-

galls (considerable mould is generally formed upon the

mass in the barrel), add to it the carbolic acid and vine-

gar, and finally stir in the solutions of the ferrous sul-

phate and alum. The product thus obtained is of an

intense color, and is distinguished by great fluidity, in

consequence of which it penetrates deeply into the paper

and is difficult to efface by chemical agents, making it

especially suitable for the execution of important docu-

ments.

Logwood ink containing gallic acid.—Although, as

seen from the description of its fabrication, Germania

ink contains partially gallic acid, the process may be so

conducted as to combine all the advantages of a good

alizarin ink with those of a logwood ink. Such ink is

prepared according to the following formula :

—

Nut-galls 100, ferrous sulphate 30, vinegar 800, car-

bolic acid 1.

Pour sufficient water over the nut-galls to thoroughly

moisten them and let them stand for three weeks, during

which time an abundance of mould is formed and all the

gallotannic acid is converted into gallic acid. Then add

the vinegar, and, after thoroughly stirring the mass, strain

off the fluid.

Upon the residue of the nut-galls pour water to dis-

place the vinegar, and let the fluid run off until 800 parts

are obtained. In a portion of this fluid dissolve by boil-

ing 20 parts oflogwood extract and 1 of alum, and add the

hot solution to the first fluid. Finally add the carbolic

acid to the finished ink.
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As will be seen from the above description, a gallic

acid ink is at first obtained, which, if used by itself,

yields greenish writing, becoming black after exposure to

the air. However, by the addition of the solution of

logwood extract, an ink is obtained which immediately

yields writing of an agreeable blue-black color, which

in a short time changes to a beautiful, lustrous, intense

black.

Besides small cost of production, all the logwood inks

above mentioned have the advantage of penetrating

deeply into the paper, which is a guarantee for the

stability of the writing executed with them.

Chrome logwood inks.—All the inks previously de-

scribed consist, without exception, of very finely-

divided precipitates, suspended, as in the ordinary

nut-gall inks, in a clear liquid, or of fluids in which

these precipitates are kept in solution by an acid

—

acetic or sulphuric acid ; but none of these inks actu-

ally consists of a black fluid which, by standing quietly,

would not deposit a precipitate.

There is, however, a fluid which is nothing but a

black liquid mass, containing no solid body in suspen-

sion, nor being kept in solution by acids. The chemist

Runge, who discovered this fluid, found that the neu-

tral chromates possess the property of forming with a

decoction of logwood—or, what is virtually the same,

with a solution of logwood extract in water—a liquid of

an intense black color. As the most suitable salt for

the purpose, he recommended chromate of potassium.

This salt being sold at a high price, though its manu-

facture requires no special skill, directions for preparing

it are here given :

—
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Preparation of chromate ofpotassium.—Dissolve 1 part

of commercial bichromate of potassium in 10 parts of

water, heat the solution to boiling, and add pulverized

potash until the effervescence caused by the escape of

carbonic acid ceases. A slight excess of potash is not

injurious. The fluid gradually changes its originally

yellowish-red color to yellow. The solution is then

reduced to one-half the quantity by evaporating, and

finally stirred until cold. In cooling, small yellow

crystals of chromate of potassium are formed, Avhich,

after decanting the fluid from them, are dried between

blotting-paper. The fluid decanted off" may be used in-

stead of water for dissolving fresh quantities of bichro-

mate of potassium.

The chemical process which takes place on bringing a

solution of the tinctorial matter of logwood in contact

with chromate of potassium is not yet thoroughly under-

stood, some chemists holding the opinion that a combi-

nation consisting of chromic oxide and the tinctorial

matter is formed. Although several combinations, con-

sisting of metallic oxides and organic dye-stuffs, are

known, it would seem that the above-stated view is

not correct. An exceedingly small quantity of chro-

mate of potassium suffices to change a considerable

quantity of logwood decoction into ink ; but the pro-

portion of chromium to the hsematin dissolved in the

fluid is so exceedingly small that the formation of a

chemical combination is not probable, though not im-

possible.

It has been found that the quantity of chromate of

potassium required for the conversion of a certain

amount of logwood decoction into ink varies very
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much, this surprising phenomenon heing very Hkely

due to the varying quantities of tinctorial matter in

the ditferent varieties of logwood. Furthermore, it

has been found that it makes considerable difference

whether too little or too much chromate of potassium

is used. In the first case, the ink does not acquire the

desired sad color ; while in the latter, though of a beau-

tiful black color, it is liable to turn brown.

From what has been said, it will be seen that definite

proportions regarding the quantities of chromate of

potassium and logwood decoction cannot be given,

although, by working according to the process given

below, a constantly uniform and excellent ink may be

prepared.

Two fluids are prepared, namely : No, 1, from 40 lbs.

of logwood and 120 quarts of water; and No. 2, from

2 lbs. of chromate of potassium and 10 quarts of water.

The logwood, converted into fine shavings, is boiled

with the water until about i is evaporated, so that the

residue amounts to about 100 quarts. The decoction,

which has a beautiful red color, is strained through a

cloth and collected in a vat.

Now add to this fluid ^-^ quart of the chromate of

potassium solution, stir thoroughly, and bring a sample

into a test-tube. If the fluid still transmits light, or

writing executed with it shows a violet or even a red-

dish color, more chromate of potassium has to be added

until the color of the fluid has become pure black and
writing executed with it at once appears blue-black.

As a guide for future operations, the samples of

writing are preserved, noting at the same time the

proportions between chromate of potassium and log-
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wood decoction. After lying for some time, a com-

parison of the diiferent writings will indicate the

proper proportions.

Chrome ink with logwood extract.—The most conve-

nient and simple method is to prepare the chrome ink

with logwood extract, as follows : Logwood extract 2 lbs.,

chroraate of potassium 2| drachms, water 50 quarts.

Dissolve the chromate of potassium in the water, and

suspend the comminuted logwood extract tied in a linen

cloth in the fluid. The extract immediately dissolves, a

deep black ink being formed.

Chrome inks prepared with decoction of logwood or

logwood extract are distinguished by many valuable

properties : they are very cheap, of a beautiful black

color and durable.

Violet logwood ink.—Logwood 100, alum 5, gum-

arabic 10, water 500.

Boil the logwood with the water, dissolve the gum in

the hot fluid, and Anally add the alum, previously dis-

solved in hot water. If ink of a more purple shade is

desired, decrease the quantity of alum |^ or J, and if the

ink is to show a blue-black color with only a violet

tinge, carefully add a small quantity of chromate of

potassium solution.

Thinly-fluid logwood ink.—Solution of logwood extract

110 lbs., dextrin 20, water 135 quarts, alum 18 lbs, sul-

phuric acid 1.5, chromate of potassium 0.75.

The sulphuric acid is mixed with the fluid before

adding the alum and chromate of potassium.

Ordinary logwood ink.—Logwood extract 35|^ ozs.,

dextrin 1 oz., alum 21 ozs., water 80 quarts.
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The alum is added after the solution of all the other

ingredients.

Good logwood ink.—Dissolve logwood extract 60 parts

in water 500 parts. Add to the solution crystallized

carbonate of soda 16 parts, and glycerin (of specific

gravity 1.25) 60 parts, and finally potassium chromate

2 parts, and gum-arabic 16 parts, reduced to a powder

and dissolved in water. This ink does not attack pens,

does not become mouldy, and is very black.

Violet logwood ink.—Solution of logwood extract 300

quarts, alum 24 lbs., dextrin 30 lbs.

Dissolve the alum with the assistance of heat in a

portion of the extract solution, and, after adding this

solution to the rest, suspend in the fluid about 4 ozs. of

finely-pulverized acetate of copj>er tied in a small linen

bag.

Red logwood ink.—Solution of logwood extract 500

quarts, dextrin 50 lbs., alum 25 lbs., acetate of copper

7 ozs.

To this fluid add, in small portions of about 5

drachms each, sulphuric acid until the ink shows the

desired red color. Stir thoroughly after each addition

of acid. This ink attacks steel-pens, but not overly

much, if the pen, after being once used, is allowed to dry

without wiping.
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XII.

COPYING INKS.

The quality required of a copying ink is that it shall

remain moist for sometime, and afford one or more

copies of the written matter by applying dry or damp-

ened paper to its surface, and subjecting it to more or

less pressure. This property is imparted to the ink by

the addition of so-called hygroscopic substances, which

possess the property of constantly absorbing moisture

from the air.

As hygroscopic substances, sugar, dextrin, grape-

sugar (glucose), or small quantities of crystallized cal-

cium chloride, which forms a very deliquescent salt, are

used. An excess of hygroscopic substance would, how-

ever, be injurious, since the original writing would re-

main too damp, and blot even after lying for sometime.

By sufficiently inspissating any one of the inks de-

scribed in the preceding sections, and adding a corre-

sponding quantity of hygroscopic substances, it can be

changed into a copying ink.

Inks which, like the ordinary nut-gall inks, consist

of a dark precipitate suspended in a liquid, are less suit-

able for copying inks than those in which the tinctorial

matter is dissolved, as is the case with alizarin and log-

wood inks.

Ordinary gallic acid copying ink.—Nut-galls 120, fer-

rous sulphate 30, gum-arabic 20, glucose 10, water 1000.

In this ink the glucose is the ingredient which absorbs
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the water. But since glucose solutions are readily de-

composed, and the ink in consequence would soon spoil,

decomposition is prevented by the addition of a small

quantity of carbolic acid. If in copying this ink should

prove too sticky, it may be mixed with a suitable quan-

tity of another ink, which contains neither gum-arabic

nor glucose.

Double gallic acid copying ink.—Nut-galls 70, ferrous

sulphate 70, logwood 160, gum-arabic 50, glucose 20,

water 600, vinegar 100.

Instead of logwood, 16 to 18 parts of logwood extract

may be used. Even a larger quantity of the extract is

not injurious, it being very hygroscopic, and thus con-

tributes to the writing remaining moist.

Logwood copying ink.—Logwood extract 100, ferrous

sulphate 2, cupric sulphate (blue vitriol) 1, alum 12,

glucose 8, chromate of potassium 1, indigo-carmine 19,

water 500.

Dissolve the logwood extract, glucose, and indigo-car-

mine in 400 parts of water, and the salts in the remain-

ing 100 parts
;
finally mix the two fluids by thorough

stirring.

Glycerin copying ink.—Logwood extract 100, ferrous

sulphate 4, chromate of potassium 1, indigo-carmine 8,

glycerin 10, water 500.

This excellent ink is prepared by dissolving the log-

wood extract, ferrous sulphate, and chromate of potas-

sium in water, and adding to the solution the glycerin

and indigo-carmine. This ink being quite thinly-fluid,

very fine writing can be executed with it, since it pene-

trates deeply into the paper and remains moist for

sometime. Many copies of the writing can be made.



94 THE MANUFACTURE OF INK.

Boettger^s copying ink.—Logwood extract 64, soda 16,

chromate of potassium 24, glycerin 64, gum-arabic 16,

water 270.

Dissolve the logwood extract together with the soda

in water, add the glycerin and gum-arabic, and finally,

with constant stirring, the chromate of potassium, pre-

viously dissolved in a small quantity of hot water.

By simply pressing with the hand, three copies can be

taken from the original writing when just finished, and
two more with the assistance of a copying press.

Logwood co2:)ying ink.—Logwood extract 2J ozs.,

vinegar 2 lbs., water 2 lbs., ferrous sulphate 1^ ozs.,

alum 11 drachms, gum-arabic 1 oz., sugar 2 ozs., gly-

cerin 1 to 3 drachms.

Birmingham copying ink.—Solution of logwood ex-

tract 650 lbs., dextrin 30, alum 33, verdigris 0.25,

oxalic acid 2, glycerin 7 to 21.

Allfield's copying ink.—(For copying without the use

of a press.) Evaporate 10 volumes of ordinary ink to

6 volumes, and add 4 volumes of glycerin. The
writing executed with this ink can be copied by simply

laying the copying paper upon it, but it readily blots.

Violet-blue copying ink.—Extract of logwood 60

parts, oxalate of ammonium 50, sulphate of alu-

minium 10, sugar 10, oxalic acid 3, bichromate of

potassium 6, salicylic acid 1, pure water as much as

required.

Reduce the first five ingredients to a coarse powder,

and heat the mixture with 800 parts of water to boil-

ing. Then add a solution of the bichromate of potas-

sium in 150 parts of hot water, next add the salicylic
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acid and set the whole aside for fourteen days. Pour

off the clear liquid and fill it in bottles.

This ink is violet-blue in thin layers, flows dark-blue

from the pen, and yields bluish-black copies.

Knqffl's copying ink.—This ink is of special value to

architects and engineers, since, without moistening the

original drawing or the copying paper, it yields copies

of such sharpness that the finest lines of the original are

reproduced. To be sure, the ink is rather expensive,

but that is of but little importance, since from drawings,

building plans, etc., executed with it, two or three

copies can be readily produced. The ink is prepared

according to the following formula :

—

Solution of pyrogallic acid 240, cupric sulphate (green

vitriol) 4, feri'ic chloride 10, acetate of uranium 2.

As will be seen, the materials used in the preparation

of this copying ink differ very much from those usually

employed. The pyrogallic acid may be prepared ac-

cording to the methods given on p. 31, but as it is

much used in photography it can at present be bought

at a comparatively low price.

The acetate of uranium is somewhat more expensive,

but since it is used in porcelain painting its price has

been somewhat reduced.

Ferric chloride may readily be made by preparing a

saturated solution of iron in 10 parts of hydrochloric

acid, mixing it with 1 part of strong nitric acid and

evaporating it in a porcelain dish until crystals com-

mence to separate. The dark-brown solution of ferric

chloride is then kept in well-closed glass bottles.

If a copy is to be made of a drawing, plan, etc., exe-

cuted with this ink, place a sheet of thick, very smooth
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paper (bristol board is very suitable for the purpose) upon

the original, cover it with a smooth board and uniformly

load the latter with books, without, however, using spe-

cially strong pressure. In the course of three to five

days the drawing will be reproduced in its original

sharpness. A second and even a third copy may in the

same manner be made.

Red copying ink.—Extract of logwood 100 parts, oxa-

late of ammonium 30, sulphate of aluminium 30, oxalic

acid 8, bichromate of potassium 5, salicylic acid 1, pure

water 950.

Reduce the first four ingredients to a coarse powder

and heat the mixture with 800 parts of the water to

boiling in a copper vessel. Then add a solution of the

bichromate of potassium in the remaining 150 parts of

water, heated almost to boiling, next add the salicylic

acid, and set the whole aside for 14 days. Pour off the

clear liquid and fill it in bottles.

In thin layers this ink has a fine red tint and writes

with a violet-red color, which copies dark violet and also

assumes the last-mentioned shade when drying. It is

one of the best copying inks in existence. Writing done

with it can be copied many weeks afterwards.

Inks which yield copies without a press.—I. Black.—
Nigrosine 20 ozs., glucose 3 ozs., hot water 3J pints,

glycerin 2| ozs.

To the solution of the nigrosine in the hot water add

the other ingredients and strain through a piece of silk.

If too thick when cold, dilute to the proper consistency

with water.

II. Blue.—Cotton blue (aniline) CB 12 ozs., glucose

2 ozs., glycerin J oz., hot water 2 quarts.
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Proceed as directed for black ink (above). In pre-

paring these inks it is absolutely necessary that the water

should be kept hot while dissolving the tinctorial matter.

Solution is best effected by trituration, which should be

continued until all the dye has been taken up by the

water. The straining must be performed hot, other-

wise the filtering-cloth quickly becomes clogged.

Copying water.—Dissolve 1 part of chromate of potas-

sium in 1000 parts of water.

With the use of this composition excellent copies may
be obtained, even from writings several years old, which
are entirely indifferent to ordinary water.

XIII.

THE HEKTOGRAPH AND HEKTOGRAPH INKS.

I. The heJdograph.—The hektograph or copying pad
is very useful in copying writings or drawings when only

a limited number of copies is required. A practical

hektograph may be prepared according to the following

directions :

—

Soak a good quality of glue—so-called gilder's glue

—

for 24 hours in sufficient cold water to cover it. Then
take the swelled glue from the water and melt it in an
enamelled pot over a moderate fire. When the glue is

perfectly liquid add the required quantity of glycerin

(see directions for hektograph masses later on), and in-

timately mix both by continued stirring.

The vessel containing the mixture should for some-
time be kept hot, so that the mass remains thinly-fluid.

7
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The purpose of this is to allow the air-bubbles formed

by stirring to rise to the surface. If any scum is formed

on the surface remove it carefully with a shallow spoon.

The composition is then ready to be poured into the

vessel intended for its reception, which may be made

especially for the purpose or a shallow baking pan of

tin may be used. When the pan is filled with the com-

position place it in a level position in a cool place free

from dust, and allow it to remain at least for several

hours.

To prepare the pad for use, pass a wet sponge lightly

over the face of the composition, and allow it to become

nearly dry before taking the first copy. If this pre-

caution is neglected, the face of the pad will be ruined

by the first transfer.

The writing or drawing to be copied must be made

with hektograph ink (see below), using a new steel-pen.

After the writing becomes dry it is placed face down on

the pad, and rubbed gently on the back to insure the

perfect contact of every part. After remaining on the

pad for about a minute, remove the original and pro-

ceed to take the copies by placing the paper on the pad,

and removing it therefrom, always beginning at the

corner.

After taking the desired number of copies, or when

the impression is exhausted, the pad is washed lightly

with a sponge wet with cold water. The pad is then

allowed to dry before being again used.

The correct constitution of the hektograph mass can

only be determined by copying experiments. If the

mass has been too much evaporated, and is consequently

not sufficiently elastic and sticky, the hektograph will
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yield but a small number of copies. This defect may
be remedied by stirring hot water into the mass. If,

on the other hand, the mass has not been sufficiently

evaporated, and it is very elastic, and so sticky that the

paper can only be withdrawn from it with difficulty,

the hektograph yields blotted and indistinct copies.

To remedy this defect, withdraw water from the mass

by evaporating it.

According to some directions, white pulverulent sub-

stances are mixed with the actual hektograph mass, con-

sisting of glue and glycerin. The object of such

additions, whose behavior is entirely indifterent, is sim-

ply to color the mass white, so that the writing upon it

may be more plainly seen, and to increase the volume
of the mass. These substances may, of course, be

omitted.

Directions for the preparation of hektograph masses.

Ordinary hektograph mass.—I. Gilder's glue 100, gly-

cerin of 28° Be. 500.

The glue is allowed to swell in water, as described

above, then melted, mixed with the glycerin, and evapo-

rated to the required consistency.

IT. Gilder's glue 100, glycerin of 28° Be. 400,

water 200.

Chromograph masses.—The writing transferred to the

hektograph can be more readily removed by M^ashing,

when indifferent bodies in a finely-divided state are

mixed with the above-mentioned substances, freshly-

precipitated barium sulphate being especially suitable

for that purpose. It is prepared by dissolving barium
chloride in water, and adding to the solution sulphuric

acid, as long as a precipitate is formed. The fluid is
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then decanted from the precipitate, the latter stirred up

with water, and allowed to settle, when the water is

poured off, and the same operation several times re-

peated. The white mass remaining in the vessel is used

in a moist state.

T. Gelatine 100 parts, dextrin 100 parts, glycerin

1000 parts, barium sulphate as much as required.

The heated mass is stirred until all the glue and dex-

trin are dissolved. It is then allowed to cool some-

what, and poured into tin pans. If not a sufficient

number of copies are obtained, or the mass is cleansed

with difficulty by washing, add more glycerin.

II. Good ordinary glue 100 parts, glycerin 50, barium

sulphate 25, water 375.

III. (Recommended by the French Ministry of Pub-

lic Works.) Glue 100 parts, glycerin 500, finely-

powdered barium sulphate or elutriated kaolin 25,

water 375.

For ink a concentrated solution of aniline violet

(violet de Paris) is recommended.

HeMograph sheets.—Soak 4 parts of best white glue

in a mixture of 5 parts of water and 3 parts of solu-

tion of ammonia, until the glue is soft. Warm the

mixture until the glue is dissolved, and add 3 parts of

granulated sugar, and 8 parts of glycerin, stirring well,

and letting come to the boiling point. While hot paint

it upon white blotting-paper with a broad copying

brush, until the paper is thoroughly soaked, and a thin

coating remains on the surface. Allow it to dry for two

or three days, and it is then ready for use. An aniline

ink should be used for writing, and before transferring

to the blotting-paper, wet the latter with a damp sponge.
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and allow it to staud one or two minutes. Then pro-

ceed to make copies in the ordinary way. If the sheets

are laid aside for two days, the old writing sinks in and
does not require to be washed off.

II. Hektogmph inks.—For the preparation of these

inks a powerful and intense tinctorial matter and a

sufficient quantity of glycerin are required. Among
the known dye-stuffs, the aniline colors possess the

greatest tinctorial power, and they are, therefore, exclu-

sively used for the purpose. Many of the hektograph

inks brought into commerce are quite thickly-fluid,

which makes writing with them disagreeable work.

This is due to the fact that the majority of aniline colors

are soluble with sufficient ease only in alcohol, and in

order to obtain intense solutions very strong alcohol is

used. Now, during writing a considerable portion of the

alcohol evaporates from the pen, in consequence of which
the ink becomes thick.

However, at present, several aniline colors soluble in

water are known, especially the blue and red varieties,

which are of importance for the preparation of ink,

possessing this property. Writing with such ink has

no disagreeable features, and it is, therefore, recom-

mended to use only aniline colors soluble in water in

the preparation of hektograph inks.

However, by skillful manipulation, aniline colors not

soluble in water may be incorporated with the ink by
the use of a very small quantity of alcohol, such ink not

drying so rapidly in writing.

Bring the weighed-off quantity of aniline into a

porcelain mortar, pour over it the required quantity of

glycerin, plaoe the mortar upon a stove heated to from
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104° to 122° F., and triturate the glycerin with the

aniline. The aniline colors are soluble in glycerin, and

much more readily so when the latter is heated. If the

mass is too viscous to be stirred with ease, add water so

that a fluid of the consistency of syrup is formed. Tri-

turation is then continued until a solid body is no longer

felt with the pestle. The tinctorial matter is then kept

in solution by carefully diluting with 50 per cent, alco-

hol. By this process very useful hektograph inks can,

for instance, be prepared from methyl violet, which is

insoluble in water.

Blue hektograph ink—Heat in a suitable vessel, with

constant stirring, 10 parts, by weight, of aniline blue

soluble in water, 10 of glycerin, and 50 to 100 of water.

Solution takes place immediately, and, according to the

quantity of water used, an ink is obtained which per-

mits the taking of a smaller or larger number of copies.

On account of its fluidity, the finest pen-drawings may

be executed with this ink, and copies of them taken by

means of the hektograph.

Methyl violet ink—I. Methyl violet 10 parts by weight,

dilute acetic acid 5, alcohol (90 per cent.) 10, water 10,

glycerin 5.

II. Methyl violet 10 parts by weight, alcohol 10,

gum-arabic 10, water 70.

Heat the ingredients in a glass flask to from 122° to

140° F. for 2 hours, and then filter the solution through

flannel.

Red hektograph ink—I. Diamond fuchsine 10 parts

by weight, alcohol 10, acetic acid 2.5, gum-arabic 10,

water 70.
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II. Diamond fuchsine 10 parts by weight, alcohol 10,

glycerin 10, water 50.

Proceed for both inks as directed for raethyl-violet

ink II. The second formula yields a beautiful copying

ink.

Violet hektograph ink.—By mixing a blue and a red

liektograph ink, violet in all desired shades may be

obtained. The ink prepared from aniline blue, soluble

in water, and the red ink II. (above) are especially suit-

able for the purpose.

Green hektograph ink.—Aniline blue, soluble in water,

10 parts by weight, picric acid 10,-alcohol (90 per cent.)

30, glycerin 10, water 30.

By decreasing or increasing the quantity of picric

acid, various shades of yellow are obtained.

Black hektograph ink.—Aniline black or nigrosine is

insoluble in water, and hence black hektograph ink is

prepared by triturating very dark methyl violet with

nigrosine, and treating the mixture with alcohol and

glycerin.

Methyl violet 10 parts by weight, nigrosine 20, alco-

hol 60, glycerin 30, gum-arabic 5.

This ink is very thickly-fluid, the nigrosine not being

dissolved in it, but simply divided. As previously men-

tioned, the best hektograph inks are those which repre-

sent actual solutions, and, amongst them, especially the

preparations from aniline colors soluble in water. Later

on, when discussing the aniline inks, this important sub-

ject will be referred to.
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XIV.

SAFETY INKS.

For many years chemists have endeavored to invent

an absolutely inextinguishable ink, which can only be

destroyed together with the paper, parchment, etc., upon

which it is deposited. The value of such an ink for

important documents, etc., will be readily understood.

However, a formula for preparing an ink which

would completely resist all chemical influences cannot

be given, for a skillfol chemist, willing to spend the

necessary time and patience, can, without leaving any

traces, efface any writing executed with ink.

To be sure, there is a substance which resists all chem-

ical agents, and is not dissolved by any known solvent.

This substance is finely-divided carbon, which occurs in

commerce under the name of lamp-black. However,

an ink prepared with it does not deeply penetrate into

the paper. The fibre of the paper does not absorb the

dark fluid, the particles of carbon simply depositing

themselves mechanically upon the surface so that they

can be almost completely removed by careful washing

with water. Printing ink alone forms an exception. It

is prepared by intimately triturating finely-divided car-

bon with varnish. By reason of this content of varnish

the printing ink penetrates so deeply into the paper that,

especially if the latter is porous, the characters printed

upon it cannot be entirely effaced with any known sol-

vent. However, printing ink is unfortunately of such
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a consistency that it cannot be used for writing, it being

too thickly-fluid to flow with sufiicient ease from the

pen.

Among the black pigments prepared with the assist-

ance of carbon, genuine Chinese or India ink contains

the carbon in the finest possible state of division. But,

as shown by direct experimjents, writing executed, even

years ago, with Chinese ink, can be removed by care-

fully soaking the paper in water, and washing with a

soft sponge.

The durability of writing depends less on the resist-

ance ofiered by the ink to chemical agents than on the

deep penetration of the ink into the paper. Hence,

writing executed with thinly-fluid inks upon soft porous

paper will be more resistant than that with inks con-

taining solid bodies.

Ordinary alizarin inks containing quite a large quan-

tity of indigo-carmine are difficult to remove, especially

if the paper is porous, so that the writing soaks through.

Of extraordinary resistance are inks which chiefly con-

sist of certain dark-colored, vegetable, extractive sub-

stances rich in humin bodies.

By writing, for instance, with a solution of glucose

mixed with about 1 per cent, of caustic potash or soda,

pale-brown writing ink is at first obtained, which, how-
ever, constantly becomes darker and energetically resists

the action of acids and alkalies, and even that of chlorine.

This is due to the fact that all these bodies only effect a

further decomposition of the humin substances, bodies

richer in carbon, and hence of a darker color, being

thereby constantly formed.

There are many compositions recommended as safety
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inks, some of them actually affording considerable

security, though none of them can resist the manipula-

tions of a skilled chemist.

Document safety ink.—Shellac 15, borax 8, gum-arabic

8, lamp-black 10, water 130.

This ink is prepared by adding the water to the shel-

lac and borax, both finely pulverized, and boiling with

constant stirring, until all the shellac is dissolved. The

solution is filtered through blotting-paper. In the

meanwhile the gum-arabic is converted into a fine

powder, and intimately mixed with the lamp-black in a

mortar. The mixture is then brought into the pot used

for boiling the shellac, borax and water, and after pour-

ing some of the filtered fluid over it, heated to boiling.

When all the gum-arabic is dissolved, gradually add,

with constant stirring, the rest of the fluid, and set the

whole aside for a few days to allow the coarser particles

of the lamp-black to settle. The finished ink is care-

fully decanted or siphoned off from the sediment.

The constituents of the shellac suffer by the action of

the boric acid—contained in the borax—a far-reaching

change, in consequence of which combinations of a deep

brown color are formed from the resin, which offer such

resistance to chemicals that the complete destruction of

the writing executed with the ink cannot be effected

without so strongly attacking the paper as to make de-

tection easy.

A very resistant writing fluid is also obtained by

simply boiling shellac with water, the lamp-black being

only added to impart a darker color to the ink. As a

substitute for the lamp-black, the decoction of shellac

and borax may, after filtering, be mixed with a corre-
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spoDding quantity of indigo-carmine, or of a very con-

centrated logwood chrome ink.

Read's safety ink.—The actually eifective constituent

of this ink is the so-called soluble Berlin or Prussian

blue. The ink is prepared by dissolving ordinary Berlin

l)lue in oxalic acid. The best dark-blue quality of Berlin

l)lue should be used, the cheaper varieties being frequently

adulterated with foreign substances—for instance, with

chalk.

For the ready solution of Berlin blue in oxalic acid,

it must first be converted into prepared Berlin blue,

which is effected by bringing it into a capacious porce-

lain dish and pouring over it an equal quantity of sul-

phuric acid and allowing the whole to stand for 8 days.

The sulphuric acid is then poured otf, and after bringing

the contents of the dish into a larger vessel and pouring

water over them, the whole is thoroughly stirred and then

allowed to settle. This operation of washing is repeated

until the water poured off shows not the slightest acid

taste. The solution of oxalic acid is poured upon the

moist prepared Berlin blue, the proportions generally

used being 5 parts of Berlin blue and 1 part of oxalic

acid dissolved in 5 parts of water.

The resulting clear fluid is poured off from the por-

tion remaining undissolved and mixed with an equal

quantity of good logwood chrome ink.

If the writing executed with this ink is allowed to

dry slowly, it penetrates very deeply into the paper, and

the more deeply it penetrates, the more difficult it is to

remove.

Resin safety ink.—Common rosin 10, crystallized soda

10, lamp-black 2, gum-arabic 4, water 100.
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This very cheap and at the same time good safety

ink is prepared by boiling the rosin with the soda and

water until a clear solution is formed, which may be

accelerated by using, instead of 10 parts of soda, a mix-

ture of 7 parts soda and 3 of caustic lye. The gum-
arabic is triturated with the lamp-black, the mixture

diluted with water and added to the rosin solution.

Water-glass ink.—According to the formula of its

inventor, M. Baudrimont, this excellent safety ink is

prepared as follows :

—

Potash water-glass 20, lamp-black 2.

In commerce potash water-glass occurs in the form of

a thick viscous fluid, which has to be protected from the

access of air, it otherwise being in a short time converted

into a solid glass-like mass. Triturate the lamp-black

with a small quantity of the water-glass until a uni-

form paste is formed, and mix this paste with the re-

maining water-glass. The black fluid thus obtained is

immediately brought into small bottles and the latter

hermetically closed.

In writing, the silicic acid contained in the water-glass

separates from the ink, which penetrates deeply into the

paper, and at the same time envelops the particles of

carbon of the lamp-black, thus producing writing which

resists all attacks.

Since, however, the potassium separated by the oxygen

of the air might, in the course of time, injure the paper,

it is recommended to remove it from writing- intended to

be preserved for a long time. This is effected by, for a

few hours, placing the paper upon which the writing has

been executed in water slightly acidulated with vinegar
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and then washing with pure water until every trace of

acid is removed.

Carbon safety ink.—The ink known under this name
is actually nothing but a sort of pigment held in solu-

tion. It is prepared by triturating lamp-black 10 parts

by weight, gum-arabic 10, aud oxalic acid 5, with water

200. Use but little water at first, adding the rest when

the thick mass has become quite uniform.

Writing executed with this and similar inks has the

defect of penetrating but slightly into the paper. By
reason of their content of carbon they absolutely resist

the action of the most powerful chemicals, but, as proved

by special experiments, they can, without leaving scarcely

any traces, be removed from the paper by careful treat-

ment with water.

Vanadium ink.—This ink, invented by the celebrated

chemist Berzelius, is prepared by adding to a filtered

decoction of nut-galls ammonium vanadate, which is

rather expensive and but seldom occurs in commerce.

However, the question of expense is nothing in com-

parison to the action of this salt, which is still more

energetic than that of chromate of potassium upon log-

wood decoction, a few drops of ammonium vanadate

solution sufficing for the conversion of a considerable

quantity of nut-gall decoction into a deep-black ink,

which is distinguished by excellent fluidity.

Vanadium ink cannot be destroyed by any known
agents, the writing always remaining plainly legible;

and, hence, it would decidedly be the best safety ink if

the ammonium vanadate required for its preparation

could be more readily obtained in commerce.
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XV.

INK EXTRACTS AND INK POWDERS.

It has been repeatedly tried to bring into commerce

preparations which contain the ink in a compact form

and permit the direct production of a good ink by simply

mixing with water. Although some of these prepara-

tions yield good results and their form is extremely

handy for carrying ink along on a journey, especially

on routes where accommodations have to be mainly pro-

vided by the traveller himself, the demand for them is

rather limited.

Ink extracts.—Ink extracts may be readily prepared

by evaporating ink to a certain degree and filling the

concentrated solution in bottles. The mode of operation

varies, however, according to whether extracts of inks

containing gallotannic or gallic acid are to be prepared,

or of alizarin and logwood chrome ink.

In the first case, it is best to evaporate in a shallow

pan, without heating to boiling, the nut-gall decoction

by itself until only about one-quarter of the original

fluid remains, and to dissolve in this fluid the other con-

stituents, ferrous sulphate, gum-arabic, etc. To prepare

ink from this thickly-fluid extract, it is only necessary

to mix it with five to eight times the quantity of water.

For making alizarin ink extract, prepare an alizarin

ink according to one of the directions previously given,

and carefully evaporate it in a large shallow porcelain

dish. Neither iron nor copper vessels should be used
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for this purpose, as they are strongly attacked by the

free acetic acid present.

If it is observed that in consequence of the evapora-

tion of too much acetic acid the fluid would no longer

form a clear solution, add a small quantity of strong

acetic acid. By evaporating at a low heat and adding a

small quantity of acetic acid, alizarin ink may be highly

concentrated, so that a small quantity of extract will

yield a considerable quantity of ink by the addition of

water.

Logwood chrome ink and chestnut ink may be evapo-

rated to a very thickly-fluid extract without in the least

injuring the quality of the ink. A few drops of the

extracts, evaporated to the consistency of syrup, poured

into water, suffice to immediately convert the latter into

ink.

Ink powders.—These are pulverulent preparations

which, when dissolved in water, convert the latter into

ink. By skillful manipulation, almost all inks can be

reduced to powder.

Ink powder containing gallotannio and gallic acids.—
To prepare this ink powder, proceed as follows : Exhaust

the nut-galls, either fresh or previously moulded, as re-

quired for the formation of gallic acid, by boiling with

water. Take the same quantities of nut-galls given in

the directions for preparing inks containing gallotannic or

gallic acid as well as the prescribed quantities of water,

but it is best to divide the latter in several portions, so

as to sufficieutly extract the nut-galls.

The filtered clear extracts are combined and carefully

evaporated in a shallow porcelain dish. When the mass

has acquired the consistency of syrup, commence stirring
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and continue to do so until the residue in the dish is

entirely dry. To prevent scorching of the nut-gall ex-

tract, the temperature should be as low as possible.

The ferrous sulphate, previously thoroughly dried, is

converted into a fine powder and intimately mixed with

the pulverized gum-arabic, the mixture being ultimately

combined by trituration with the powdered nut-gall

extract. The resulting brownish mass being hygro-

scopic is at once brought into bottles, which should be

well stoppered. A very small quantity of this powder

thrown into water yields a very good ink.

Logwood chrome' inh powder is obtained by carefully

evaporating to dryness logwood chrome ink, or, in a still

more simple manner, by finely pulverizing thoroughly-

dried logwood extract and triturating it with finely-pul-

verized chromate of potassium.

Ink powders possess the property of absorbing moist-

ure from the air, and are, therefore, best kept in bottles

with well-fitting stoppers, or in well-closed packages.

Though the powder does not suifer, as regards quality,

but, by absorbing moisture from the air, it is converted

into a viscous mass, difficult to remove from the package

containing it.

A very cheap method of preparing receptacles for

keeping ink powder so as to be entirely protected from

moisture is as follows : Melt paraffin and heat it to

about the temperature of boiling water. Then by means

of a spoon fill the pasteboard boxes intended for the re-

ception of the ink powder, as well as the lids belonging

to them, with the melted paraffin and immediately pour

it out again. The pasteboard is rendered perfectly air-

tight by the thin coating of paraffin formed, and the
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ink powder put into boxes thus treated keeps perfectly

dry, even when stored in a damp place.

The principal requisites in preparing ink powder are

that the evaporation of the extracts and the subsequent

drying be effected at as low a temperature as possible, in

order to avoid scorching, and that the constituents are

intimately mixed, which can only be effected by con-

tinuous trituration in the mortar.

A few formulae for preparing ink powders are here

given :

—

FrioFs ink powder.—Pulverized nut-galls 42, ferrous

sulphate 30, gum-arabic 15, alum 6.

The nut-galls, together with the alum, are finely pow-
dered and mixed with the other ingredients, previously

thoroughly dried and pulverized. The powder is packed
in boxes.

A small quantity of this powder thrown into water

yields, in a short time, a fairly good ink, which, how-
ever, forms a thick sediment, from which it must be

poured off. An ink powder completely soluble may,
however, be readily prepared by extracting the nut-galls

by themselves with water, evaporating the extract to dry-

ness, and mixing the residue with the other ingredients.

The only object of the large quantity of alum pre-

scribed in the formula is to prevent the moulding of
the nut-gall extract. The same purpose is attained by
substituting for the alum a very small quantity—about

ToV(5" of the weight of the entire mass—of salicylic or

boric acid.

Very fine ink powder.—Nut-gall extract 150, ferrous

sulphate 25, cupric sulphate (blue vitriol) 5, alum 10,

gum-arabic 10.

8
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These ingredients, thoroughly dried and mixed, imme-

diately yield, when brought into water, a beautiful black

ink of excellent quality.

Logwood inhpowder.—Logwood extract 500, chromate

lof potassium 1.

Pour sufficient water upon the logwood extract in a

pot that the whole on heating is converted into a thick

fluid, and then add the chromate of potassium dissolved

in a small quantity of water. Then, with constant

stirring, evaporate the mass to dryness, then dry it

thoroughly, pulverize it, and bring it, while still warm,

into boxes.

Alizarin ink powder.—Tannic acid 450 parts, crys-

tallized sulphate of iron 350, chloride of sodium 250,

bisulphate of potassium 75, dry indigo-carmine 50, pic-

ric acid 4.

Mix the sulphate of iron (reduced to a coarse powder)

and chloride of sodium, and dry them in an iron pan

over a naked fire, constantly stirring. Lastly, reduce

the mass to a fine powder. Rub the bisulphate of potas-

sium to a fine powder in a mortar, and mix this intimately

with the picric acid. Then mix this mass with that first

prepared, and lastly incorporate the other ingredients.

(Picric acid is poisonous, and under certain conditions

explosive. It should be manipulated as directed above.)

The resulting product is a green powder, which, when

dissolved in 15 parts of water, yields a superior ink,

which turns jet black.

Document ink extract.—Tannic acid 50 parts, ter-

sulphate of iron (dry) 20, dry sulphate of sodium 10,

sugar 20, aniline blue, water-soluble, IB., 4.
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Reduce the ingredients to a coarse powder and keep

it in a tin box.

For use, pour the contents of the box into an earthen

jar, add 1 quart of pure hot water, and stir until every-

thing is dissolved. When cold, the ink is transferred

to bottles. This ink writes with a bluish color, and
turns rapidly black.

The dry tersulphate of iron, for the present purpose,

is best prepared by evaporating 250 parts of liquor fend
tersulphatis, U. S. P., on a water-bath to a syrupy con-

dition, then adding the dry sulphate of sodium, and

transferring the mass, in thin layers, upon plates of

glass, which are to be placed in a drying closet until the

mass is dry, when it may be reduced to powder.

Ink tablets.—These are coherent masses which, when
dissolved in water, yield ink. Inks consisting of a

dark-colored solution, like chrome ink, are most suit-

able for the preparation of ink tablets ; chestnut ink is

also quite adapted for the purpose.

Ink tablets are prepared by pouring ink evaporated

to the proper concentration into moulds or into a flat-

bottomed dish, and, after cooling, cutting the mass in

square pieces of suitable size, which may be wrapped in

tin-foil or enclosed in boxes.

The proper consistency of the mass is recognized by

allowing a drop of it to fall upon a metal plate ; if the

drop immediately congeals to a doughy mass, the form-

ing of the tablets may be commenced with. Ink tablets

have the advantage that indigo-carmine may be used in

their composition, which cannot be well done with ink

powders, on account of the doughy constitution of the

indigo-carmine.
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Chromium ink tablets.—I. Logwood extract 500, ch ro-

tate of potassium 1, alum 10, gum-arabic 20.

The ink tablets prepared according to the above

formula yield violet ink. Use as little water as pos-

sible—only sufficient to allow of an intimate mixture of

the ingredients.

II. Logwood extract 100, chromate of potassium 1,

gum-arabic 10, indigo-carmine 5.

These ink tablets yield an ink at first blue, but soon

becoming black.

Chestnut (cesculiu) ink tablets.—Extract of horse-chest-

nut shells 100, ferrous sulphate 10, alum 2, gum-arabic

5, indigo-carmine 5.

The extract is prepared by boiling the green shells of

horse-chestnuts or the young branches, and evaporating

the decoction until it has acquired a doughy consistency.

XVI.

PRESERVING AGENTS FOR INK.

The formation of mould was formerly considered a

disagreeable but unavoidable accompaniment of ink.

However, the formation of mould upon the surface of

the ink is preceded by several phenomena injurious to

the quality of the ink.

Some inks, especially those which, instead of gum-

arabic, contain more or less sugar, in order to impart to

them a certain lustre, become viscous, so that in a short

time they draw long threads on the pen, and writing with

them becomes impossible. The cause of this phenomenon
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is a peculiar fermeutatioii of sugar, called mucic fer-

mentation.

Such viscidity may be removed by adding to the ink

freshly-prepared nut-gall extract, and shaking in a capa-

cious bottle. A black, viscous precipitate is, after some-

time, formed, but the supernatant fluid is a useful ink.

Of still greater injury to the ink are the fermenting

processes by which lactic acid is formed, and the tincto-

rial matter of the ink is gradually destroyed. If an ink

shows an intense acid taste—which is due to the pres-

ence of lactic acid—and constantly becomes paler, it is

an indication that it will in a short time become entirely

useless. Such ink may, however, be saved by the addi-

tion of bright iron—for instance, by boiling it with a

few iron nails, whereby the ferment is killed and the

lactic acid present fixed.

The phenomenon of decomposition appearing most

frequently in inks is the formation of mould. The ink

thereby becomes covered with a thick, felt-like coat of a

gray-green color, which, no matter how often it may be

removed, is constantly renewed, and with such rapidity

that in the course of one night the entire surface of the

ink is coated with mould.

This disagreeable phenomenon may be counteracted

by throwing away the ink contained in the inkstand

and boiling the latter in water, whereby any adhering

moulds are killed. However, this alfords only momen-
tary relief, for when fresh ink is brought into the ink-

stand, and remains only for a short time in contact with

air, the formation of mould recommences, which soon

covers the entire surface.

However, in modern times, agents have been found

which entirely prevent the formation of mould.
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The use of a larger quantity of ferrous sulphate than

that actually required for the formation of the black-

colored combination with the tannin has a preserving

effect upon the ink
;
but, besides expense, this excess of

ferrous sulphate is in so far injurious that a thick sedi-

ment is gradually formed in the ink, and its color be-

comes paler.

An addition of alum, which is also inimical to the

development of mould, has given good results, but is

accompanied by several disadvantages. Alum is an ex-

pensive product, and possesses acid properties, in conse-

quence of which it attacks steel-pens quite vigorously.

Now, if the ink contains certain organic coloring sub-

stances in solution, and is not quite acid, combinations

of the tinctorial matter with the alumina are in the

course of time separated, which impair the fluidity of

the ink and at the same time make it paler. This may

be plainly observed in inks which, besides logwood ex-

tract, also contain alum.

It has also been observed that alizarin inks, prepared

with ordinary vinegar, are subject to the formation of

mould, while those prepared with wood-vinegar are

entirely free from that defect. The reason for this is

that crude wood-vinegar always contains a small quan-

tity of carbolic acid, which is one of the best preserva-

tives of ink known. Hence, instead of using crude

wood-vinegar, it is recommended to add to the ink a

very small quantity of carbolic acid. It occurs in com-

merce in a white crystalline mass at a v^ery low price.

However, the disagreeable odor of carbolic acid, which

is still very pronounced even in strong dilutions, is

objectionable, and some inks, otherwise excellent, can-

not be sold on that account.
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Crystallized salicylic acid, which is entirely odorless

and harmless, may be highly recommended as an excel-

lent preservative for ink, 6 to 12 drachms of it being

sufficient for the preservation of 100 quarts of ink. It

may be added to the ink in a solid state, or dissolved in

a small quantity of alcohol.

Boric acid also is a good preservative. It occurs in

commerce in transparent, colorless plates, soluble in

about 25 parts of cold water, and in a much smaller

quantity at the boiling heat. For the preservation of

ink the most convenient way is to suspend a small linen

bag, containing the necessary quantity of acid—for in-

stance, 3| ozs. of it for 100 quarts of ink—in the latter,

and allow it gradually to dissolve.

Corrosive sublimate (mercuric chloride), proposed by

some as a preservative for ink, cannot be recommended,

it being, on the one hand, rather expensive, and, on the

other, poisonous, and besides, as a preservative, is far

surpassed by salicylic acid.

Volatile oils, especially oil of cloves, also possess pre-

serving properties, and for this reason the addition of a

few drops of oil of cloves or of a few cloves to the ink,

is recommended in some formulae.

Ink preserved with the assistance of this volatile oil

possesses the characteristic odor of it, which is not agree-

able to many persons. Besides, if the ink stands for

sometime in the air, the oil loses its preserving power

by becoming resinous.

In reviewing the preserving agents for ink mentioned

above, it is evident that the use of salicylic and boric

acids offers the greatest advantages.
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XVII.

CHANGE IN THE COLOR OF INK IN OLD DOCU-
MENTS AND METHODS OF MAKING FADED
WRITING LEGIBLE.

The preserving agents for inks, mentioned in the

preceding section, having been in use for a compara-

tively short time only, no final conclusion regarding the

behavior of writing executed with such inks can be

arrived at, and, hence, only a description of the older

kinds of ink, which were exclusively ferro-tannate inks,

can here be given.

The writing of documents, though executed several

centuries ago, may and does frequently show a beauti-

ful black color, if kept in a dry room entirely free from

mould.

However, these two factors rarely occur together. It

is very difficult to entirely exclude all moisture, and

hence the best-preserved documents show, when ex-

amined with the microscope, germs of mould, which, if

the paper or parchment were exposed to a somewhat

greater degree of moisture, would develop and soon

destroy the writing.

In the destruction of writing by the action of mois-

ture or mould, or of both together, the black color

gradually disappears, and is replaced by a brown, which

finally passes into a pure rust-color. The ink is then

entirely destroyed, the rust-colored writing consisting

only of an iron salt (basic ferric sulphate). By soaking

the paper in water, and several times repeating the
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operation, the rust-colored writing constantly becomes

paler, and finally entirely illegible.

Great care must be exercised when attempting to

restore the faded writing of old documents, since, with

the careless use of chemicals, it might happen that the

characters, instead of being restored, are entirely de-

stroyed.

One of the best means of making old faded writing,

executed with ferrous sulphate ink, legible is to convert

the iron salt adhering to the paper into ferrous sulphide.

The latter having a black color, the writing comes out

quite plainly.

However, this process is only suitable for making the

writing legible without keeping it so. In a few hours,

frequently already in half an hour, the writing again

disappears by the oxidation of the ferrous sulphide, and

its conversion into rust-colored ferric sulphate.

After many experiments the process has been success-

fully modified in so far that the restored writing will be

preserved for at least a few days, so that if required it

may be copied. For this purpose a pasteboard box

about 4 inches deep and of a length and width corre-

sponding to that of the document- is used. The box is

open on top and can be closed by a glass plate. At
about half the depth of the box a frame is inserted,

over which is stretched a net of fine white silk or cot-

ton threads. Two porcelain saucers containing yellow

ammonium hydrosulphide are placed upon the bottom

of the box, and after placing the document, the writing

of which is to be rendered legible, upon the net, the

box is covered with the glass plate. Before placing the

document upon the net, pass over it a sponge dipped in
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distilled water, so that the paper appears thoroughly

moistened without being soaked through. Especially

if both sides of the document are covered with writing,

the moistening must not be carried too far, otherwise the

characters soak through, i. e., become visible on both

sides of the paper.

The yellow ammonium hydrosulphide may be obtained

in any drug store, or prepared by saturating a solution

of ammonium with well-washed sulphuretted hydrogen

gas evolved from ferrous sulphide and sulphuric acid,

until no more of the gas is absorbed. The solution is

nearly colorless at first, but becomes yellow after a time,

without, however, suffering material injury, unless it has

been exposed to the air.

After having for a short time been exposed to the

action of the vapors of the ammonium hydrosulphide,

the writing acquires at first a brown, and then a black,

color. By allowing the document to remain in the

closed box, the dark color is preserved, the oxidation of

the ferrous sulphide being prevented by the presence of

the ammonium hydrosulphide vapor, and the writing

.
may be copied at leisure.

In many cases the writing may also be permanently

restored by the following process :

—

Dip the document in a fluid obtained by mixing 1

part by weight of chemically pure hydrochloric acid with

100 of distilled water. It is only necessary to immerse

the document for a moment, so that the surface of the

paper becomes moist. The hydrochloric acid used must,

however, be absolutely free from iron.

After almost entirely drying the moistened paper in

the air, scatter over it, by means of a sand box, a uniform
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layer of finely-pulverized yellow prussiate of potash aud

cover it with a glass plate lightly loaded down. After a

few hours take otf the glass plate, dry the papei* entirely,

and remove the yellow prussiate of potash with a fine

brush.

If the paper, when scattering upon it the yellow prus-

siate of potash, possessed the proper degree of moisture,

the writing will appear with a beautiful blue color.

This is due to the fact that by the action of the yellow

prussiate of potash upon the iron salt, which has been

slightly dissolved by the hydrochloric acid, a combina-

tion of a blue color—the so-called Berlin or Prussian

blue—has been formed.

The hydrochloric acid adhering to the paper must be

removed by careful washing, otherwise, even if present

only in very small quantity, it would destroy the paper.

For this purpose, float the paper for 24 hours upon a

solution of 2 parts by weight of crystallized soda in 100

of distilled water, then wash it several times with pure

water, and finally dry it.

The writing restored by this method is of a beautiful

dark-blue color, and permanent if kept in a dark room.

By too much exposure to the light it becomes paler.

The restoration of faded writing upon parchment is

more difficult than that upon paper, the parchment, by

reason of its mode of preparation, containing substances

M^hich, by the action of chemicals, are themselves con-

verted into colored combinations.

According to Moride's method, the parchment is to be

placed in distilled water until it swells up, during which

operation it must not be touched. The swelled parchment

is allowed to drain otf, next dipped 5 seconds in a solution
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of 1 part by weight of oxalic acid iu 100 of distilled

water, then washed with pure water, and finally brought

into a solution of 1 part of gallic acid in 100 of water,

in which it remains until the writing becomes legible.

The parchment is then washed by repeatedly drawing it

through distilled water, and finally dried as quickly as

possible between blotting-paper.

The chemical process taking place thereby is as fol-

lows : The oxalic acid renders the iron salt remaining

from the destroyed ink soluble, and the gallic acid forms

with it a black colored combination.

However, the substance of the parchment frequently

contains so much iron that by the treatment with gallic

acid it acquires such a dark color as to make the writing

illegible; and if the parchment is rotten by age, it

rapidly turns brown when treated with gallic acid, and

the writing will plainly appear only when the action of

the chemicals is limited as much as possible. In such

cases, more dilute solutions than given above are to be

used, and, if necessary, the entire process is to be several

times repeated.

The treatment with oxalic acid requires the greatest

care, since, as previously mentioned, the object of its use

is to form a soluble salt, and, hence, if too long exposed

to its action, the iron salt would be entirely dissolved,

and, instead of making the writing more legible, it would

be entirely destroyed.

Ifthe writing of a valuable document is to be restored,

it is recommended to first experiment with a very small

portion of it before subjecting the entire document to the

action of chemicals.

Results, at least equal to those produced by the
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above-described method, have been obtained by exposing

old parchment to the vapors of acetic acid, then drying,

and, after spreading it out upon a glass plate, pouring

gallic acid over it. For this process the parchment

must also be first swelled in water. Treatment with

steam arising from boiling water is, however, to be pre-

ferred to swelling in water, since, by the latter treat-

ment, the parchment frequently suflPers injury.

xvin. •

COLORED INKS.

Although black inks are most commonly used for

writing, the public also demands inks of another color.

With our present knowledge of chemistry, it is not diffi-

cult to prepare ink of any desired shade, and since the

introduction of the aniline colors, violet or green inks

may, for instance, be produced by simply dissolving the

respective aniline colors. Besides these, inks of all pos-

sible shades may be obtained by the use of various chem-

icals. Some of these inks are quite popular and in fre-

quent demand. It may, however, be remarked, that

none of them—except genuine indigo-carmine ink—j-can

compete, as regards durability, with the black inks, the

writing executed with many of them becoming pale in

the course ofa few months. Hence, documents intended

to be preserved for any length of time should be written

with good black ink.

In the following pages directions for the preparation
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of colored inks are given, those of one color being

grouped together :

—

I. Red Inks.—For the preparation of red inks,

Brazil wood and cochineal are chiefly used, and in

modern times also the chemical preparation known as

aniline red or fuchsine. Of Brazil wood, as well as of

cochineal, several qualities occur in commerce, and it

being of importance to select the raw materials which

yield the most beautiful coloring substances, a short de-

scription of both of them is here given.

Brazil ivood.—Brazil wood is derived from Caesalpina

eehinata, a tree indigenous to tropical America, especially

to Brazil. The fresh wood is pale red, but becomes

darker red on exposure to the air.

In commerce several varieties of Brazil wood are dis-

tinguished, that known as Pernambuco (Santa Cruz)

wood being the best and richest in coloring matter ; next

in order come the Japanese, Jamaica, Braziletto and

Bahama woods.

Brazil wood contains a coloring matter—brazilin

—

soluble in water and yielding with alum and tin-salts

combinations of a beautiful crimson color, which are

much used in dyeing, as well as in the preparation of ink,

though the colors produced with them cannot compare

with those obtained with cochineal, which is, however,

fac more expensive.

Cochineal.—The cochineal insect is indigenous to

Mexico and Central America, and has been introduced

into and is cultivated in some of the West Indian Islands,

the Canaries, Algiers and Southern Spain. It feeds on

different species of cactus. During the rainy season in

Mexico the insects are kept under cov^er upon cactus
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branches, and when the weather begins to be favorable

they are sown upon the plants, and the young ones allowed

to develop until the females become fecundated and en-

larged, when they are brushed from the branches, killed

by dipping them into hot water and afterward dried in

the sun or near a fire. This process yields the black

cochineal, while the silver-gray is obtained by killing

and drying the insects by exposure to the hot sun or in

suitable ovens. Some females are left upon the plants,

and in this way three harvests are made before the rainy

season again sets in.

Commercial cochineal is about ^ inch long, nearly

hemispherical, somewhat oblong and angular in outline,

convex above, flat or concave on the lower side, trans-

versely wrinkled, readily pulverizable, yielding a dark-

red powder of a faint odor and slightly bitterish taste.

Immersed in water, it imparts to it a red color, and

swells up so that the ringed structure of the insect can

be readily examined. There are two varieties met with

in commerce—the silver-gray and the black. The former

is of a purplish-gray, the latter of a purplish-black color;

it differs from the former in the absence of the white

wool from the furrows betw^een the rings, which imparts

to the other kind the gray color. Gray cochineal, when

pure, contains a larger amount of coloring matter than

the black variety, but has been often found adulterated

;

hence the latter was more esteemed, but is now also adul-

terated.

A simple test as to the quality of cochineal consists in

rubbing it to a powder and pouring some aqua ammonia

over it; pure cochineal immediately yields a carmine-

colored solution.
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Before the iutrodnction of aniline colors, inks prepared

with the assistance of the coloring matter contained in

cochineal were the most beautiful
;
however, at present

those prepared with aniline colors favorably compare

with them.

Brazil-wood inks—Red Brazilin ink.—Pernambuco

wood 280, tin-salt (hydrated chloride of tin) 10, gum-
arabic 20, water 3500.

Convert the Pernambuco wood to fine shavings,

bring them into a pot together with the water, and

boil thoroughly for one hour. Strain the red-colored

fluid. In the meanwhile, dissolve the tin-salt in a

small quantity of water ; if the solution is turbid,

which is due to the presence of a so-called basic salt,

add a few drops of hydrochloric acid and boil, whereby

it will soon become clear.

Dissolve the gum-arabic in the clear Pernambuco-

wood decoction, and then add the tin-salt solution. The
ink is now ready, and, if necessary, is evaporated until

writing executed with it shows the desired sad red color.

The tin-salt forms with the coloring matter a beautiful

red combination—^a so-called lake—which is dissolved

in the fluid. By using an excess of tin-salt, a portion of

this lake separates in the form of a flocculent mass of a

beautiful red color.

PernambuGo ink.—Pernambuco wood 80, alum 20,

gum-arabic 20, water 600.

Like tin-salt, alum forms with the coloring matter of

Brazil wood a lake of a beautiful red color. The mode

of preparing this ink diflFers but little from that of the

preceding. Prepare a decoction of the Pernambuco

wood, strain it, and heat it to boiling. Introduce into
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the boiling hot fluid the finely-pulverized alum, together

with the gum-arabic. The ink thus prepared frequently

shows a violet tinge, which is remedied by gradually add-

ing to the boiling ink small portions of finely-pulverized

tartaric acid until the desired color appears. After each

addition of tartaric acid, allow the ink to boil up for a

few minutes, stir thoroughly, and take a sample.

Brazilin extract ink.—Brazil-wood extract 15, alum 2,

tin-salt 2, tartaric acid 2, water 120.

Brazil-wood extract is found in commerce in solid

masses. By dissolving it in water a beautiful red solu-

tion is obtained, which, like freshly-prepared Brazil-

wood decoction, can immediately be used for the pre-

paration of ink. The use of the extract possesses the

advantage that the preparation of the ink causes but

little labor, and the solution can at once be made of

such concentration that the evaporation of the finished

ink is no longer necessary.

The inks prepared from Brazil wood, or its extract,

are quite handsome, but cannot compare in this respect

with cochineal or carmine inks, and in modern times

they have been almost entirely superseded by aniline

red inks.

Cochineal or carmine inks.—Although very beautiful

ink of a fiery color may be directly prepared from cochi-

neal, the finest product is obtained with the use of car-

mine, and the extra labor spent on the preparation of the

latter is amply repaid by the quality of the resulting ink.

Preparation ofcarmine.—Convert silver-gray cochineal

into a delicate powder and boil it with water for three

hours. The resulting red fluid, while still hot, is very

rapidly filtered through a thick linen cloth into another
9
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kettle, heated to boiling, and then mixed with certain

substances which form the actual lake.

There are numerous receipts for the preparation of

carmine, but many of them cannot be recommended be-

cause the resulting product does not show Si fiery color.

It is best to use tin-salt and alum at the same time, and,

if necessary, to make the color more fiery by carefully

adding, drop by drop, a very small quantity of hydro-

chloric acid. The alum used must be absolutely free

from iron, it being otherwise impossible to obtain car-

mine of a beautiful color. Use the substances in the

following proportions :

—

Cochineal 10, water 250, alum 1, tin-salt 1.

Add the alum and tin-salt to the boiling decoction,

and continue boiling until all is dissolved. Then pour

the clear fluid into a shallow porcelain dish, cover it with

a glass plate, and let it stand in a light sunny place for

a tew weeks. During this time the at first dark red

fluid becomes almost discolored, a beautiful red pow-

der—the carmine—being deposited partially on the

bottom of the dish and partially on the surface of the

fluid. The carmine is separated from the fluid by filter-

ing, and carefully dried between blotting-paper.

In order to obtain beautiful and very fiery carmine it

is absolutely necessary to expose the dish or dishes con-

taining the fluid to the sun; hence, during the season of

the year when dull days prevail, it is impossible to

obtain a beautiful, fiery product.

To obtain absolutely pure carmine, pour over the pro-

duct first obtained aqua ammonise, whereby a beautiful

red solution is formed, which is filtered and mixed with
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acetic acid, whereby absolutely pure carmine in the form

of a scarlet powder is precipitated.

To prepare from pure carmine the most superb red

ink, it is only necessary to dissolve it, the process being

as follows :

—

Prime carmine ink.—Carmine 8, aqua ammonise 1000,

gum-arabic 20.

Bring the carmine together with the aqua ammonige

into a wide-mouthed glass bottle, which stands in a

sheet-iron pot filled with water. Pour the aqua am-
monise upon the powder, and heat the water in the pot

nearly to boiling, keeping the fluid at this temperature

for about ten minutes. The solution thus formed is,

immediately after cooling, filled in bottles, which are to

be closed by well-fitting corks.

It will be observed that when using this ink, and

especially when the bottle containing it has for some-

time been opened, the color becomes paler, and a scarlet

sediment is formed. This is due to the fact that the

solvent—the aqua ammonise—evaporates, and the car-

mine, which is insoluble in water, separates. To bring

the carmine again into solution, it is only necessary to

add to such ink a few drops of aqua ammonise and

shake.

The solution prepared according to the following

directions is brought into commerce under the name of

soluble carmine or carmine solution. It is much used for

painting in water-colors.

Commercial aqua ammonise is not always of the same

strength
;
however, the etfect of an excess of aqua am-

monise is that the solution of the carmine acquires a

purple or violet shade of color. Hence, it is best not to
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add the eutire quantity of ammonia at once, but gradu-

ally. If the solution should, nevertheless, show a too

violet shade of color, very carefully add hydrochloric or

acetic acid until the color changes to the beautiful scar-

let, which distinguishes carmine.

Superfine cochineal ink.—Cochineal 20, ammonium

carbonate 1, alum 1, water 100.

Dissolve first the ammonium carbonate found in com-

merce in colorless crystals, in water at the ordinary

temperature, pour the solution into a large glass bottle

containing the finely-pulverized cochineal and alum, and

thoroughly shake every quarter of an hour. In three

to four hours all the coloring matter is extracted, and

the ink filtered off.

The addition of alum to this ink is necessary for the

purpose of precipitating a number of substances, which,

besides the red coloring matter, are extracted from the

cochineal, and for preserving the ink. If the addition

of alum be omitted, the ink readily becomes viscous,

and in a short time putrefies, evolving such a disagree-

able odor that, though it can still be used, many per-

sons prefer to throw it away.

Indelible silica carmine ink.—This ink is prepared by

triturating carmine in a porcelain mortar with solution

of water-glass until a homogeneous thick paste is formed.

To this paste, water-glass solution is added, with con-

stant trituration until the ink has acquaired the requi-

site color and fluidity. The ink is to be immediately

filled in bottles, to be closed with well-fitting corks, and

for use only a few drops—as much as required for writ-

ing—should be poured out. This precaution is neces-

sary, since water-glass possesses the property of being
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converted, on exposure to the air, first into a jelly-like,

and later on, into a glassy mass, the silica being sepa-

rated.

Independent of its beautiful, permanent lustre, this

ink is distinguished by its great power of resistance.

By using the water-glass solution as little concentrated

as possible, the ink penetrates deeply into the paper,

and can only be removed by caustic alkalies, though,

even then, the characters will not be entirely destroyed.

Odorless carmine ink.—Cochineal 40, crystallized soda

80, cream of tartar 250, alum 20, gum-arabic 40, water

900, alcohol 50, or salicylic acid 1

.

The ink is prepared as follows :

—

Reduce the cochineal to a fine powder, dissolve the

soda in the water, and stir the pulverized cochineal into

the solution. Let the latter stand a few days, stirring

it frequently. The entire mass is then heated to boiling,

and the pulverized alum and cream of tartar are brought

into the boiling fluid. The latter thereby foams up, and

hence a capacious vessel has to be used and the powder

introduced in portions. After boiling for half an hour,

strain the fluid and again boil the residue with 100 parts

of water. The gum-arabic is dissolved in the fluid im-

mediately before straining.

The addition of alcohol is required to preserve the

ink, it being very liable to decompose
;
however, an

addition of salicylic acid is more suitable. Dissolve the

salicylic acid in as little hot water as possible, pour the

solution into the finished ink, and stir.

By the addition of salicylic acid a permanent and

odorless ink is obtained. Since it is entirely free from
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injurious metallic salts, it may also be used for coloring

candies, etc., red.

Red patent ink.—Cochineal 10, tin-salt 2, sal-ammo-

niac (chloride of ammonium) 2, water 200.

Boil the cochineal with the water until all the coloring

matter is extracted, mix the warm fluid with aqua ammo-

nise, and filter. To the hot filtrate add first the sal-

ammoniac and then the tin-salt.

Cheap cochineal ink.—Pernambuco wood 60, tartar

1 5, alum 15, gum-arabic 15, water 500, cochineal 5, spirit

of wine 60.

First boil the Pernambuco wood with water for IJ

hours, then add the tartar and alum, again boil 1| hours,

dissolve the gum-arabic in the fluid, and mix the ink with

the alcoholic extract of cochineal, prepared by pouring

strong spirit of wine over the pulverized cochineal and

letting stand for eight days.

By again treating the boiled Pernambuco wood and

the cochineal with one-fourth of the other substances,

an ink is obtained which may be combined with the

first.

Purple ink.—Logwood extract 15, crystallized verdi-

gris 10, alum 50, gum-arabic 30, water 800.

Dissolve the logwood extract by itself in water and

add to the solutions the boiling hot solutions of the ver-

digris and alum and of the gum-arabic. If the color of

the fluid should be too much inclined towards blue, add

drop by drop strong vinegar or a quantity of dark red

(carmine) ink.

Carmine purple ink.—This is prepared by adding to a

good quality of carmine ink some indigo-carmine solution.
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whereby the scarlet color of the carmine is changed to

a pure purple or violet.

Purple carthamin ink.—Safflower carmine (carthamin)

7 ozs., gum-arabic 26 ozs., cream of tartar 1 oz., sugar

2| ozs., water 6 quarts, carbolic acid 2J drachms.

Redfuchsine ink.—Fuchsine is much used in dyeing,

and is a very suitable material for the preparation of

excellent red ink. In commerce it is found in the form

of crystals, exhibiting a beetle-green lustre and yielding

with alcohol a dark-red solution.

The ink is best prepared according to the following

directions :

—

Fuchsine 2, gum-arabic 5, 'alcohol 10, water 100.

Pour the alcohol (90 per cent.) over the finely-rubbed

fuchsine and effect complete solution by gentle heating.

Dissolve the gum-arabic by itself in the water, strain

the solution, and heat to boiling. Into the boiling solu-

tion pour the fuchsine solution in a thin jet, stirring

constantly.

Aniline inks in general.—Besides aniline red or fuch-

sine, there are numerous aniline combinations of various

colors, blue, green, violet, yellow, brown, etc., which

may be used for the preparation of differently-colored

inks. The solution of the coloring matter is effected

in the same manner as given for fuchsine.

By the introduction of water-soluble aniline colors,

the preparation of these inks has been much simplified.

Dissolve the coloring matter in sufficient water that a

sample of the solution yields writing of a handsome

color. The solution, however, should not be of such

concentration that the writing, when dry, shows a

metallic lustre. Mix the solution with a sufficient
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quantity of gum-arabic solution—and for copying inks

also with glycerin—to give the ink the required degree

of fluidity.

The comparatively high price of aniline colors need

not to be taken into consideration, since, nevertheless,

very cheap inks can be prepared with them, they yield-

ing more coloring matter than any other dye-stuff.

Aniline inks are distinguished by a very pure, bright

color, and may be advantageously used instead of water-

colors for coloring photographs, steel engravings, etc.

II. Blue Inks.—Besides water-soluble aniline blue,

a solution of indigo-carmine in water deserves special

consideration, it yielding an intense color and penetrating

deeply into the paper, so that the writing cannot be

readily removed by washing.

Indigo blue ink.—Indigo-carmine 10, gum-arabic 5,

water 50 to 100.

Dissolve in the water first the gum-arabic, then the

indigo-carmine, and dilute the solution with sufficient

water that it will yield writing of a beautiful blue

color.

Berlin blue ink—The Berlin or Prussian blue found
in commerce is an insoluble substance which may be

used for the preparation of ink, but does not yield as

good a product as the so-called "soluble Berlin blue."

Soluble blue is also much used for laundry purposes.

It is prepared as follows :

—

Preparation of soluble Berlin or Prussian blue.—Mix
in a glass flask 10 parts by weight of crude hydrochloric

acid with 1 of nitric acid, dilute the fluid with 10 parts

of rain-water, and pour it over pieces of old iron in a

porcelain or stoneware pot. After a few days pour off
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the clear solution of ferric chloride formed and filter it

through blotting-paper.

At the same time dissolve 10 parts of yellow prussiate

of potash in 100 of rain-water, and gradually mix the

solution of ferric chloride w^ith that of the yellow prus-

siate of potash, whereby a beautiful blue precipitate is

formed, which rapidly settles on the bottom of the vessel.

The supernatant fluid is then tested, first with a small

quantity of iron solution ; if a precipitate is again formed

in the clear fluid, too little ferric chloride solution is

present; if, on the other hand, no precipitate is formed by

the iron solution, but by the addition of yellow prussiate

of potash solution, too little yellow prussiate of potash

is present.

In both cases gradually add very small portions of

one or the other solution until a perceptible precipitate

is no longer formed. The clear supernatant fluid is then

drawn off, and the precipitate several times washed with

clean rain-water. Finally, the blue precipitate is

brought upon a filter and allowed to dry to a doughy
mass. This doughy mass is then triturated in a large

porcelain mortar with of its weight of crystallized

oxalic acid, water being gradually added, whereby a

beautiful sky-blue solution of Berlin blue is formed,

which can immediately be used for the preparation of the

ink.

/ To save the labor of preparing the iron solution by

means of hydrochloric and nitric acids, ferrous sulphate

(green vitriol) may be used for the preparation of Berlin

blue. Dissolve the ferrous sulphate in water, add to the

solution one-tenth of the weight of ferrous sulphate used

of nitric acid and set the acidulated fluid aside for a few
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days for the ferrous oxide to be converted into ferric

oxide.

The preparation of sohible Berlin blue by means of

this solution of ferrous sulphate is identical with that de-

scribed above. It is of importance in both cases not to

allow the Berlin blue to dry, but to treat it with oxalic

acid while in a moist state.

Ifcommercial Berlin blue is to be used, it must be sub-

jected to a preparatory operation in order to obtain it in

a soluble form. Experience has shown that ordinary,

almost entirely dry Berlin blue is soluble only in a very

large excess of oxalic acid, and that the ink thus prepared

strongly attacks the pen on account of its large content

of acid.

To prepare commercial Berlin blue for solution reduce

it to a very fine powder, stir it in a glass or porcelain

vessel with its weight of ordinary sulphuric acid, and set

the whole aside for 24 to 36 hours. Then pour the en-

tire mass into a large vessel filled with water. After

the deposition of the precipitate draw off the water, and

wash the precipitate with water until a sample of the

w"ater does not show a blue color with yellow prussiate

of potash solution, which indicates the entire removal of

the excess of iron.

The precipitate, without being dried, is then triturated

with crystallized oxalic acid and treated with water.

Comparative experiments have shown that about 6 parts

of Berlin blue, prepared according to one of the methods

above described, completely dissolve in 1 part of oxalic

acid, whilst ordinary commercial Berlin blue requires

three times its weight of oxalic acid for solution.

Independent of the costliness of such solution, it is use-



COLORED INKS. 139

less for ink, as well as for laundry purposes, because the

oxalic acid not only vigorously attacks steel-pens, but it

would also, in a short time, destroy the substance of the

paper or of the linen.

Blue post-offiee ink.—I. Yellow prussiate of potash 9

drachms, water 1 9 ozs. II. Ferrous sulphate 9 drachms,

water 55 ozs.

Mix the fluids and pour over the bluish precipitate

—

Nitric acid 5 drachms, hydrochloric acid 2J drachms,

water 17 ozs.

Set the whole aside for 24 hours ; then wash the pre-

cipitate, triturate it with two drachms of oxalic acid, and

finally mix it with 4 quarts of water in which 5| ozs. of

gum-arabic have been dissolved.

Blue aniline ink.—Dissolve water-soluble aniline blue

in water and dilute the solution so that writing executed

with it shows, when dry, a pure blue color without me-

tallic lustre ; then add sufficient gum-arabic solution to

give the ink the required degree of fluidity. By an ad-

dition of glycerin the ink may be made suitable for

copying.

Ink to rule faint lines.—Dissolve in a small quantity

of warm water 20 parts of Berlin blue by the aid of 3

parts of yellow prussiate of potash, and dilute the solu-

tion with thin gum-water until the proper degree of color

is obtained.

III. Violet Inks.—Violet inks have already been

described in the preceding sections of this work, but

they may also be prepared in another manner. Violet

belongs to the so-called compound colors, which are pro-

duced by mixing two other colors, so that a violet fluid

may be produced by mixing a red and blue fluid.
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The directions for violet ink previously given have

the adv^antage of yielding very cheap products, but they

do not possess the sad actually violet-blue color of ani-

line violet inks.

Violet aniline color ink.—The process of preparing this

beautifid ink is nearly the same as that given for red

fuchsine ink. Dissolve aniline violet—the so-called

methyl-violet—in alcohol. The alcoholic solution may
then, without previous boiling, be diluted with the

necessary quantity of water ; but in adding the latter

great care has to be observed. If, on adding a further

quantity of water, the fluid becomes cloudy, it is a sign

that aniline violet begins to separate. The addition of

water must then immediately be stopped and some more

alcohol added. In the fluid sufficiently diluted with

water, dissolve as much gum-arabic as required to give

the ink the proper degree of fluidity.

Violet aniline ink, though very beautiful as regards

color and at the same time cheap, has, like all aniline

inks, the disadvantage of not being very durable, and

especially of being readily and completely destroyed by

chemical agents.

For a durable violet ink the following composition

deserves the preference :—

•

Violet indigo ink.—For the preparation of this ink,

indigo-carmine and cochineal-carmine are used. Pre-

pare from indigo-carmine an aqueous solution of such

concentration that it may be used as a blue ink, and

add to it sufficient gum-arabic to give it the proper

fluidity for writing. To this blue ink gradually add a

very concentrated (thickly-fluid) solution of cochineal-

carmine, testing after each addition the appearance of
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the ink in writing. The color of the ink gradually

passes through purple into violet, any desired shade of

which may be produced. A more beautiful, but not so

durable, violet ink is obtained by mixing soluble Berlin

blue with cochineal-carmine.

Violet copying ink.—Dissolve in 800 parts by weight

of M-ater 10 of glycerin, 40 of logwood extract, 5 of ox-

alic acid, and 30 of alum, and add a solution of 5 parts

by weight of bichromate of potassium in 100 of water.

The whole is then boiled in a copper kettle, and after

adding 50 parts by weight of wood-vinegar, the finished

ink is filled in bottles.

IV. Yellow Inks.—There are several ways of pre-

paring yellow ink, the simplest being by dissolving

picric acid in hot water. Picric acid is found in com-

merce in the form of yellow crystals. It has an in-

tensely bitter taste, is but slightly soluble in cold water,

but more freely in boiling water, and is very poisonous.

Yelloiv picric acid ink.—A good formula for preparing

this ink is as follows :

—

Crystallized picric acid 10, gum-arabic 2, water 100.

Heat the picric acid together with the gum and water

(rain-water) to boiling.

Yelloiv gamboge ink.—Gamboge is a gum-resin ob-

tained from Garcinia Hanburii, a medium-sized tree in-

digenous to Siam, Cambodia, and Cochin China. It is

not soluble in water, but forms with it an emulsion.

To prepare the ink proceed as follows :

—

Gamboge 10, gum-arabic 5, alcohol 10, water 30.

Reduce the gamboge to a fine powder, heat it together

with the alcohol, add to the mass, with constant stirring,
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the gum-arabic dissolved in a small quantity of water,

and finally mix the whole with the water.

Imperial yellow ink.—French berries 280, alum 28,

gum 36, water 1000.

Boil the bruised berries with the water for one hour,

add the finely-pulverized alum, and continue boiling for

another hour. Strain the decoction, and while still hot

add the gum.

V. Green Inks.—Green inks, in all possible shades

of color, are obtained by mixing a blue with a yellow

ink. It is best to mix indigo-carmine with picric acid,

or soluble Berlin blue with picric acid, until a sad dark

grass-green is obtained. There are, however, green inks

which are not produced by mixing blue and yellow inks,

a few formulae for their preparation being as follows :

—

Klaproth's green ink.—Crystallized verdigris 4, tar-

tar 2, water 16.

Boil the verdigris and tartar with the water in a glass

vessel or bright copper kettle, until a fluid of an intense

green color is formed. Strain the fluid and fill it in

bottles.

Green chroms ink.—By means of bichromate of potas-

sium a green ink of a beautiful bright color and great

durability may be prepared according to the following

formula :

—

Bichromate of potassium 10, hydrochloric acid 10,

alcohol 10, gum 10, water 30.

Pour the hydrochloric acid over the finely-pulverized

bichromate of potassium in a porcelain or stoneware

vessel, and set aside for one hour. A bright red fluid

is formed, to which add gradually the alcohol, stir-

ring constantly with a glass rod. The fluid becomes
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strongly heated, foams up, and gradually assumes a

dark-green color. If the effect is too lively, add some

water.

If a very capacious vessel is not used, the fluid readily

flows over; it is, therefore, advisable to add the alcohol

in small portions, and to wait until foaming up ceases

before adding the next portion.

Then add to the green fluid pulverized crystallized

soda as long as effervescence takes place, stopping the

further addition of soda when a green precipitate has

been formed.

Allow the fluid to stand in a covered vessel for one

week, then filter it off from the separated mass of salt,

and dilute it with water until it has acquired the desired

color. Finally, dissolve the gum in it.

This green chrome ink penetrates deeply into the

paper, and yields permanent green writing, which is

very difficult to remove from paper.

Stein's green ink.—Mix indigo-carmine 1 oz., gum If
ozs., water 26 ozs., with picric acid 2 drachms, and
boiling water 6 ozs.

Various formuloe for green inks.—I. Kub 3J drachms
of Prussian blue and 3 drachms of gamboge with 2 ozs.

of mucilage, and add J pint of water.

II. A solution of recently-precipitated hydrated oxide

of chromium in liquor of ammonia, diluted with a suffi-

cient quantity of water. This produces a beautiful dark-

green liquid, perfectly anti-corrosive.

III. Dissolve 180 grains of bichromate of potassium

in 1 oz. of water, add while warm i oz. of spirit of wine,

then decompose the mixture with concentrated sulphuric

acid until it assumes a brown color. Evaporate this
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fluid until its quantity is reduced to one-half, dilute it

with 2 ozs. of distilled water, filter it, add ^ oz, of alco-

hol, followed by a few drops of strong sulphuric acid.

It is now allowed to rest, and after a time assumes a

beautiful green color. Add a small quantity of gum-

arabic, and it is ready for use.

XTX.

METALLIC INKS.

For the execution of calligraphic writing, inks are

frequently used which yield characters showing a metal-

lic color and lustre. Such inks may be prepared by two

methods : Either by the use of actual metals, or of cer-

tain coloring matters, to which a metallic lustre is im-

parted by special treatment.

To obtain permanent metallic inks, noble metals

—

gold and silver—have to be used, all other metals, being

in the course of time oxidized, change their color.

Genuine gold and silver inks.—To prepare these inks,

triturate either genuine gold or silver leaf in a porcelain

mortar with some gum and water until reduced to the

finest possible state of division. Then gradually add

water, but not more than required for the production of

a very thickly-fluid ink, otherwise the heavy metallic

powders rapidly fall to the bottom. Before use, the

inks have to be shaken.

For the preparation of gold ink, the use of a saturated

solution of picric acid, instead of water, is recommended.

A much larger quantity of water may then be added, the
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fluid nevertheless yielding writing of a beautiful color

and gold lustre. Considering the costliness of this

ink, the addition of picric acid solution may be highly

recommended.

Liquid gold for vellum.—Grind gold leaf with gum-
water, add a little bichloride of mercury, and bottle.

Copper and bronze inks are obtained in the same
manner as genuine gold and silver inks, by triturating

copper foil or Dutch gold with gum-water until reduced

to the finest possible state of division. On account of

the content of copper in these inks, writing executed with

them becomes dull in the course of time, and finally, if

the paper is exposed to moisture, green.

Imitation gold ink is obtained from gold-bronze. It

is, however, better to triturate mosaic gold (bisulphide

of tin), which occurs in commerce in the form of brilliant

gold-colored scales, with gamboge ink. Though the re-

sulting ink does not possess as fine a lustre as genuine

gold ink, it has the advantage over bronze inks of not

changing its color.

Imitation silver ink is prepared by rubbing tin-foil with

gum-water.

Colored inks with metallic lustre.—With the use of the

previously-mentioned aniline inks, all possible colors

with a metallic lustre may be obtained.

Writing executed with a fluid prepared by triturating

the solution of an aniline color with the necessary quan-

tity of gum for thickening and genuine or imitation

silver powder, possesses the color of the respective ani-

line preparation, but with a metallic lustre.

For yellow, red, and brown, it is best to use gold or

a gold-yellow alloy. By writing with a very-concen-
10
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trated alcoholic solution of fuchsine, dark-red characters

are obtained, which, when viewed from a certain direc-

tion, exhibit the gold-green lustre of crystallized fuchsine.

XX.

SOLID INKS (INDIA OR CHINESE INK).

The Chinese, Japanese, and other nations of Asia use

a peculiar kind of ink, a small quantity of which they

rub with water, and in writing with it use a brush.

This ink is known as India or Chinese ink. It is dis-

tinguished by its durability, permanency of color, and

beautiful lustre, and, on account of these valuable prop-

erties, it is preferred, for instance, by architects and engi-

neers, for the execution of drawings which are to be

durable. While genuine India or Chinese ink possesses

these valuable properties, the color of the majority of

the European product is not pure black, but brownish,

especially when much diluted.

The method of fabrication used by the Chinese in

the manufacture of their ink is not accurately known.

According to the reports of some travelers, the raw mate-

rial—finely-divided carbon—is obtained by burning' cer-

tain plants with a limited access of air, conducting the

smoke through long tubes of paper and collecting the

soot deposited in the portion of the tubes furthest from

the fireplace—hence the finest product, which is used

in the manufacture of ink.

According to other reports, the deposit of soot yielded

by the smoke of oil of sesamum burning in lamps, fur-
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nishes the material for the ink. The precise nature of

the cement or mucilage used by the Chinese for cement-

ing together the finely-divided carbon is not known.

The peculiar odor of the genuine ink is very likely due

to an admixture of musk.

The first requirement for the preparation of India ink

is very finely-divided carbon, which may be produced as

follows :

—

Burn a fuel very rich in carbon, for instance, petro-

leum or purified oil of turpentine, in lamps with but little

draught, which consequently smoke very much. The
smoke is conducted through a slightly ascending zinc

tube of considerable length—100 feet or more.

While the soot deposited nearest to the lamp may
advantageously be used for less fine colors, for instance,

for printing ink, that deposited in the more remote parts

of the tube is, on account of its fine division and purity,

especially suitable for the manufacture of India ink.

But even this soot is not entirely pure, it containing

certain tar-products, which make it appear somewhat

smeary and also cause the brown color.

To purify the soot and entirely free it from these con-

stituents, proceed as follows : Collect the finest portions

of the soot and in a capacious j)orcelain dish stir them
with sufficient nitric acid to form a thick paste. For
stirring, a porcelain or glass spatula is to be used.

Dilute the paste thus formed with rain-water to the

consistency of honey. Then carefully heat the dish

until thick acid vapors of nitric acid are evolved.

By the action of the nitric acid upon the tar-products

adhering to the soot a large portion of them is entirely

destroyed, finely-divided carbon being separated. Now
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dilute the mass with water, and, after allowing to settle,

draw the acid fluid from the black sediment. By again

pouring water upon the latter, the greater portion of ad-

hering acid is removed. Now pour strong caustic soda

lye over the washed carbon and boil for half an hour.

The lye effects the complete destruction of all combina-

tions and by several washings very finely-divided carbon,

which is almost chemically pure, is obtained. Dry this

carbon almost completely in a covered vessel over a fire

and mix it with a perfectly clear solution of gum. Then

inspissate the mass by heating so that a dough is formed,

which becomes hard on cooling.

When a sample taken from the vessel shows this to

be the case, take the mass from the fire and stir into it

a small quantity of musk dissolved in strong spirit of

wine.

To bring the finished mass into the well-known form

in which India ink occurs in commerce, it has to be dried

as slowly and uniformly as possible. For this purpose

place the dish, carefully covered with blotting-paper to

prevent the admission of dust, in a moderately-warm

place until the at first thickly-fluid mass has acquired

the consistency of dough and is full of cracks.

With the assistance of a broad spatula the mass is

then, by kneading and pressing, shaped into a flat disk,

which is allowed to dry still further until square sticks,

which will plainly show the impression of a stamp, can

be moulded from it by pressure.

The moulding of the sticks is efiected in metal moulds

engraved on the inside with Chinese characters, the pic-

ture of a dragon, etc. The mass, rolled into the shape

of a cylinder, is pressed into the mould, and, after closing
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the latter, is exposed to quite a considerable pressure.

The excess of the mass forced out on the edges of the

mould is removed with a sharp knife. The moulded

sticks are detached from the moulds by gently knocking

the latter against a table, and placed upon boards to dry.

Finally, the sticks, if desired, are entirely or only par-

tially coated with gold leaf or silver leaf. Before gild-

ing, the sticks are carefully examined as to whether they

are free from cracks or fissures. If such are found they

are filled up with thick ink-mass and smoothed. The

sticks must be hard, show a pure black, lustrous surface

and appear perfectly homogeneous and fine-grained upon

the fracture.

If close attention is paid to the quality of the mate-

rials used, as well as to the moulding of India ink pre-

pared according to the above-described process, the pro-

duct cannot be recognized, even by experts, as an

imitation of the Chinese article. As regards blackness

and lustre of color it is not inferior, but even superior,

to many of the genuine Chinese products.

In the following, several processes for the manufacture

of a somewhat inferior quality of India ink than the one

above described are given :

—

1. Purify fine lamp-black by washing with caustic

soda, dry and make into a thick paste with a weak solu-

tion of gelatine containing a few drops of musk essence,

and about half as much ambergris. Mould and dry.

Instead of gelatine, the following solution may be used

:

seed lac 1 oz., borax ^ oz., water 1 pint. Boil until

solution is effected and make up with water to f pint.

2. For making a deep-black India ink, which will

also give neutral tints in its half-shades, rub thoroughly
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together 8 parts lamp-black, 64 parts water and 4 parts

finely-pulverized indigo. Boil the mixture until most of

the water has evaporated ; then add 5 parts gum-arabic, 2

parts glue and one part extract of chicory. Boil the

mixture again until it has thickened to a paste, then

shape it in wooden moulds which have been rubbed with

olive or almond oil.

XXI.

LITHOGRAPHIC INKS AND CRAYONS.

Lithographic inks and crayons must contain sub-

stances possessing the property of offering sufficient re-

sistance to the action of acids, and also of taking up

printing ink. Such substances are wax, as well as fat

and resins, Avhen converted into soap.

Lithographic inks.—I. Wax 140, lac 100, mastic 30,

pine resin 10, tallow 70, lamp-black 32.

For the preparation of this ink two copper vessels are

required: a kettle provided with a lid and a pan fur-

nished with a lip. First melt in the pan over a very

moderate fire all the ingredients, with the exception of

the wax, and endeavor to eliect, by constant stirring, as

homogeneous a mixture as possible. Then melt the wax

in the kettle, and when melted continue heating. The

wax soon throws up bubbles ; it is decomposed and can,

after a certain time, be ignited. When this point has

been reached, ignite the wax and pour, with constant

stirring, the mass previously melted together into the

burning wax. When all has been added extinguish the
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flame by placing the lid upon the kettle, and moderate

the fire so that the mass remains in a liquid state. The

homogeneity of the product is promoted by stirring.

The finished mass is poured by means of a small ladle

into metallic moulds, whereby sticks resembling India

ink are obtained. To write with this ink rub it with

warm water, best upon a smooth porcelain plate. The

rubbed ink not consumed in one day must be covered

to prevent it from drying up too rapidly. By rubbing

upon dried ink fresh ink, grains are frequently formed,

which have a disturbing effect when working with the

pen, and still more so when working with the brush.

It has also been recommended to dissolve the ink in

hot water, and preserve the solution in bottles. Although

this saves the labor of frequent rubbing, the latter is to

be preferred, since the ink can thereby be kept more

uniform and fluid.

II. Tallow 4 ozs., wax 4 ozs., soap 4 ozs., shellac 4

ozs., fine Paris black as much as required. This is an

excellent ink for drawing on stone. For transfer paper

the following proportions are better: Tallow 4 ozs., wax

5 ozs., soap 4 ozs., shellac 3 ozs., black about half the

quantity used for stone.

The fire for ink-making should be a clear one, yet not

low, as the operation requires sometime. Put into the

saucepan the tallow and wax, and when melted throw

in the soap, a little at a time. It must be put in in small

pieces, and time be allowed for each piece to part with

its water, which may be known by the cessation of the

ebullition which follows. When the soap is dissolved

in the wax and tallow, the heat must be continued until

the dense light-colored fumes passing off can be ignited
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upon the application of a light. If the flame is two to

three inches high the saucepan may be removed from the

fire, when the burning will probably be continued with-

out further application of heat to the bottom. Stirring

with a rod will facilitate the passing off of the vapor.

It must be burned until the 1 2 ozs. are nearly reduced to

8 ozs. Then put out the flame and add the shellac,

a little at a time, taking care that it does not boil over.

Add the black. Ink that is not sufficiently burnt be-

comes thick and shiny after standing for two or three

hours after mixing with water. Place a grain or so on
a saucer, and drop upon it a little distilled water; watch

it for a few seconds, and notice whether the ink becomes
lighter in color. If it does, it is a sign that the burning

has been insufficient. Heat again and allow the white

fumes to pass off" for a few minutes without catching fire.

Try the ink again. Cast it into sticks for convenient

use.

Considerable diff'erence of opinion appears to exist

about the quantity of black to be used. It is variously

stated at from I to 2V of the whole. It is better to err

on the side of putting too little than too much black,

because the former can be readily remedied. The black

must be ground. If it be ground in turpentine and
cautiously added to the ink, the heat will vaporize the

turpentine. If it is added in dry powder there will be

considerable difficulty in diff"using it through the mass.

French lithographic ink.—Shellac 15, mastic 3, potash

3, hard tallow soap 3, lamp-black 1.

Melt the soap with the shellac and mastic ; then add
the potash and lamp-black, and keep the mass in a fluid

state, stirring constantly. When convinced by testing a
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sample that the mass is thoroughly homogeneous, cast it

into sticks for use.

Vienna lithographic ink.—Wax 18, soap 18, shellac 14,

pine resin 6, tallow 10, caoutchouc 2, oil of turpentine

5, lamp-black 6.

Mix the wax, soap, shellac, resin, and tallow, and

heat the mass until it commences to throw up bubbles

;

then stir in the solution of the caoutchouc in the oil of

turpentine and the lamp-black.

The mass is melted and stirred until the odor of oil

of turpentine has almost disappeared, and is then cast

into sticks.

Munich lithographic ink.—Wax 20, tallow 10, shellac

20, soap 20, soda 30, lamp-black 10.

Bring the constituents into a pot or a saucepan, molt

and strongly heat them with constant stirring.

English lithographic ink.—Wax 6, tallow 6, hard tal-

low soap 6, shellac 12, mastic 8, Venice turpentine 1,

lamp-black 11.

Reduce the mastic and shellac to fine powders, and

gradually introduce them into the heated turpentine,

then add the tallow, wax, and soap in the order named,

and finally intimately combine the lamp-black with the

mass by rubbing. When the mass has become some-

what more viscous by cooling, pour it into moulds or on

a slab, and when cold cut it into square pieces.

Lithographic chalk.—Lithographic chalk is used for

drawing upon the stone. It must possess sufficient

solidity to bear cutting to a fine point like a good lead-

pencil, and yield a beautiful uniform stroke, even when

only gently pressed upon the stone.
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London lithographic chalk.—Wax 30, tallow 25, soap

20, shellac 15, lamp-black 6.

Melt the substances and strongly heat and ignite the

melted mass, allowing it to burn until it has acquired the

requisite consistency. It requires some skill and experi-

ence to recognize the proper moment, which, however,

can be readily acquired by extinguishing the burning

mass by placing the lid upon the vessel, taking a small

sample, shaping it into a stick and testing it. As long

as the sample will not bear cutting to a fine point, which

in writing or drawing shows a certain degree of elasticity

and yields a beautiful black stroke, the mass has not the

required consistency. It is again ignited and allowed

to burn for a few minutes more. The finished mass is

shaped by rolling upon a marble plate into sticks the

size of a goose-quill, which are cut into suitable lengths.

French lithographic chalk.—Tallow 100, soap 85, shel-

lac 70, mastic 10, lamp-black 10.

Melt the ingredients together, strongly heat the

melted mass, and ignite it, allowing it to burn for

sometime. Extinguish the flame by covering the ves-

sel, and shape the mass, after it has become solid, into

sticks.

Transfer or autog'^aphic inks.—The purpose of these

inks is to transfer writing or drawings executed upon

paper to the stone, so that the latter can, immediately

after etching, be used for printing.

It cannot be denied that the preparation of auto-

graphic inks is connected with certain difficulties, since

a fluid has to be produced that not only possesses the

general properties of an ink, but must also bear copying

after sometime in such a manner that it adheres firmly
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to the stone, and the latter, after etching, furnishes a

serviceable printing-plate.

For the purpose of manifolding in this manner an

ordinary document, it is only necessary to execute the

writing with autographic ink upon ordinary writing

paper, which, however, should not be too rough. The

characters will then be well impressed upon the stone,

though a fine line may here and there appear broken.

For manifolding a calligraphic work, a pen-drawing,

building-plan, etc., it is, however, absolutely necessary

to especially prepare the paper, in order to obtain satis-

factory impressions.

Preparation of the paper for autographic printing.—
By following the directions given below, paper is ob-

tained which, in the lithographic press, renders with

perfect fidelity upon the stone the smallest dot and most

delicate line, so that the plate can immediately be etched

and yield many thousands of perfect impressions.

Treat fine, strong, unsized printing paper with the

following mixture :

—

Gelatine 10, water 100 ; tannin 5, water 100.

Lay the paper flat upon a plate, pour the boiled gela-

tine solution upon it, and allow the excess to drain off

by placing the plate in an oblique position ; then pour

the tannin solution upon the paper, and, after drying

twice or three times, repeat the same operations—first

gelatine solution, and then tannin solution. The paper

is finally dried thoroughly and subjected to strong pres-

sure between glazing rollers.

With the use of paper thus prepared, even the finest

copper or steel engraving may be transferred to the

stone by blacking the engraving with autographic ink.
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taking an impression by means of prepared paper, and

transferring the latter upon the stone.

In transferring drawings executed with autographic

ink upon paper to the lithographic stone, care must be

taken to several times run the stone and paper through

the press with strong pressure, and then carefully draw
otF the paper. Repeated passing through the press is

necessary, because the stone requires a certain time to

take the fat-like ink so firmly that it will not be partially

removed by the subsequent etching with dilute nitric

acid.

Best autographic ink.—Wax 110, tallow 30, soap 110,

shellac 50, mastic 40, pine resin 10, lamp-black 30.

Melt the substances in an iron vessel ; then increase

the temperature until fumes of a disagreeable odor are

evolved, and shape the mass to cylinders, either by
casting in moulds or by rolling upon a stone. For
use, the cylinders are rubbed with water in a smooth
porcelain dish.

This autographic ink is especially suitable for manu-
scripts which are to be lithographically copied. Exe-
cute the writing, in not too small characters, with a

good steel-pen, and copy immediately.

AutograpkiG drawing ink—Basis-mass.—Wax 70, tal-

low 75, soap 60, copal 45, shellac 70, mastic 70, pitch

10, linseed oil 10, pulverized sulphur 10.

First heat the copal with the linseed oil, and heat the

mass until thick vapors of a pungent odor commence to

be evolved ; then introduce the other ingredients—first

the soap, then the tallow and wax, and finally the re-

sins. Now thoroughly heat the mixture and ignite it.

If the flame goes down and threatens to go out, scatter
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some of the sulphur upon the mass and stir. Burning

must be continued until at leaBt three-quarters of the

substances originally used are consumed. The flame is

then extinguished by covering the vessel.

Autographic ink, No. 1.—Basis-mass 12, rain-water

100, indigo-carmine 5.

Boil the basis-mass with water until the fluid is re-

duced to about one-half ; then pour off the clear,

brownish fluid, dissolve in it the indigo-carmine, and

fill the ink in bottles.

A basis-mass burnt for too short a time gives an ink

which dries too much and cannot well be copied ; on

the other hand, a basis-mass burnt too much yields an

ink which writes well, but does not adhere firmly to the

stone. It remains to be remarked that, in transferring

the writing to the stone, the back of the paper must be

thoroughly moistened, the writing being thereby more

readily detached.

Autographic ink, No. 2.—Wax 100, soap 30, tallow

16, shellac 8, black pitch 4, lamp-black 20.

Melt the ingredients and stir until a homogeneous

mass is formed. Then heat very gradually until the

mixture begins to smoke, but prevent burning by plac-

ing the lid upon the vessel as soon as the mass bursts

into flame. Cast the finished ink into sticks, and for use

rub it down with warm water.

Autograjjhic colors according to Andes.—I. Shellac 3,

wax 1, fat 7, mastic 4, soap 3, lamp-black 1.

II. Purified mutton suet 100, yellow wax 125, soap

16, shellac 150, mastic 125, turpentine 16, lamp-black

30.
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III. Soap 100, wax 118, fat 50, mastic 50, lamp-

black 30.

IV. Wax 3, mutton suet 5|, soap 6, shellac 5J, mas-

tic 45, Venice turpentine 1, lamp-black 10.

Copying paper.—This paper, which has obtained an

excellent reputation in Germany, is, according to E. Die-

terich, prepared as follows : The manufacture may be

divided into two parts, viz., the production of the color

and the application of the same to the paper. Dieterich

uses exclusively Paris blue as covering better than any

other mineral color. Ten parts by weight of the same

are coarsely ground and mixed with 20 of ordinary

olive oil, and finally 0.25 of glycerin is added. This

mixture is for a week exposed in a drying chamber to a

temperature of 104° to 122° F., and then ground as

fine as possible in a paint-mill. The glycerin softens

the hard paint, and tends to make it more easily dif-

fusible.

Then melt 0.5 parts by weight of yellow wax with

7.5 parts of ligroine, and add to this 3 parts of the blue

mixture, mixing slowly at a temperature of 86° to 104°

F. The mass is then of the consistency of honey. It

is applied to the paper with a coarse brush and after-

wards evenly divided and polished with a badger's hair

brush. The sheets are then dried on a table heated by

steam. This is done in a few moments, and the paper is

then ready for use. For black paper, aniline black is

used in the same proportion. The operation must be

carried on in a well-ventilated room, protected from fire,

on account of the combustibility and the narcotic effects

of the ligroine. The paper is used by being placed
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between two sheets of paper, the upper one receiving the

^original, the lower one the copy.

Another method of preparing copying sheets is as fol-

lows : Melt ten parts of purified tallow with one of yel-

low wax, and intimately mix the mass with 1 part of

fine Paris blue. With the hot fluid uniformly coat one

side of stout smooth paper. For use place the copying

paper, colored side down, between two sheets of paper.

By writing upon the upper sheet with a dull lead-pencil,

using a certain amount of pressure, the copy of the orig-

inal appears upon the lower sheet in a blue color.

Sv/pplement.

Copying of drawings by the photo-chemical process.—
Certain chemical combinations possess the property of

changing in a peculiar manner by exposure to the light,

the entire process of photography being based upon this.

This changeableness of certain bodies by the action of

light may be utilized for the purpose of directly obtaining

a true impression of a document (written upon one side

of the paper only), or a drawing.

The process is called cyanotype or blue print, and is

executed as follows : In a dark room saturate paper

with a solution of 10 parts of ferric chloride and 5 of

tartaric acid in 100 of water, and dry. Or, saturate the

paper with a solution of 10 parts of ammonia-citrate of

iron and 10 of red prussiate of potash in 60 of water.

The paper is placed underneath the drawing to be

copied and exposed to the sun for one hour. A solution

of ten parts of yellow prussiate of potash in 100 of

water is then poured over it, and after washing and dry-
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ing the paper the drawing appears white upon a blue

ground.

Method of copying India ink drawings, copperplates

and wood-cuts.—Dissolve oxalic acid in cold water, heat

the solution to boiling and saturate it with molybdic acid.

When cold, fill the fluid in black glass bottles for use.

For the purpose of copying a wood-cut or copperplate

—

also a photograph on paper—saturate paper with the

above-mentioned solution in the dark, place the picture to

be copied, picture side up, upon the paper and expose

both under glass (in a photograph copying frame) to the

direct rays of the sun. The copy appears white upon a

dark-blue ground.

If the paper of the copperplate, etc., is very thick, it

is rendered transparent by slightly rubbing the back

with petroleum.

XXII

PRINTING INK.

Printing ink is a very different composition from

that used for writing. It is a soft, glossy compound,

having a certain amount of adhesiveness, and becoming,

by exposure in thin layers, perfectly hard and firm.

Besides these properties, which always belong to it, it

possesses other and varying attributes, according to the

numerous purposes to which it is applied. Its prepara-

tion demands careful manipulation, for the presence of

the smallest body in it, even if it is only a minute lump

of lamp-black, is sufficient to cause a stain in printing.
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One of the most valuable properties which printing ink

should possess is durability, or the capacity to resist

saccessfully the obliterating influence of time, and it

should, at the same time, have brightness and depth

of color. Further, printing ink should possess tlie pro-

perty of remaining unchanged for a considerable time

when exposed to the air—but must also become com-

pletely dry in a short time after it is imprinted upon

paper. Finally, it must be of a consistency sufficient to

prevent its penetrating so deep into the paper as to blur

the appearance of printing on the other side. It ought

not to alfect the soft, elastic rollers which are employed

to convey it to the type, and which, unless the ink be a

perfectly innocuous preparation, are liable to considerable

injury.

Printing ink should, moreover, have an oleaginous

character ; it ought to be very glossy and perfectly free

from any granular appearance. If, on the extraction of

a small portion from a mass, it leaves but a short thread

suspended, it is considered good, but the best test of its

consistency is the adhesion it shows upon pressing the

finger against a quantity of it.

The ingredients of ordinary printing ink are burnt

linseed oil, resin, and occasionally soap, with various

coloring matters.

The linseed oil should be of the best quality, as an

inferior article gives a bad smell and rusty shade of

color. The oil is purified by digesting it in partially

diluted sulphuric acid for some hours, at a temperature

of about 212° F., allowing the impurities to subside,

and then washing away the acid witli repeated additions

of hot water. The oil, if treated in the proper manner,

11
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should then be of a pale-lemon color and entirely free

from smell. It now dries much more rapidly than

before, and must be protected from the air.

The purified oil is then partially resinified by heat.

Specially constructed vessels must be used for this pur-

pose, as the volume of the oil increases in an extraordi-

nary degree in consequence of the many bubbles which

Fig. 3.

are formed. The most suitable apparatus used for this

purpose is represented in Fig. 3. It consists of a cylin-

der of sheet iron, C. A rim, R, bent upwards like a

shell, is placed about half-way up on the sides of the
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cylinder. The top of the cylinder is surrounded by a

strong iron ring, on which are fastened the chains, K, of

a tackle which enables the attendants to lift the cylinder

quickly from the fireplace. A helmet or cover of sheet-

iron, D, fitting as air-tight as possible, completes the

apparatus, which should be erected in a fire-proof room.

A flue connected with a well-drawing chimney is placed

in the roof of the building to carry off the injurious

vapors arising from the boiling linseed oil. The work-

man should be provided with a stool high enough to

enable him conveniently to take samples out of the

cylinder. The chains of the tackle are fastened to a

movable crane, so that, at the word of command, an

assistant can lift the cylinder immediately from the fire

and move it aside. The cylinder is filled only half full

with oil, a strong fire being kept under it at the com-

mencement of the work. The oil will soon commence

to bubble, making a crackling noise. This is caused by

the escape of water vapors, which are developed from

the oil and originate from water mechanically mixed

with it. It ceases in a short time, and as the tempera-

ture rises the oil, having now become entirely black,

swims quietly and uniformly in the cylinder.

From this moment on the oil rises constantly in the

cylinder and throws out small bubbles wherever it comes

in contact with the walls of the cylinder. As soon as

vapors of a pungent odor commence to rise from the

oil, the attendant must observe the strictest vigilance.

The moment the entire mass of the oil commences to

bubble up, and vapors are also evolved from the interior,

the fire must be quickly moderated, or the fluid will

surely boil over, be the vessel never so capacious. If
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the oil should continue rising, notwithstanding the fire

having been moderated, the cylinder must at once be

lifted from the hearth and only replaced when the oil

has subsided.

The best plan is to keep the oil at such a temperature

that the developed vapors ignite on coming in contact with

a lighted candle, but will go out when the flame is re-

moved, or can be at least easily extinguished by placing

the cover upon the cylinder. The firing is then regu-

lated in such a manner that the vapors will be developed

quietly and uniformily without a further rising of the

contents, and the condition of the oil is tested by the

" thread-test."

To make this test, a small quantity of the oil is taken

from the cylinder with a wooden spatula. This is cooled

off by swinging it to and fro, and a drop of it is then

squeezed between the fingers and drawn out. In doing

this a viscid thread, 1| to 2 inches long, before breaking,

should be formed from one finger to the other. If the

thread breaks before reaching that length, the boiling

must be continued. If the sample is of the requisite

quality, the cylinder is at once lifted from the fire and

the oil allowed to cool off ; or it is subjected to what is

technically called " burning." This consists in igniting

the vapors and allowing the oil to burn for about five

minutes, when the fire is extinguished by placing the

cover upon the cylinder.

Burning the oil makes it very dark. This is, of course,

of no consequence when it is to be used for black print-

ing ink, but it is best to omit the burning if the oil is to

be used for colored inks ; in fact, for delicate shades of

color, burned oil cannot be used.
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By the ebullition and ignition just noticed, the original

character of the oil is totally altered. It is at first tur-

bid, but clarifies when allowed to repose ; it is now viscid

and more or less adhesive ; it penetrates paper with diffi-

culty ; it dries much faster than when unburnt ; and it

has now a pyrogenous and not unpleasant odor, which

soon passes off from a thin layer exposed to the air.

Other drying oils besides linseed are occasionally used
;

for instance, hemp oil, being much cheaper, is sometimes

substituted for linseed oil. It produces a tolerably good

ink, but the disagreeable odor of the oil adheres to it,

and for this reason printing ink prepared with this oil

should never be used for fine colors.

The consistency of a printing ink depends upon the

purpose for which it is to be used ; the more elegant

the printing is to be, the more the oil must be boiled

down, and the greater will be the expense of producing

the ink. For newspapers and, generally speaking, for

matter which must be printed quickly, a more fluid ink

is used than for printing books. The thickest ink is

used for copperplate and lithographic printing.

Kesin is an article of considerable importance in the

manufacture of printing ink, since, when dissolved in

the oil—after the latter has undergone ebullition and

inflammation—it communicates body to the fluid, and

the compound bears a great resemblance to Canada bal-

sam. For ordinary inks, the quality of the common

black resin is sufficiently good, but the light-colored

American resin is more suitable for colored inks. The

resin should be refined by melting and filtering to pre-

vent pebbles or plant-parts, frequently mixed with it,

from getting into the ink. For 120 parts of linseed oil
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40 to 50 of resin and 12 to 14 of soap are used. The
purpose of adding soap is to facilitate the cleansing of
the forms, which then can be accomplished by washing
them with a brush. The soap to be used should be
entirely dry. Yellow rosin-soap answers for ordinary
printing ink, but white tallow-soap must be used for

fine colors. Too much soap is apt to render the im-
pression irregular and to prevent the ink from drying
quickly. The proper proportion is when the ink works
clean without clogging the surface of the types.

The coloring matters of printing ink demand great
attention, as much of the beauty of the typography
depends upon them.

The universal ingredient for black is lamp-black.
There are large buildings appropriated to the sole pur-
pose of burning oil, naphtha, spirit, etc., to produce
this black, which is collected from the sides and
ceilings of the chambers. Ivory-black is too heavy
to be used alone as a pigment for printing ink; but
it may be added, with advantage, by grinding a
little of it upon a muller with the lamp-black, for cer-
tain purposes, for instance, if an engraving oji wood is

required to be printed so as to produce the best possible
effect.

Indigo gives a deep but dull blue; it is cold, but per-
manent. Prussian blue needs much grinding and extra
soap. It affords a deep, bright color, and is useful for

making greens. Antwerp blue is easily ground to the
proper degree of fineness, makes a good ink and works
clean and well ; its tint is bright and light, with a slight

green tendency.

Various shades of green may be produced by suitable
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admixture of blues and yellows. Prussian blue and

cliromate of lead make a good, rich green
;
indigo and

the same yellow, a deeper, duller color
;
Antwerp blue,

and the same yellow, a brilliant rich green. The chro-

mate must be quite pure to insure good colors.

For red, carmine may be readily ground into a fine

ink of brilliant color by admixture with black ink var-

nish made with balsam of copaiba. It is expensive, but

valuable for special purposes. Crimson lake is readily

reduced by the muller. It works clean and does not

require more soap than is contained in the varnish, but

does not possess much depth. A deeper tone than can

be obtained from commercial lake may be obtained in

the following manner : Boil 1 oz. of the best powdered

cochineal in 1 quart of water till the coloring matter is

extracted. Let the cochineal subside and pour the liquid

into another vessel. When cold, gradually add some

chlorate of tin, with constant stirring, till the superna-

tant liquid on standing becomes nearly colorless ; then

add a little powdered alum. Assist the solution by

stirrine- and allow to subside. Pour oif the excess of

liquid, wash the colored residue with three or four

waters to remove the acid, and dry carefully and slowly.

The addition of cream of tartar during the process will

give a purple tint.

Vermilion may be used for red ink where neatness is

required, as for the title-lines of books. The quantity

of it employed varies much and necessitates care in its

proportions. It requires much soap to make it work

clean. For cheap work, such as posting bills, red lead

may be used. It requires additional soap to make it

work clean, and its color soon changes to black.
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An excellent permanent red of rich tone may be pro-

duced from Indian red. Venetian red is easily ground
into a smooth ink and requires but little more soap than
the varnish usually contains. It is, however, not very

intense.

The highest yellow is obtained from chromate of lead,

which is readily ground into a fine ink, works freely and
well and requires but little soap beyond what the var-

nish contains. Yellow ochre is easily ground into a fine

ink. It gives a useful color, dull, but permanent.

All coloring matters nnist be rubbed very fine and
mixed with the varnish in the most careful manner, so

as to obtain an absolutely uniform color.

In the manufacture of printing inks, the resin is dis-

solved in the burnt oil, in cast-iron pots or boilers, and
the varnish thus prepared is introduced into what is

termed the mixing vessel, which is cylindrical, and in the

centre of which bars or rods of iron, attached to a per-

pendicular shaft, revolve in a horizontal position. The
black or other coloring matter is then added to the hot

varnish, and the whole, when thoroughly mixed, is drawn
oflP through an opening in the base of the vessel. The
jpulp is next very carefully ground by being passed be-

tween hard stones of a very fine texture, driven by
heavy machinery, the motive power being steam. Some-
times a second grinding is requisite, but this may gen-

erally be avoided by taking care that the varnish of
resin and oil is free from gritty particles and that the

black or other coloring matters are in an impalpable state.

The proportions and conditions of the various ingre-

dients vary considerably, and great experience is required

before an ink can be prepared to suit any one purpose.
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The oil may have to be rendered more viscid by burning

in some cases than in others ; sometimes the quantity or

kind of resin requires to be varied, or perhaps different

proportions of color are requisite. As previously men-
tioned, newspapers printed by steam-power require an

ink of less substance than that employed for book-work,

which must be tolerably stiff. For wood-cuts, the ink

must not only be stiff, but very fine. The qualities of

the material to which the ink is applied furnish an ad-

ditional guide in this matter; thin paper must have a

soft ink, which works clearly and is not too adhesive.

A fine stout paper, on the other hand, will bear a stiflFer

and more glutinous ink; and as resin supplies these

properties, so does it in a great measure communicate

brilliancy, and the most perfect and splendid eflects are

by these means produced.

Copperplate printing inks.—Boil 1 pint of linseed oil

in a dry iron saucepan until it will readily ignite by
applying lighted paper. Let it burn ten minutes, and

then extinguish the flame by putting the lid on the pan.

Now add nearly ^ oz. of litharge and stir well. When
cool, ready for use, mix a little of this oil with lamp-

black, forming a thick paste, and grind it very fine with

a muller. The grinding is most important.

Black.—Frankfort black, finely ground with linseed

oil, or, for very fine work, fat oil.

Bed.—Mineral orange-red 5 ozs., Chinese red 2 ozs.

Blue.—Celestial blue 2 ozs., marine blue 3 ozs.

Green.—Mineral green 2 ozs., chrome-green 3 ozs.

Broivn.—Burnt umber 2 ozs., rose-pink 1 oz.

Lilac.—Prussian blue 1 oz., Chinese red 2 ozs.

Fink.—Mineral pink 2 ozs., satin-white 1 oz.
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Orange.—Orange-red 2 ozs., flake-white 1 oz. The

above to be ground and mixed with Canada balsam. Or,

Red, vermilion; Yellow, King's yellow; Blue, smalt;

Green, King's yellow-green
;

Brown, burnt umber

;

Darh Brown, burnt umber and Frankfort black
;
Puee,

Frankfort black and vermilion
;

Broivn, Frankfort

black and drop lake. These to be ground and mixed

with nut- or linseed oil.

Gold.—Gold-bronze mixed with dark oak and ma-

hogany varnish.

Silver, copper, ruby.—The same as for gold, merely

substituting the different bronzes. Cards printed in

gold, silver, or colors, should, when dry, be placed on

a very smooth copper- or steelplate not engraved, and

passed through a copperplate press with ratlier a tight

pressure. This would also improve the appearance of

cards printed in like manner with letter-press.

XXIII.

INK PENCILS OR ANILINE PENCILS.

The materials used for the manufacture of these pen-

cils are aniline, graphite, and kaolin in different propor-

tions. The pencils may be used in copying, marking

in permanent color, and in reproducing writing and de-

signs. In copying, a thin sheet of moistened paper is

laid over the letter, design, or document, and the lines

are traced with the pencil. The action of the water on

the aniline gives a deep, fast tracing, resembling ink in

color. On ordinary dry paper they give a mark which
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cannot be removed by India rubber. Moistened sheets

of paper laid over the writing will, under a slight pres-

sure, transfer good impressions that do not blur.

The principal conditions for obtaining a useful mass
are to have the materials in the finest possible state of
division, and to expose the mass to a high pressure in

order to make it dense before forming it into slender
sticks used in filling the pencils.

The aniline colors most suitable for the preparation
of these pencils are fuchsine for red, water-soluble blue
or methyl-violet for blue and violet, and nigrosine for

black.

Faher's aniline pencils.—No. I. Aniline 50, graphite

37.5, kaolin 12.5.

No. 2. Aniline 46, graphite 34, kaolin 24.

No. 3. Aniline 30, graphite 30, kaolin 40.

No. 4. Aniline 25, graphite 24, kaolin 50.

The mass is intimately mixed, made into a paste with
cold water, and pressed through a screen, which divides
it into slender sticks used in filling the pencils. When
dry, the sticks are fitted to the wooden parts and glued
together in the usual way. No. 1, of the above formulge,

gives very soft, and No. 4, very hard pencils.

New pencil as a substitute for ink.—The writing yielded
by this pencil is capable of being reproduced by the
copying machine. It is very black and does not fade
on exposure to the light. The mass for these pencils is

prepared as follows: Eepeatedly boil 10 parts of best

logwood in 100 of water, straining each time. The
liquid is then evaporated until it amounts to 100 parts,

and is then allowed to boil in a pan of stoneware or

enamel; To the boiling liquid nitrate of oxide of
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chrome is added in small quantities until the bronze-

colored precipitate, formed at first, is redissolved with a

deep-blue coloration. This solution is then evaporated

in a water-bath to a syrupy consistency, with which is

mixed well-kneaded clay in the proportion of 1 part of

clay to 3J of extract. A little gum tragacanth is also

added to obtain a proper consistency.

It is absolutely necessary to use the salt of chrome in

the right proportion. An excess of this salt gives a dis-

agreeable appearance to the writing, while if too little is

used the black matter is not sufficiently soluble.

The other salts of chrome cannot be used in this pre-

paration, as they would crystallize, and the writing

would scale off as it dried.

The nitrate of oxide of chrome is prepared by pre-

cipitating a hot solution of chrome alum with a suitable

quantity of carbonate of soda. The precipitate is

washed till the filtrate is free from acid. The pre-

cipitate thus obtained is dissolved in pure nitric acid

so as to leave a little still undissolved ; hence the solu-

tion contains no free acid, which would give the ink a

dirty-red color. Oxalic acid and caustic alkalies do not

attack the writing. Dilute nitric acid reddens, but does

not obliterate the characters.

Pencils for marking linen.—Mix 4 parts powdered

pyrolusite with 16 parts of thoroughly-dried alumina.

Add to this a solution of 6 parts of nitrate of silver in

10 of distilled water. Rub and knead the mass thor-

oughly. Pencils are formed from this and dried. Used

for marking linen.

Pencils for writing on glass, porcelain, and metal—
These pencils are prepared by mixing the colors with
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the fats in warm vessels, and grinding them to an

impalpable powder. They are then allowed to cool

until they have acquired the proper consistency for

being transferred to hydraulic presses, in which the

mass is treated and shaped similarly as the graphite

in the presses for ordinary pencils.

The following formulae for the composition of such

pencils are those used at the factory of A. W. Faber,

of Stein, near Niirnberg, Germany :

—

I. JBlaok.—Lamp-black 10, wax 40, tallow 10.

11. White.—Z'mc-wh\te 40, wax 20, tallow 10.

III. Pale blue.—Prussian blue 10, wax 20, tallow 10.

IV. Bark blue.—Prussian blue 15, gum-arabic 5, tal-

low 10.

V. i?ed.—Cinnabar 20, wax 60, tallow 20.

VI. Fe^W—Chrome-yellow 10, wax 20, tallow 10.

Pencils for writing upon glass.—I. Water 2, minium
1, tallow I to J.

Melt the ingredients together, stir thoroughly, and
cast the mass into sticks. An addition of more tallow

makes the mass less hard.

II. Tallow 5, wax 10, tallow-soap 10, minium 10.

Melt together the tallow, wax, and soap, and stir into

the melted mass the minium ; continue the stirring as

long as permitted by the consistency of the mass. Shape
the mass, before it entirely hardens, into sticks the thick-

ness of a thin lead-pencil. Before use it is recommended
to lay the sticks in a moderately warm place, since they

become quite brittle and break readily, especially after

lying for sometime.
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XXIV.

MARKING INKS.

The fluids known under this name are used for

writing upon tissues. They must, of course, be en-

tirely indifferent towards water, and writing executed

with them must appear unchanged, even after the tissue

has for weeks lain in water.

However, besides water, marking inks must also be

capable of resisting the frequently very energetic action

of chemicals used in washing, bleaching, and finishing

tissues, and some of them must be so durable that, after

marking and dyeing the tissue, the marking should re-

main plainly visible, even if the coloring matter on the

place where it has been executed is intentionally de-

stroyed.

There are, comparatively, few substances which fulfil

all the demands of a marking ink
;
only writing exe-

cuted with ink consisting chiefly of carbon is absolutely

indelible.

Solutions of the noble metals, gold, silver, platinum,

and of iridium—which is allied to platinum—possess

the property of decomposing when in contact with or-

ganic substances, so that the metal is separated in a state

of very fine division, whereby the writing comes out very

plainly.

The combinations of silver are already decomposed

by the mere action of light, whereby they become black

in consequence of the separation of very finely-divided
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silver. This, as well as the fact that silver is the least

expensive amongst the noble metals, makes it the most
suitable material for marking inks.

There are, however, also organic coloring matters

which can be brought into such a form that they are

absorbed by the tissue and form with it insoluble com-
binations

;
indigo-white being, for instance, such a com-

bination, which can scarcely be removed from tissues

prepared from animal fibres (sheep-wool and silk).

Writing executed with a metallic salt can, with com-
parative ease, be removed from a tissue without leaving

a trace behind. Silver is dissolved by potassium-cyanide

solution, and gold and platinum by chlorine-water ; but

writing executed with indigo-white, with an addition of

carbon, is almost indestructible, because even after accom-
plishing the destruction of the indigo-white, tlie carbon

adheres so firmly to the fiber that it cannot be removed
by any agent.

Metallic Marking Inks.—A. Silver marling ink.

—There are many directions for the preparation of mark-
ing ink, the basis of which consists of silver, and the

most approved of them will be given in the following :

—

The nitrate of silver is exclusively used for the prepa-

ration of these inks. This preparation, also known in

commerce under the name of lunar caustic, being gene-

rally sold at a high price, it is advisable for the manu-
facturer who uses large quantities of it to prepare it

himself, which is readily effected according to one of the

directions given below.

Preparation of nitrate of silver.—The nitrate of silver

to be used for marking ink should be absolutely free
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from copper. A perfectly pure preparation is obtained

as follows :

—

Bring the silver to be dissolved into a glass vessel and

pour pure nitric acid over it. The silver is energetically

attacked by the acid and rapidly dissolved, whereby red-

brown fumes of a pungent odor are evolved. According

to whether the silver used contained more or less copper,

a solution of a more or less blue color is obtained (the

silver salt is colorless, but the nitrate of copper blue).

To the solution of the silver in nitric acid, now add

hydrochloric acid as long as a white, caseous precipitate

of chloride of silver is formed. The supernatant fluid

(in which hydrochloric acid should no longer produce

turbidity) is poured off, and the precipitate washed upon

a paper filter with pure rain-water until a small quantity

of the filtered fluid gives not a trace of a blue coloration

with ammonia, which indicates the absence of copper.

Now bring the washed precipitate of chloride of silver

into a glass vessel, pour a small quantity of water and

hydrochloric acid over it, and put pieces of zinc in the

vessel. The chloride of silver soon changes its color,

which passes into a peculiar metallic gray, metallic sil-

ver being separated from the chloride of silver. After a

few days, filter the mass, wash the pure silver remaining

upon the filter with rain-water as long as the filtrate

shows a white turbidity with ammonia, and then dis-

solve thepwre silver powder in nitric acid, which must

be free from any admixture of hydrochloric acid, other-

wise flakes of chloride of silver would again be formed

in the solution.

The solution is carefully heated in porcelain capsule
;

but heating, which is best done over an alcohol or gas
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flame, must not be carried to the boiling point, otherwise

loss by squirting might be incurred.

When the solution has been entirely evaporated, a

white crystalline mass remains behind. The fire is

then increased, and the crystalline mass fused, after

which it is allowed to congeal.

By operating in the above-described manner, the

nitrate of silver is obtained in the form of a colorless

crystalline mass, which gradually blackens when exposed

to light, and when dissolved in water leaves no residue.

It must be kept in a dark place.

From the metal alloyed with copper, pure nitrate of

silver may be prepared as follows : The alloy is dissolved

in nitric acid, the solution evaporated to dryness, and the

mixed nitrate cautiously heated to fusion. A small por-

tion of the melted mass is from time to time removed

for examination ; it is dissolved in water, filtered, and

ammonia added to it in excess. While any copper salt

remains undecomposed, the liquid will be blue, but when

that no longer happens, the nitrate may be allowed to

cool, dissolved in water, and filtered from the black

oxide of copper.

It is always necessary to fuse the nitrate of silver

obtained by either method, since, to the mass obtained

by evaporation only, sufficient nitric acid adheres to de-

stroy the tissue marked with such a solution.

Preparation of the tissue for marking ink.—Tissues

may be directly marked with a solution of nitrate of

silver in rain-water, but the characters thus obtained

run as if written upon blotting-paper, and besides do

not very tenaciously adhere to the fibre of the tissue.

By previously coating the portion of the tissue

—

12
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whether linen, cotton, silk, or wool—which is to be

marked with a size, the finest writing or drawings can

be execnted without danger of running.

To prepare the tissue for the reception of writing use:

Crystallized soda 1, gum-arabic 1, water 10.

Dissolve, with the assistance of heat, the gum-arabic

and the soda in the water, filter the solution and keep it

in bottles. For use pour a sufficient quantity of it in a

vessel, dip the place of the tissue to be marked in it, and,

after allowing the fluid to drain off, dry the tissue.

When perfectly dry, smooth it by running a hot flat-

iron over it.

The solutions of nitrate of silver and other silver salts

in water being colorless, they are colored for the purpose

of using them as inks, and of recognizing what has been

written with them, w^ith an indifferent coloring matter,

which exerts no influence upon the silver salt itself.

Silver marking ink.—Nitrate of silver 2, water 20,

gum-arabic 2, lamp-black 1.

Dissolve the gum-arabic by itself in 10 parts of the

water, and carefully rub the solution with the lamp-

black. Then dissolve the nitrate of silver in the re-

maining 10 parts of water, and intimately mix both

solutions by shaking.

The only purpose of the addition of lamp-black being

to render the writing immediately visible, any other

substance may be substituted for it, very finely-pulver-

ized indigo or a solution of sap-green being very suit-

able for the purpose.

After marking with the ink, place the tissue in a light

place, best where it is exposed to the direct rays of the

sun. The nitrate of silver is thereby decomposed, very
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finely-divided silver, which produces the black color,

being separated. The nitric acid, which is at the same

time liberated, is neutralized by the soda contained in

the preparation ; if the latter were not present, the tis-

sue, especially if very fine, might be eaten through.

After a few days, when the writing has become as

dark as possible, wash the marked place with clean

warm rain-water. The tissue may then be washed in

strong lye without injury to the writing.

It may here be remarked that for writing with

metallic inks steel-pens should not be used, the steel

acting upon the silver or gold solution so that metal is

separated on the pen and iron dissolved instead. The

writing thereby acquires not only a paler color, but

frequently a rust-colored rim, which is caused by the

dissolved ferric oxide. Horn- or quill-pens should be

employed, and thoroughly washed with rain-water after

use.

Ammoniacal silver inks.—By adding aqua aramonise

to a solution of nitrate of silver in water, a precipitate

of hydroxide of silver is formed, which, by the addition

of more aqua amnionise, is redissolved, and then forms

a solution of ammonio-nitrate of silver. The ammonio-

nitrate of silver has the advantage of yielding an ink

which remains clear and deposits no sediment, as is the

case with ink containing simply nitrate of silver.

Normal ammoniacal silver ink.—Nitrate of silver 6,

gum-arabic 6, soda 8, rain-water 15, aqua ammonife 12.

Dissolve the nitrate of silver in a flask in the water,

add the ammonia to the solution, and finally the gum

and the soda. Then place the flask in a pot filled with

water, and heat until the fluid has acquired such a dark-
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brown color that writing executed with it is immediately

visible.

During heating close the flask loosely, so that the

excess of ammonia can escape. Heating, how^ever, must
not be carried too far, otherwise too much ammonia
volatilizes, so that the total quantity of silver does not

remain in solution, and a precipitate is formed. For
the same reason the bottles containing the finished ink

must be well closed and kept, like every other silver or

metallic ink, in a dark room.

Ink, prepared according to the above direcstions, is

especially suitable for writing and drawing with the

pen; should it be too thinly-fluid, add some gum-arabic

solution.

Silver stamping ink.—Nitrate of silver 10, aqua ara-

moni£e 20, soda 20, gum-arabic 25, water 80.

Dissolve the nitrate of silver in the aqua ammonias,

and the soda and gum-arabic in the water. Mix the

two solutions, and heat until the at first turbid fluid has

acquired a beautiful brown color, and has become per-

fectly clear.

For writing with the pen, the ink may immediately

be used after it becomes brown; but for stamping it

is recommended to somewhat decrease the quantity of

w^ater, whereby a more concentrated fluid is obtained,

which yields beautiful, sharp impressions.

For hotels, bath-houses, hospitals, and all places re-

quiring large quantities of linen, there is no better

marking ink than the above, since a sharp and durable

impression, of even quite small characters, is obtained

by one pressure of the stamp.
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Absolutely indelible ink.—The following, according to

the Pharmaeeutische Zeitung, is the formula for the in-

delible marking ink used in the German marine and

naval service :

—

Nitrate of silver 125, liquor ammonise 250, soda (com-

mercial) 175, mucilage of acacia 375, boiling water 125.

Dissolve the nitrate of silver in the ammonia in one

vessel, and in another dissolve the soda in the boiling

water, and mix the solutions. Finally, add the mucil-

age, and place the mixture in the sun until it turns

brown.

Cheap silver ink.—The silver inks given above are

quite expensive, since a strongly-concentrated solution

of nitrate of silver has to be used to obtain deep-black

writing. . The same object may, however, be attained

without the use of much silver, by employing copper

salts in connection with nitrate of silver.

By compounding a copper salt with ammonia, a pale-

blue precipitate of cupric hydrate is at first formed,

which, with an excess of ammonia, is, however, redis-

solved to ammonio-cupric oxide, possessing a beautiful

azure color. By heating writing executed with such

ink—for instance, by placing upon it a hot flat-iron

—

the cupric oxide, which represents a deep-black powder,

is separated.

Hence, by preparing inks containing mixtures of am-

mouio-nitrate of silver and ammonio-cupric oxide, the

product will yield beautiful black and durable writing.

Nitrate of silver 15, cupric sulphate (blue vitriol) 35,

ammonia 50, gum-arabic 20, soda 20, rain-water 80.

Dissolve the nitrate of silver and the cupric sulphate

in 40 parts of water, and add to the solution the ammo-
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nia, whereby a beautiful dark-blue clear solution is

formed. If the solution should not be entirely clear,

add more ammonia.

Dissolve, with the assistance of heat, the gum-arabic

and soda in the remaining 40 parts of water, and com-

bine both solutions. On account of the dark-blue color

of this ink, the addition of a special coloring matter is

not required.

This ink is excellent for linen and white tissues of

silk and wool ; for thin cotton tissues, etc., the quantity

of gum-arabic has to be somewhat increased.

Silver drawing inks.—For the execution of entire

drawings upon tissues with silver inks, it is best to

use special compositions; and a few formulas for pre-

paring such inks, which may also be used for stamping,

are here given :

—

Nitrate of silver 20, soda 30, water 100, tartaric acid

7, litmus 5, gum-arabic 40.

This ink is produced by first preparing ammonio-

tartrate of silver. For this purpose, first dissolve the

nitrate of silver in 40 parts of water and the soda in 60

parts of water. Then add soda solution to the silver

solution as long as a precipitate of carbonate of silver

is formed. This white precipitate is filtered off, thor-

oughly washed with rain-water, and triturated with the

tartaric acid in a mortar, a small quantity of water being

added. The mass thereby effervesces, on account of the

carbonic acid being expelled by the tartaric acid.

To dissolve the tartrate of silver formed, carefully add

ammonia, then the aqueous extract of litmus, wliich

gives to the ink a blue color, and, after stirring thor-
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oughly, the gum-arabic solution; then dikite as much

as necessary.

Red silver drawing m^.—Nitrate of silver 12, tartaric

acid 15, gum-arabic 10, carmine \, water 20.

Triturate the nitrate of silver, which should be entirely

dry, with the tartaric acid, and pour the ammonia over

the powder, stirring frequently. No more ammonia tlian

required for solution should be used. The clear sohi-

tion is mixed with the gum-arabic solution, and suitably

diluted with water.

Kindfs green silver ink—Nitrate of silver 1 1 , ammonia

22, soda 22, water 12, gum-arabic 50, sap-green 2.

According to Kindt's directions, the ink is prepared

by dissolving the nitrate of silver in the ammonia, com-

bining the solution with the soda solution, prepared by

boiling, and finally adding the gum and sap-green.

However, according to experiments made, the follow-

ing method is to be preferred :

—

Dissolve the nitrate of silver in the ammonia, shake

the solution with the soda, and add the gum-arabic solu-

tion and the sap-green.

This ink becomes black only very gradually if exposed

to the light. The change into black may, however, be

accelerated by passing a hot flat-iron over the dry writing.

Chloride of silver ink—A. Nitrate of silver 1, water

10, gum-arabic 2, indigo-carmine

B. Common salt 2, gum-arabic 5, water 10.

Prepare the two fluids, A and B, the latter (B) serving

for the jjreparation of the tissue, and the former (A) for

writing. When the latter is dry, expose it to the sun,

whereby in a short time it acquires an intensely-black
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color, the chloride of silver formed rapidly turning black

when exposed to the light.

B. Gold Inks.—Gold when brought in contact with

organic substances very readily separates in a metallic

state from all its combinations, and can be advantage-

ously used for writing upon tissues. The high price of
gold is, however, an obstacle to the general use of these

otherwise excellent inks, which yield writing very diffi-

cult to remove.

Blach gold ink—Reade has recommended a process

for the preparation of this ink, but one of the most
necessary ingredients—the iodide of ammonium—has to

be prepared in such a manner that a considerable quan-
tity of nitrogen iodide, which, when dry, explodes with
the slighest touch, is readily formed.

The iodide of ammonium required for the preparation

of this ink may, however, be prepared in a manner which
entirely excludes the formation of nitrogen iodide, and
is therefore devoid of danger.

Ammonia is first introduced into sulphuretted hydro-
gen, which is obtained by pouring sulphuric acid over

ferrous sulphide, ammonium sulphide being thereby

formed. The iodine is then dissolved in the ammo-
nium sulphide. The fluid assumes a milky turbidity

by the iodine separating sulphur from the ammonium
sulphide and combining with the ammonium.
The colorless solution of iodide of ammonium is

filtered oif from the separated sulphur, and after dis-

solving more iodine in it, immerse in the fluid genuine

gold leaf, which rapidly dissolves in it. The resulting

solution consists of a double salt of iodide of gold and
iodide of ammonium.



MARKING INKS. 185

By writing with this fluid alone upon a tissue, brownish-

black characters are obtained, but a mixture of the gold

solution, with one of the ammonical silver inks, pre-

viously mentioned, yields black writing.

Gold 'purple ink.—A. Aurochloride of sodium 1, water

10, gum-arabic 1.

B. Tin-salt 1, water 100, gum-arabic 10.

Solution A constitutes the actual ink, and serves for

writing, while solution B serves for preparing the tissue.

The solution of aurochloride of sodium is prepared

as follows : Dissolve gold in hydrochloric acid, to which,

from time to time, add some nitric acid ; for 4 parts of

hydrochloric acid 1 part of nitric acid is required. The

impure (cupriferous) solution is evaporated to a small

bulk, to remove the excess of acid, then diluted with

water, and, with the assistance of heat, mixed with a

solution of oxalic acid, whereby the gold is separated

in the form of a delicate-brown powder.

After washing, the pure gold is dissolved in a mixture

of hydrochloric and nitric acids, and the solution mixed

with common salt. After evaporation, the fluid yields

crystals of aurochloride of sodium.

Previous to writing, prepare the tissue with the tin-

salt (hydrated chloride of tin) solution, and then write

with the gold solution. The so-called purple of Cassius

is thereby formed in the tissue, and its color is, as a rule,

the more delicate the more dilute the solutions are.

Gold lustre ink.—To obtain with gold solution, writ-

ing which shows the natural lustre of gold, it is neces-

sary to mix with the mass, used for the preparation of

the tissue, a body possessing the property of immediately

separating the gold in a metallic state from the gold
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solution. Oxalic acid possesses this property. Prepare

the following solutions :

—

A. Aurochloride of sodium 1 ,
gum-arabic 2, water 10.

B. Oxalic acid 2, gum-arabic 4, water 10.

B is used for preparing the tissue, and A for writing.

After the writing appears, smooth the tissue by strong

pressure and wash it.

C. Platinum Inks.—If metallic platinum is dis-

solved in a mixture of hydrochloric and nitric acids,

and the solution evaporated, a mass consisting ofplatinum

chloride is obtained. Writing executed with a solution

of platinum chloride upon a fabric will show a blackish-

gray color, but with the simultaneous use of tin-salt red

characters are obtained.

Black platinum ink.—A. Platinum chloride 1, gum-
arabic 2, water 10.

B. Oxalic acid 3, gum-arabic 3, water 10.

A serves for writing, B for preparing the tissue.

When the writing is dry and perfectly plain, wash the

fabric.

Osmium marking ink.—On writing upon a fabric

with a dilute solution of osmic acid in water—1 part in

50—the marks will soon assume an intense dark-blue

color, and will be found to be very permanent. The

osmic acid solution must be quite dilute, because stronger

solutions are apt to destroy the fabric itself, and the lat-

ter must be previously mordanted and ironed. Quill-

pens or gold-pens should be used for writing.

D. Vegetable Marking Inks.—Besides solutions

of metallic salts, there are several organic bodies capable

of producing writing of different colors upon tissues.

The use of these substances is actually to be preferred to
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that of the metallic preparations, because they are not

only cheaper, but, under certain conditions, also more

durable, since writing executed with the salts of gold,

platinum or silver can be gradually rendered invisible

by careful treatment with potassium cyanide solution or

dilute acids.

Writing of various colors could be readily produced

upon fabrics ; it would only be necessary to mordant

the fabric with hydrated chloride of tin (tin-salt) or

a pure salt of alumina, and to prepare it with the decoc-

tion ofa coloring matter—cochineal, logwood, madder, etc.

From the coloring matter and the tin-salt or alumina,

salts—so-called lakes—of the corresponding colors

would be formed.

For fabrics which are not to become wet, the forma-

tion of such combinations for the production of writing

might be utilized—in fact, the printing of tissues is based

upon it. However, for fabrics which are to be fre-

quently washed, such writing fluids are not suitable,

since, by the chemicals, especially the soap and lye, used

in washing, the writing would soon be destroyed.

There are, however, some organic coloring matters

which are capable of resisting the action of lye, and are,

therefore, very suitable for the preparation of marking

inks, i7idigotm, the coloring matter of the casheiv-nut, and

aniline black being especially adapted for the purpose.

Indigotin marking ink.—The blue coloring matter

—

iudigotin—occurring in indigo, possesses the property of

being converted by the action of certain substances into,

a colorless combination called hydro-indigotin or indigo-

ivhite, which, however, can only exist when excluded

from the access of oxygen. When exposed to the air, it
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is rapidly reconverted into indigo-blue or indigotin,

which is only soluble in fuming sulphuric acid.

To prepare indigo-white proceed as follows : Put 5

parts of finely-powdered indigo in a flask, add 10 parts

of ferrous sulphate (green vitriol), and pour over it a

solution of 10 parts of caustic soda in 50 of water.

Cork the flask and set it aside for a few days, shaking

frequently. If, after shaking, the fluid shows no longer

a blue coloration, the conversion of the indigo-blue

into indigo-white is finished.

Now, have in readiness a bottle containing 5 parts of

gum-arabic and i part of finely-pulverized litmus,

quickly add the solution of indigo-white, and close the

bottle tightly. To dissolve the gum, shake the bottle.

The solution thus obtained forms the writing ink.

For use, dip the pen into the fluid, and after writing

upon the fabric, which does not require special prepara-

tion, immediately close the bottle. On exposure to the

air the writing gradually becomes greenish, and then

pure indigo-blue. It can be destroyed only by chlorine

or nitric acid. After standing for sometime a dark-blue

powder, which is pure indigotin, is separated from the

solution of indigo-white in the bottle. This indigotin

may be again used for the preparation of indigo-white.

Cashew-nut ink—The cashew-nut is the fruit of Ana-
cardium oGcidentale, a small tree which is indigenous to

tropical America, and has been naturalized in some por-

tions of Africa and the East Indies. The fruit is about

.an inch long, somewhat less broad, and about | inch

thick. It is kidney-shaped, convex on the back, with a

scar on one of the rounded ends, of a gray-brown color,

and inodorous.
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The substance which gives to the cashew-nut its color-

ing principle is partially of the nature of a volatile oil

and partially that of a resin. It is obtained by treating

the coarsely-bruised nuts with alcohol and ether, or, still

better, with petroleum-ether, the process being as fol-

lows :

—

Pour petroleum-ether over the coarsely-bruised nuts

in a bottle, and close the latter with a well-fitting cork.

Shake frequently, and after a few days filter the solu-

tion, which has been formed, into a dish, and set it

aside, well protected from dust, until converted into a

syrupy mass. This extract being of a consistency suit-

able for writing or for use as a stamping ink, it is, as a

rule, only necessary to mix it with mucilage.

Writing executed with it upon linen or cotton fabrics,

is at first dirty-brownish, but on being brought in con-

tact with alkalies, in a short time assumes a deep-black

color.

To produce with this preparation durable writing,

hold the fabric, immediately after the execution of the

writing, over a vessel containing liquid ammonia. By
the action of the latter the writing appears with an

intense black color, and is so durable that the fabric

may be washed in chloride of lime solution, or even be

dipped in dilute nitric acid, without in the least chang-

ing the writing.

Black copper mai'hing ink for linen.—Add to a solu-

tion of chloride of copper potash lye as long as a pre-

cipitate is formed ; then pour off the fluid, dissolve the

precipitate in the smallest quantity of ammonia possible,

and add sufficient dextrin that the fluid can be used for

writing with a quill-pen without running. Run a hot
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flat-iron over the dry writing, whereby it acquires a

black color.

Aniline marking inks.—Aniline black may be used

for the preparation of an excellent marking ink, which

answers all demands. Other aniline colors, such as red,

green, bine, and violet, are not suitable for the purpose,

because, though very beautiful, they are not very per-

manent, and rapidly disappear, especially when subjected

to the action of alkalies, as in washing.

For the preparation of aniline marking inks various

formulas have been proposed, the best of which are here

given.

Copper aniline marking ink.—A. Chloride of copper

15, sal-ammoniac 10, chlorate of sodium 20, water 100.

JB. Hydrochlorate of aniline 25, gum-arabic 20, gly-

cerin 0, water 50.

Prepare each solution [A and B) by itself, and mix 5

parts of solution JB with 1 part of solution A, whereby

a greenish fluid is formed, which, however, soon becomes

black on exposure to the air, and is then no longer fit

for writing. The fluids should, therefore, be mixed only

immediately before writing. To give the writing dura-

bility, it is fixed upon the fabric by holding it, when dry,

over boiling water, until the portion of the fabric upon

which it has been executed is thoroughly moistened.

Writing thus treated remains unchanged, no matter how
often the fabric may be washed, and even resists for a

Ions; time the action of chloride of lime.

Marking ink for linen according to Jacobmn.—I. Crys-

tallized chloride of copper 4J drachms, chlorate of sodium

5J drachms, sal-ammoniac 2^ drachms, distilled water

2 ozs.
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II. Glycerin 5 drachms, mixed with 10 drachms of a

sohition of 1 part of gum-arabic in 2 of water, hydro-

chlorate of aniline 11 drachms, dissolved in 1 oz. of dis-

tilled water.

Immediately before use, mix 1 part of solution I

with 4 parts of solution II. Writing executed with the

greenish fluid thus obtained becomes black in a few days,

and cannot be removed by chemical agents.

Aniline stamping ink.—A. Chloride of copper 1, am-

monia 40, common salt 1.

B. Hydrochlorate of aniline 40, gum-arabic 15, gly-

cerin 15, water 30.

For use, mix 4 parts of solution A with 1 of solution

B. The writing is fixed by placing a hot flat-iron upon

it for a few minutes.

Black aniline marking ink.—Aniline black 27 grains,

95 per cent, alcohol 1 oz. 7 drachms, hydrochloric acid

60 drops, gum-arabic 38 grains, water 6 ozs.

Triturate the aniline black, first with the alcohol and

hydrochloric acid, and then with the gum-arabic solu-

tion. The mixture yields a very intense black ink,

which, however, blots on moistening. In order to use

it for marking linen, substitute for the gum-arabic solu-

tion, one consisting of shellac 38 grains and alcohol 6

ozs.

This ink is not attacked by water, and may be used

for marking fabrics and for writing upon wood, glass,

metal, leather, and caoutchouc.

Since the introduction of the vegetable marking inks,

the use of metallic inks has much decreased, tliey being

more expensive. However, they deserve the preference,

since they are absolutely indifferent towards the action
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of alkalies used in washing
;
but, on the other hand,

they can be completely removed from the fabric by

means of a solution of potassium cyanide in water.

Writing executed with silver inks can also be removed

by very dilute nitric acid, but gold and platinum only

by fluids containing free chlorine.

Writing absolutely indestructible is obtained by mark-

ing the fabric by means of a glass rod, drawn out to a

fine point, dipped in concentrated sulphuric acid, and

washing the fabric as soon as the writing is brown. A
portion of the fabric is thereby carbonized, and thus an

indestructible writing produced. However, the execu-

tion of such writing requires considerable experience,

since, if the sulphuric acid is allowed to act too long,

holes may readily be eaten in the fabric.

XXV.

INK SPECIALTIES.

In some industries the use of fluids for writing upon

metal, leather, wood, ivory, etc., is required.

Inks for writing upon metal—Black ink for writing on

metal.—Copal 10, oil of turpentine 12, lamp-black 2.

Melt the copal in an iron ladle over a coal fire. When
melted, increase the heat until the copal begins to decom-

pose, with the expulsion of thick, heavy vapors. In case

the mass should ignite, immediately extinguish the flame

by placing upon the ladle a well-fitting lid kept on hand

for that purpose.

When the copal has been reduced to about | of its
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original bulk, take the ladle from the fire, and, after

allowing the mass to cool somewhat, add a small quan-

tity of tlie oil of turpentine. In doing this great care

has to be exercised, since, if the temperature of the mass

is too high, the oil of turpentine will be ejected. Then

add the remaining oil of turpentine, with constant stir-

ring, and finally stir in the lamp-black. If, after cool-

ing, the mass should be too thickly-fluid, add oil of tur-

pentine until it has the proper consistency for writing.

The finished ink, drying rapidly on exposure to the air,

must be kept in well-closed vessels.

This ink can be used for writing on any kind of

metal, the writing adhering especially well if the me-

tallic surface is very bright and at the same time some-

w^iat rough, which is eifected by rubbing the place

where the writing is to be executed with shave-grass.

Red ink for writing on metal.—Copal 20, oil of tur-

pentine 24, cinnabar 2.

This ink is prepared in precisely the same manner as

the preceding, but the addition of oil of turpentine

should not be carried too far, otherwise the cinnabar,

which is specifically very heavy, might readily deposit.

Colored ink for writing on metal.—With the use of the

above-described basis-mass, ink of almost any color may

be produced, Brunswick green being used for green,

ultramarine for blue, chrome yellow for yellow, and

aniline violet for violet. f -

Dull-black inks for writing on metal.—Cupric sulphate

(blue vitriol) 10, vinegar 2, gum-arabic 4, lamp-black 2,

water 10.

With this ink, beautiful dull-black writing can be

executed on bright iron, zinc, and brass, but nx)t on

13
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copper and tin. For the latter two serves the follow-

ing mixture :

—

Cupric sulphate 10, hydrochloric acid 4, gum-arabic

4, sal-ammoniac 8, lamp-black 2, water 10.

Bik for icriting on silver.—Dissolve 1 part of auro-

chloride of sodi«m in 15 of water, and write or draw

with the solution on the bright silver, beautiful gold-

brown characters being immediately formed. If the

writing is to retain this color, dip the article in liquid

ammonia, and then rinse off in water. If, however,

the writing is to be black, place the article in the sun,

whereby the gold-brown color is rapidly converted into

black.

Black writing on silver may also be produced with a

solution of platinum chloride, prepared by dissolving

metallic platinum in a mixture of nitric and hydro-

chloric acids.

By tracing engravings on silver with one of these

inks, the article acquires an appearance resembling niello

work.

Ink for black writing on zinc.—Cupric sulphate 1, chlo-

rate of potassium 1, water 36.

By writing with the solution, using a quill-pen, upon

the bright zinc, black characters are immediately obtained.

When dry, wash the zinc with pure water, and pass an

oily rag over the writing.

Black ink for writing on leather.—A . Nut-galls 10,

gum-arabic 1, water 100.

B. Ferrous sulphate (green vitriol) 1, gum-arabic 2,

indigo-carmine J, water 10.

Apply solution A to the portion of the leather to be

written on, and when dry write with solution B. The
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writing produced in this manner has a beautiful black

color and penetrates deeply into the leather, especially

if the lower side of it has been thoroughly moistened.

Black ink for writing on fabrics of linen, cotton, icool,

and silk.—Saturate the place to be written on with alum

solution, and, after drying repeatedly, apply a decoction

of nut-galls. Upon the fabric thus prepared, the finest

writing may be executed with solution B, given in the

preceding formula (black ink for leather). By some-

what increasing the quantity of indigo-carmine, the

writing becomes much more durable.

Blue ink for writing on glass.—Bleached shellac 10,

Venice turpentine 5, oil of turpentine 15, pulverized

indigo 5.

Dissolve the shellac and Venice turpentine in the oil of

turpentine by placing the bottle containing them in warm

water ; stir the finely-pulverized indigo into the solution.

This ink is not attacked by water.

Ink for use in laboratories.—Dissolve by boiling in

400 parts by weight of water 30 of borax, add to the

solution 20 of shellac, boil again until the shellac is

dissolved, and add to the clear fluid 10 parts by w^eight

of nigrosine and 15 to 30 of ammonia.

This ink for a long time resists the destructive action

of vapors frequently occurring in laboratories.

Ink for writing on ivory.—Not only indelible black

w^riting and drawings may be executed upon ivory, but

it is also possible to produce by a simple process all

shades, from the darkest black, through brown, to the

most delicate pale brown.

Previous to writing on it, the ivory has to be pre-

pared, otherwise the ink would not adhere to the greasy
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surface. This preparation may be effected by laying the

ivory in a strong soap solution, allowing it to remain

for sometime. Liquid ammonia is still better for the

purpose.

First prepare a normal ink composed of nitrate of

silver 10, distilled water 100.

Divide this normal ink into ten equal portions. The
portion designated No. 1 is left unchanged ; No. 2 is

mixed with an equal quantity of water, and conse-

quently contains one-half the quantity of nitrate of sil-

ver in No. 1 ; No. 3 contains for 1 part nitrate of silver

solution 3 parts water, and so on.

The \veaker the separate silver solutions, the paler the

characters made with them will be. While No. 1 yields

entirely black writing, that executed with No. 2 is paler

with a grayish tinge, and that with No. 10 shows only

a slightly gray color.

With the assistance of these silver inks of diiferent

strength, very tasteful designs may be executed upon

the ivory by means of the pen as well as of the brush.

The designs are indelible, and show gray to black shades

of color.

If the drawing is to show a warm brown gold shade,

place the ivory in a solution of aurochloride of sodium

1, water 100, and allow it to remain until the black

color is changed to a gold brown. Then take the article

from the gold solution and immediately place it in a

solution of 1 part sodium hyposulphite in 10 parts water.

Ink for writing and drawing on wood.—By the skillful

treatment of wood, especially that of a liglit color, beauti-

ful effects may be produced with the assistance of various
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inks, so that the designs thus executed appear at a dis-

tance like inlaid work.

In all cases, the wood has to be prepared, which is

done by repeatedly coating it with a boiling solution of

gelatine, and treating it with a solution which partially

prevents the inks from penetrating too deeply, and par-

tially serves as a basis for them. For this purpose use

a solution prepared from

—

Alum 10, tin-salt 10, hydrochloric acid 2, water 50.

Repeatedly apply this solution by means of a sponge

to the wood.

Upon the wood thus prepared all possible colors may

be produced by the use of the following fluids :

—

Black, by means of the cashew-nut ink, given on p.

188. When dry, pass a brush dipped in ammonia over

the drawing.

Brown, with a solution of potassium permanganate in

water.

Blue, with a decoction of logwood.

Red, with an aqueous decoction of Brazil wood or

with ammoniacal cochineal ink.

Yellow, with a decoction of French berries or with a

solution of picric acid.

Shoio-card ink.—Pure asphaltum 16 ozs., Venice tur-

pentine 18 ozs., lamp-black 4 ozs,, spirit of turpentine 2

quarts.

Dissolve and mix thoroughly.

Harking ink for packages.—Thoroughly mix lamp-

black with sufficient turpentine to make it thin enough

to flow from the brush. Powdered ultramarine instead

of lamp-black makes a fine blue marking ink for the

same purpose.
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3Iarkin(/ inh for hales.—Shellac 2 parts by weight,

borax 2, water 25, gum-arabic 2, Venetian red sufficient

to color.

Boil the shellac and the borax in the water until solu-

tion is complete, add the gum-arabic, and take the vessel

from the fire. When the solution has become cold, add

sufficient Venetian red to bring it to a suitable consist-

ency and color. This ink must be preserved in a glass

or earthenware vessel.

lAiminous ink.—Phosphorus | drachm, oil of cinna-

mon f oz. Mix, cork well, and heat gently until

tlioroughly combined. A letter written with this ink

can only be read in a dark room ; the writing will have

the appearance of fire.

Ink for writing on photographs.—Iodide of potassium

10 parts, water 30, iodine 1, gum-arabic 1.

This ink will produce white lines on the dark back-

ground.

Cancelling ink for jjost-offices, etc.—A fine grade of

printing ink is ordinarily employed. A good ink may
be made as follows :

—

Balsam of copaiba (pure) 9 ozs., lamp-black 3 ozs.,

indigo 5 drachms, Prussian blue 5 drachms, Indian

red f oz., dried yellow soap 3 ozs.

Grind to a uniform smoothness.

Ink erasers.—I. Immerse blotting-paper or a similar

material in a hot concentrated solution of citric acid,

roll it into a pencil, and coat the larger portion of it

with paper or lacquer. Moisten the eraser with water,

and rub over the ink to be removed. Drop upon the

ink spot a drop of water containing chloride of lime.

The ink immediately disappears.
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II. Mix equal parts of oxalic and tartaric acids in

powder. When to be used, dissolve a little in water.

It is poisonous.

III. Use equal parts of cream of tartar and citric acid

in solution with water.

IV. A more powerful one than the preceding is a

saturated solution of oxalic acid in water. The red

inks are made of various bases for the color, as Brazil

wood, cochineal and aniline red. The aniline red may

be removed by alcohol acidulated with nitric acid. There

is no receipt for the other reds.

V. Chloride of lime J lb. is added to 2 quarts water.

Allow this to stand for 24 hours ;
then strain, and add 1

drachm of acetic acid to every ounce of the chloride of

lime used. Apply this liquid to the blot without rub-

bing. When the ink has disappeared, absorb the fluid

with blotting-paper.

I7iks for zinc labels—1. Take 1 drachm verdigris, 1

drachm powdered sal-ammoniac, and | drachm lamp-

black, and mix them with 10 drachms water. This

will form an indelible ink for writing on zinc.

II. E. Dieterich gives the following as a reliable

formula: Chloride of potassium 3 parts, sulphate of

copper 6, distilled water 7. Dissolve and mix with the

following :

—

Water-soluble aniline blue 2V P^^, dilute acetic acid

5, distilled water 20.

Permanent ink for writing in relief on zinc.—Dry

bichloride of platinum 1 part, gum-arabic 1, distilled

w^ater 10. The letters traced upon the zinc with this

solution turn black immediately. The black charac-

ters resist the action of weak acids or of rain, and the
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liquid is thus adapted for marking signs, labels, or tags,

which are liable to exposure. To bring out the letters

in relief, immerse the zinc tag in a weak acid for a few
minutes. The writing is not attacked, while the metal
is dissolved away.

Type-writer ribbons.—Mr. Isidor Furst, in the ''Amer-
ican Druggist," gives the following directions :

—

The constituents of an ink for type-writer ribbons

may be broadly divided into four elements: 1, the

pigment
; 2, the vehicle

; 3, the corrigent
; 4, the sol-

vent. The elements will differ with the kind of ink

desired, whether permanent or copying.

Permanent {record) ink.—Any finely-divided non-
fading color may be used as the pigment ; vaseline is the

best vehicle, and wax the corrigent. In order to make
the ribbon last a long time with one inking, as much
pigment as possible should be used. Suppose we wish
to make black record ink. Take some vaseline, melt it

on a slow fire or water-bath, and incorporate, by con-

stant stirring, as much lamp-black as it will take up
without becoming granular. Take from tlie fire and
allow it to cool. The ink is now practically finished,

except, if not entirely suitable on trial, it may be im-
proved by adding the corrigent, wax, in small quantity.

The ribbon should be charged with a very thin, evenly-

divided amount of ink. Hence, the necessity of a sol-

vent, in this instance a mixture of equal parts of petro-

leum benzin and rectified spirits of turpentine. In this

mixture dissolve a sufficient amount of the solid ink by
vigorous agitation to make a thin paint. Try your ink

on one extremity of the ribbon; if too soft, add a little

wax to make it harder ; if too pale, add more colorino-
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matter ; if too hard, add more vaseline. One secret of

success lies in the proper application of the ink to the

ribbon. Wind the ribbon on a piece of cardboard,

spread on a table several layers of newspaper, then un-

wind the ribbon in such lengths as may be most conve-

nient, and lay it flat on the paper. Apply the ink after

agitation, by means of a soft brush, and rub it well into

the interstices of the ribbon with a tooth-brush. Hardly

any ink should remain visible on the surface.

On the same principle, other colors may be made into

ink, but for delicate colors albolene and bleached wax

should be the vehicle and corrigent, respectively.

The various printing inks may be used if properly

corrected. They require the addition of vaseline to

make them non-drying on the ribbon, and of some wax

if found too soft. Where printing inks are available,

they will be found to give excellent results if thus modi-

fied, as the pigment is well milled and finely divided.

After having thus explained tlie principles underlying

the manufacture of permanent inks, we can pass more

rapidly over the subject of copying inks, which is gov-

erned by the same general rules.

For copying inks, aniline colors form the pigment ; a

mixture of about 3 parts of water and 1 part of glycerin,

the vehicle
;
transparent soap (about ^ part), the corri-

gent
;
stronger alcohol (U. S. P.) about 6 parts, the sol-

vent. The desired aniline color will easily dissolve in

the hot vehicle, soap will give the ink the necessary

body and counteract the hygroscopic tendency of the

glycerin, and in the stronger alcohol the ink will readily

dissolve, so that it can be applied in a finely-divided

state to the ribbon, where the evaporation of the alcohol
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will leave it in a thin film. There is little more to add.

After the ink is made and tried—if too soft, add a little

more soap ; if too hard, a little more glycerin ; if too

pale, a little more pigment. Probably, printer's cajy-y-

ing ink can be utilized here likewise, because every one

now has the means to modify and correct it to make it

answer the purpose.

Users of the type-writer should so set a fresh ribbon

as to start at the edge nearest the operator, allowing it

to run back and forth with the same adjustment, until

exhausted along that strip ; then shift the ribbon for-

ward with the width of one letter, running until ex-

hausted, and so on. Finally, when the whole ribbon is

exhausted, the color will have been equally used up, and

on reinking, the work will appear even in color, while

it will look patchy if some of the old ink has been left

here and there, and fresh ink applied over it.

XXVI.

SYMPATHETIC INKS.

While the writing fluids known under this name
are of little practical value, except perhaps that they

favor secret correspondence, they are very interesting

from a chemical point of view.

The terra sympathetic inks is applied to fluids wHich,

when subjected to a certain treatment, either change their

color, appear or vanish. Some of the sympathetic inks

consist of one fluid only ; others of two, viz., the writing

fluid and the developer.
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Yelloio sympathetic inks.—I. Dissolve copper in hydro-

chloric acid to which a small quantity of nitric acid has

been added. Dilute the solution so that on writing

with it, invisible characters are obtained. On heating

the paper the characters acquire a beautiful yellow color,

but disappear on cooling.

II. Dissolve antimony in a mixture of hydrochloric

and nitric acids, and write with the solution. By apply-

ing a decoction of nut-galls to the writing it becomes

visible, showing a beautiful yellow color.

Sympathetic gold ink.—Write with a not too dilute

solution of aurochloride of sodium and treat the paper

with a solution of 1 part oxalic acid in 10 of water,

whereby the characters appear in an unchangeable gold

color, and especially, by smoothing the paper, acquire a

beautiful metallic lustre.

Red sympathetic ink.—This requires two fluids, one

for writing and the other for developing the heretofore

invisible characters. Write on the paper with a very

dilute solution of aurochloride of sodium. When the

writing is dry, pass a sponge dipped in a solution of

tin-salt (hydrated chloride of tin) over it.

By the tin solution coming in contact with the gold

solution, a combination of a purple color known as purple

of Cassius is formed. The color is the more beautiful, the

more dilute the solutions used.

The writing may also be made to immediately appear

with a purple color by first immersing the paper in the

tin-salt solution, allowing it to drain olF, and drying. In

the same manner writing executed with sympathetic ink

consisting of two fluids may be made to immediately ap-

pear in its respective color.
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Vanishing purple ink.—Write with a very dilute so-

lution of iron in a mixture of hydrochloric and nitric

acids, and lay the paper, upon which no characters are

visible, in a vessel in which stands a watch crystal con-

taining a few drops of sulphocyanide of potassium, to

which a small quantity of sulphuric acid has been added.

The writing soon appears with a beautiful purple color.

By holding the paper over water of ammonia, the writing

again completely vanishes.

Gi^een sympathelio inks.—According to their composi-
tion a distinction is made between green sympathetic inks

consisting of one or of two fluids.

Simple green sympathetio ink.—Add to a solution of

cobaltous nitrate (which is beautiful red at the ordinary

temperature, but turns blue on heating) a certain quan-
tity of nickel nitrate. The writing after drying is

scarcely visible, but on gently heating the paper, for in-

stance, on a stove or over a lamp, it appears with a very

beautiful green color, which, however, disappears in a

short time after cooling. The shade of green may be
varied by the addition of a larger or smaller quantity of
the nickel salt to the cobaltous nitrate solution.

Green sympathetic ink with two fluids.—Write with a

solution of sodium chlorate in water. On passing a

sponge dipped in cupric sulphate solution over the dry
writing, it immediately appears with a bright green color,

which is permanent.

Blue sympathetic ink.—Many cobalt salts have the

property of forming crystals which, at the ordinary tem-
perature, possess a beautiful red—generally rose-red or

dark red— color, which on heating becomes blue.

Hence every soluble cobalt salt may be used as a sympa-
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tlietic ink, the chloride and nitrate being mostly em-

ployed for the purpose. Characters written with solu-

tions of these salts are almost invisible at the ordinary

temperature, but on heating they appear dark blue,

vanishing, however, again on cooling.

It is said that Theophrastus Paracelsus, a celebrated

alchemist of the middle ages, was acquainted with the

neat trick of changing by means of sympathetic ink

a winter scene into a summer landscape. The branches

of the trees are executed with ordinary brown paint,

while the leaves are painted with vanishing cobalt-nickel

ink. On heating the drawing the bare branches become

clothed in green.

Cobalt cyanide ink.—Cobalt cyanide is especially dis-

tinguished by great sensitiveness to changes of tempera-

ture
;
paper saturated with the salt, when air-dry, shows

a pale-red color, but turns blue with the slightest increase

in temperature.

Cobalt cyanide is prepared by compounding a solution

of sulphate of cobalt with a solution of sulphocyanide

of potassium in alcohol as long as potassium sulphate is

separated. The remaining solution of cobalt cyanide is

then evaporated at a very loic temperature. The pale-red

writing executed with the solution immediately becomes

blue on placing the paper upon the warm hand.

Brown sympathetic ink.—Potassium bromide 1, cupric

sulphate (blue vitriol) 1, water 20.

On heating, the scarcely-visible writing appears with

a beautiful brown color.

Black sympathetic ink.—Heat a cold saturated solution

of oxalic acid to boiling, and add molybdic acid until

no more is dissolved. Keep the fluid in black bottles.
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Writing executed with this colorless fluid becomes dark

blue when exposed to the sun, and black on heating.

Invisible ink according to C. Widemann.—Intimately

mix linseed oil 1 part, water of ammonia 20 parts, water

100 parts.

The mixture must be agitated each time before the

pen is dipped into it, as a little of the oil may separate

and float on top, which would, of course, leave an oily

stain upon the paper. To make the writing or drawing

appear, which has been made upon paper with the ink,

it is sufficient to dip it into water. On drying, the

traces disappear again, and reappear by each succeeding

immersion.

Encre pour les dames (ink for ladies).—Under this

name a proprietary article is sold in Paris. According

to Hager, it consists of an aqueous solution of iodide of

starch, and is especially intended for love-letters. In
four weeks characters written with it disappear, pre-

venting all abuse of letters, and doing away with all

documentary evidence of any kind in the hands of the

recipient.

Vanishing ink.—To make an ink black at the time of

writing, but which will disappear after a short time, boil

nut-galls in alcohol, put Roman vitriol and sal-ammo-

niac to it, and when cold dissolve a little gum in it.

Writing done with this ink will vanish in 24 hours.

Various sympathetic inks.—I. Dissolve 15 parts of

hydrochlorate of ammonia in 100 of water. Writing

executed with this solution will appear when the paper

is heated by holding it over a stove or by passing a hot

flat-iron over it.

II. Writing executed with the juice of a lemon, onion,
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leak, cabbage, or artichoke becomes very visible when the

paper is heated.

III. Prepare a solution of acetate of lead in distilled

water. Characters written with it will appear in black

upon passing a solution of an alkaline sulphuret over

the paper.

IV. Upon writiting on paper that contains but little

sizing with a very weak solution of starch, and submit-

ting the dry characters to the vapor of iodine or pass-

ing over them a weak solution of iodide of potassium,

the writing becomes blue, and disappears under the

action of a solution of 1 part of hyposulphite of soda

in 1 000 of water.

V. Dilute an acid solution of chloride of iron until

the writing is invisible when dry. This writing has the

remarkable property of becoming red by sulphocyanide

vapors (arising from the action of sulphuric acid on sul-

phocyanide of potassium in a long-necked flask), and it

disappears by ammonia, and may alternately be made to

appear and disappear by these two vapors.

XXVII.

STAMP AND STENCIL INKS.

For stamping, inks of diiFerent colors are used, and

their manufacture has, in modern times, become a branch

of considerable importance. A good stamping ink

should give a perfect impression of the characters en-

graved upon the stamp and remain fluid for sometime,

i. e., not dry upon the stamp, which would smear the
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engraving and cause the impression to be indistinct.

The use of an ink which does not readily dry up is of

special importance for rubber stamps, since they cannot

be cleansed with the assistance of a brush, which would

injure the sharp contours of the letters.

The use of ordinary printing ink has frequently been

recommended for stamping, and it is quite suitable for

the purpose, it yielding black and sharp impressions,

which in a short time become dry. However, it has

the disadvantage of drying too rapidly on the stamp

itself, and, hence, can advantageously be used only when
the stamp is in constant use, and requires to be fre-

quently supplied with fresh ink.

This defect can, however, be remedied by mixing the

printing ink with linseed oil. Printing ink 6 to 8 parts

triturated with filtered linseed oil 1 part, gives an excel-

lent stamping ink.

The addition of linseed oil should not be carried too

far, otherwise the mass not only becomes too thinly-

fluid and too pale, but also acquires the disagreeable

property that the characters are surrounded by a trans-

parent oily edge.

Black stamping ink.—An excellent stamping ink which

does not run and gives good impressions is obtained ac-

cording to the following formula :

—

Best lamp-black 10, gum-arabic 4, glycerin 4, water 3.

First, dissolve the gum-arabic in the water, mix the

solution with the glycerin, and triturate the whole with

the lamp-black. Glycerin possesses the property of

absorbing moisture from the air, whereby the ink is

kept fluid. For stamps with fine engraved lines, the
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quantity of lamp-black is increased so as to obtain a

somewhat more thickly-fluid mass.

Colored stamping ink.—By substituting for the lamp-

black suitable substances of different colors, colored inks

are obtained; for instance, yellow, with chrome-yellow;

red, with minium or ocher; green, with Brunswick green
;

blue, with indigo, ultramarine, or Prussian blue ; brown-

red, with colcothar
;
brovm, with umber, etc.

White stamping inh.—A white ink" for stamping

embroidery patterns may be made by the following

formula :

—

Rosin 2 drachms, benzine 4 ozs., zinc-white ^ oz., or

a sufficient quantity.

Dissolve the rosin in the benzine, triturate the zinc-

white in a portion of the liquid to a smooth paste, and

mix all together.

The proportions of the ingredients may be somewhat

varied according to the views of the party using the

mixture. The "ink" must, of course, be frequently

shaken during use, to keep the pigment in suspension.

Stamping ink according to Dr. W. Reismg.—Dr. Reis-

sig, of Munich, has recently made an ink for cancelling

stamps which is totally indelible, and the least trace of

it can be detected chemically. It consists of 16 parts

of boiled linseed oil varnish, 6 parts of the finest lamp-

black, and 2 to 5 parts of iron perchloride. Diluted

with ^ the quantity of boiled oil varnish, it can be used

for a stamp. Of course it can only be used with rubber

stamps, for metallic type would be destroyed by the

chlorine in the ink. To avoid this, the perchloride of

iron may be dissolved in absolute alcohol, and enough

pulverized metallic iron added to reduce it to the proto-

14
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chloride, which is rapidly dried and added to the ink.

Instead of the chloride, other salts of protoxide or per-

oxide of iron can be nsed. The iron unites with the

cellulose and the sizing of the paper, so that it can be

readily detected, even after the ink has all been washed

off. Sulphide of ammonia is well adapted for its detec-

tion.

Aniline stamping inks.—Beautiful stamping inks may

be made from the various aniline colors, but their manu-

facture requires some skill. If the aniline color is to be

used in a solid form, the preparation of the ink is very

simple. Prepare a mixture of gum-arabic solution and

glycerin in the proportions given under black stamping

ink, p. 208, add a corresponding quantity of solid aniline

color, and triturate the whole to a uniform mass.

If, however, the aniline color is to be used in solu-

tion, dissolve it in the smallest possible quantity of

alcohol, and very gradually add to this solution the

glycerin and gum-arabic solution. It is also recom-

mended to substitute sugar for one-quarter to one-third

of the gum-arabic used.

Soluble stamping colors.—Since the introduction of

readily-soluble aniline colors, the preparation of excel-

lent stamping inks has been very much simplified.

Water-soluble aniline blue is best adapted for the pur-

pose. The ink is prepared by triturating the coloring

matter with sufficient glycerin to form a mass of the

consistency of syrup, which is spread by means of a

brush upon a soft, smooth piece of cloth, and uniformly

distributed with a small piece of wood.

The consistency of the stamping inks has to be varied

according to whether they are to be used upon stamping
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cushions, or for supplying self-inking stamps. For the

stamping cushion—a piece of cloth which rests upon an

elastic basis and upon which the ink is spread—thickly-

fluid masses are most suitable, so that when the stamp is

pressed against the cushion enough of the color adheres

to it to yield a good impression.

For self-inking stamps, which are so arranged that the

ink reaches the lower surface of the stamp through a piece

of cloth, the ink mast be more thinly-fluid, so as to per-

mit it to penetrate the cloth with sufficient rapidity to

allow of several impressions being taken in succession.

E. Dieterich gives the following formula for stamping

inks for rubber stamps :

—

Blue rubber stamp ink.—Water-soluble aniline blue

1 B 3 parts, distilled water 10, pyroligneous acid 10,

alcohol 10, glycerin 70.

Mix the ingredients intimately by trituration in a

mortar. The blue should be well rubbed down with

the water, and the glycerin gradually added. When
solution is effected, the other ingredients are added.

Other colors are produced by substituting for the blue

any of the following :

—

Methyl violet 3 B 3 parts; Diamond fuchsin I 2

parts
;
Methyl green, yellowish, 4 parts ; Vesuvin B

(brown) 5 parts
;
Nigrosin W (blue-black) 4 parts.

If a bright-red ink is required, 3 parts of eosin BBN
are used, but the pyroligneous acid is omitted, as this

would destroy the eosin. Other aniline colors, when

used for stamping ink, require to be acidulated.

Rubber stamp color according to Boettger.—Dissolve

bleu de Lyons to saturation with the aid of heat in con-
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centrated glycerin, add some Thenard's blue, and thicken

the liquid with finely-powdered gum-arabic.

Indestructible stamping ink.—To manufacturers of

woven goods, it is of importance to mark their goods

so that the marking cannot be removed from the fabric

by washing, bleaching, or dyeing.

Carbon being the only body which resists all chemical

agents, it must form an ingredient of all indestructible

stamping inks.

Ordinary printing ink is well adapted for the purpose,

but since, on account of its rapid drying, it would adhere

only to the surface of the fabric and might possibly be

removed by abrasion, it is recommended to mix it with

one-quarter its volume of good linseed-oil varnish.

Such ink deeply penetrates into the fabric, and is inde-

structible, all known bleaching agents leaving it un-

changed. If the fabrics are dyed a dark color, the ink

may possibly be covered, but in case it is desired to ex-

pose the marking to view, it is only necessary to immerse

the marked portion in chlorine water or a very dilute

mixture of hydrochloric and nitric acids, whereby every

coloring matter—even indigo and aniline black—is de-

stroyed, and the marking becomes visible.

Stencil ink for wood.—An excellent stencil ink for

boxes and packing-cases may be made by mixing lamp-

black, fine clay, and gum-arabic together. The lamp-

black gives the color, the clay furnishes a body, and

the gum-arabic an adhesive. Water will ansM^er as a

solvent, but lamp-black is so light that a few drops of

vinegar or acid will facilitate its admixture with the

other ingredients. Any good adhesive substance, such
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as dextrin or gum tragacanth, may be found to answer

as well as gum-arabic to bind the mixture.

Colored stencil ink.—Shellac 4 parts, borax 1. Dis-

solve in a small quantity of boiling water and dilute

with hot water to the consistency of very thin syrup.

To this add a sufficient quantity of logwood or Brazil-

wood extract or soluble aniline red, for red. For blue,

add to the solution soluble Prussian blue or blue carmine.

XXVIII.

WASH-BLUE OR LAUNDRY-BLUE.

In commerce, many blue bodies are found which are

sold as wash-blue. Such bodies are smalt, Berlin or

Prussian blue, in a solid as well as dissolved state, in-

digo sulphonie acid, and indigo-carmine.

It is evident that the liquid varieties of wash-blue

which contain the coloring matter in the form of a

solution are to be preferred to the insoluble pulverulent

kinds, since they spread over the smallest fibre, while

the solid bodies only adhere mechanically to certain

portions of the fabric.

A. Insoluble Wash-Blue.—Smalt.—Under this

name a blue glass occurs in commerce which is pre-

pared by fusing partially-roasted cobalt ores with a

mixture of powdered quartz and pearlash. A silicate

of potash is thus formed, in which the cobalt oxide dis-

solves with the formation of a bright-blue color. The

mass, while still hot, is thrown into water and ground

to powder under granite stones.
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If smalt is to be used for laundry purposes, it has to

be finely divided in starch-paste, it possessing no cement-

ing power by itself. In commerce, wash-blue powder

is found, which consists of an intimate mixture of smalt

and starch, and has to be boiled in water to be used for

bluing.

Berlin or Prussian blue.—The preparation of Berlin

or Prussian blue has been previously referred to. In

a dry state it is hard and brittle, much resembling in

appearance the best indigo. The freshly-fractured sur-

faces have a beautiful copper-red lustre, similar to that

produced by rubbing indigo with a hard body. The
dark-colored varieties are also called Paris blue.

For laundry purposes, Berlin blue also can only be

used in connection with starch or gum. It has the great

disadvantage that linen repeatedly blued with it in the

course of time loses its pure white color and assumes a

yellowish tone. This is caused by the Berlin blue,

which is an iron combination, being gradually de-

stroyed by the lye used in washing, and ferric oxide

is formed, which imparts to the linen the yellow color.

B. Soluble Wash-Blue.—Soluble Berlin or Prus-

sian Blue.—For the preparation of wash-blue, soluble

Berlin blue is made in exactly the same manner as

previously described under blue inks. It has the ad-

vantage over solid Berlin blue that, being a dissolved

body, it is capable of greater division, and can imme-

diately be poured into the water without the necessity

of using starch.

It has the same disadvantage as regards the yellowing

of the linen as the solid Berlin blue, though in a some-

what less degree, because the oxalic acid used as a sol-
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vent for Berlin blue exerts a dissolving effect upon the

ferric oxide.

It may here be remarked that linen which has become

yellow by ferric oxide may be whitened by placing it for

24 hours in a solution of 1 part crystallized oxalic acid

in 1000 parts soft water. The same solution will also

remove rust-stains from linen.

Indigo laash-blue.—The indigo combinations are with-

out doubt the best preparations for laundry purposes,

because they are readily soluble in water, do not attack

the linen, and adhere very uniformly to it. The indigo

preparations are used either in the form of indigo-sul-

phonic acid or indigo-carmine, the former only in a

liquid form, and the latter either solid, in a pasty

state, or as solution.

Indigo-sulphonio add or dissolved indigo may be readily

prepared as follows :

—

Reduce the indigo to a fine powder, and thoroughly

dry it ; then bring it into a glass vessel, and for 1 part

by weight of it pour over it 2 parts by weight of fuming

sulphuric acid. The mass becomes strongly heated,

and, after stirring with a glass rod, is allowed to stand

for 12 hours.

It is then poured in a glass funnel, the lower end of

which is closed by a cork of fibrous asbestos, and the

solution allowed to drain off. The solution at first ob-

tained is so saturated that it looks perfectly black. By

the addition of water, the indigo-sulphonic acid con-

tained between the particles of indigo which remain

undissolved is displaced.

The residue in the funnel consists of undissolved
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indigo. It is^lried in a porcelain dish, and again used
for the preparation of indigo sulphonic acid. It is im-
portant to use a considerable excess of indigo as com-
pared with sulphuric acid, so as to be sure that the fluid

contains only indigo sulphonic acid and no free sul-

phuric acid, as the latter would have a destructive effect

on the linen. The solution of indigo sulphonic acid is

brought into commerce either in a concentrated state,

as the so-called indigo wash-blue essence, or in a dilute

state, as indigo wash-blue. A few drops of the concen-
trated fluid suffice for bluing the water in a large wash-
tub.

Indigo-carmine.—The manner of preparing indigo-

carmine has previously been described, and it is only
necessary here to say a few M^ords in regard to the form
in which it is brought into commerce as wash-blue.

Indigo-carmine, as previously mentioned, forms a
pasty mass, which can only be sold in pots. Though
th is is the most concentrated form in which it can be
obtained, and a very small pot of it suffices for a very
large quantity of linen, it is not liked by washer-women,
because they are apt to take too much of it, and the
linen will not be white, but blue.

Various qualities of indigo-carmine in solution are

brought in commerce. The concentrated product, which
contains but little water, and is frequently designated

indigo-carmine essence, is prepared by carefully adding
to the indigo-carmine sufficient water to form a thick

solution, which appears, even in thin layers, almost
black, and shows a dark-blue color when running down
on the sides of the bottle.
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Indigo-carmine in solid form.—This product is pre-

pared as follows :

—

Indigo-carmine is triturated with sufficient potato-

starch to form a thick paste, which, by kneading and

pressing, is made as homogeneous as possible, and then

pressed in moulds, resembling those used for moulding

water-colors. The small tablets thus formed are re-

moved from the moulds by gently knocking the latter

against the table, and allowed to fall upon a sheet-iron

plate. The latter is then placed on the top of an ordi-

nary cooking-stove, and allowed to remain until the

tablets have become hard, acquired a lustrous surface,

and do not color the fingers when touched. It is still

better to lay the sheet-iron plate containing the tablets

upon a large shallow vessel in which water boils, thus

avoiding the danger of overheating.

The purpose of heating is to convert the starch on the

surface of the tablets into paste and to dry it, whereby

a firm lustrous coating is formed. For use, break up the

tablets and boil them in water, whereby the starch is

changed to a paste of a deep-blue color, Avhich can be

readily divided in water.

Disinfecting wash-blue.—Mix together 16 parts of

Prussian blue, 2 parts of carbolic acid, 1 part of borax,

and 1 part of gum-arabic into a stiff dough. Roll it

out into balls as large as hazel-nuts, and coat them

with gelatine or gum to prevent the carbolic acid from

escaping.





INDEX.

ACID, borie, use of, for preserv-

ing ink, 119
carbolic, prevention of mould

by, 49
eatechutannic, 31, 32
gallic, 30, 31

and logwood inks, 64-66-

conversion of gallotannic

acid into, 57
copying inks, 92, 93

inks containing, 56-60

logwood ink containing,

86, 87
gallotannic, conversion of, into

gallic acid, 57
or tannin, 29, 30

indigo-sulphonic or dissolved

indigo, preparation of, 215,

216
kinotannic, 32
lactic, in ink, 117
morintannic, or maclurin, 32

pyrogallic, or pyrogallol, 31

salicylic, prevention of mould
by, 49

use of, for preserving ink,

119
Acids, gallotannic and gallic, ink

powders containing. 111, 112

tannic, 28-32
^sculia ink tablets, 116
African kino, 39
Aleppo nut-galls, 35

Aliaarin, 68
indigo ink, 76, 77

ink, American, 78.

extract, 110, lU
genuine, 78.

Hager's, 78

office, 74-

po-wder, 114
prime, 75, 76

inks, 77, 68-79

Alizarin inks, change in color of, 69

defect of, 70, 71

Allfleld's copying ink, 94
Alum, use of, for preserving ink,

118
American alizarin ink, 78

office ink, 54, 55

Ainmoniacal silver inks, 179, 180
Ammonium hydrosulphide, yel-

low, preparation of, 122
iodide of, 184

Andes, autographic colors, accord-

ing to, 157, 158
Aniline color ink, violet, 140

inks in general, 135, 136
marking inks, 190-192

pencils, Faber's, 171

or ink pencils, 170-173

stamping inks, 191, 210-212

Australian or Botany Bay kino, 39
Autographic colors according to

Andes, 157, 158

drawing ink, basis-mass for,

156, 157
ink, best, 156
inks, 157
or transfer inks, 154-158

printing, preparation of the

paper for, 156

BALES, marking ink for, 198

Berlin blue, commercial, pre-

paration of, for so-

lution, 138
ink, 186-139

or Prussian blue, 214
soluble, 214,

215
preparation

of, 136-
138.

Birmingham copying ink, 94



220 INDEX.

Black aniline marking ink, 191
copper marking ink for linen,

189, 190
copying ink, 96
gold ink, 184, 185
hektograph ink, 103
ink for shading-pens, 60

for writing on fabrics of
linen, cotton, wool,
and silk, 195

on leather, 194, 195
on metal, 192, 193

platinum ink, 186
stamping ink, 208, 209
sympathetic ink, 205, 206
writing inks, 26-34

Blue aniline ink, 139
black ink, 60
copying ink, 96, 97
hektograph ink, 102
ink for writing on glass, 195
inks, 136-139
post-office ink, 139
print or cyanotype, 159, 160
rubber stamp ink, 211
sympathetic ink, 204, 205

Boettger, rubber stamp color, ac-
cording to, 211, 212

Boettger's copying ink, 94
Bolley's inks, 58, 59
Borax, prevention of mould by, 49
Boric acid, use of, for preserving

ink, 119
Botany Bay or Australian kino, 39
Brande's improved ink, 51, 53

nut-gall ink, 50, 51
Brazilin, 126

extract ink, 129
Brazil wood, 126

extract, 129
inks, 128, 129

Bronze and copper inks, 145
Brown sympathetic ink, 205

pACHOU epuree, 39
\J Campeachy or logwood, 61

wood or logwood, 83
Cancelling ink for post-offices, etc.,

198
Carbolic acid, prevention of mould

by, 49
Carbon safety ink, 109
Carmine ink, indelible silica, 132,

133

Carmine ink, odorless, 133, 134
prime, 131, 132

or cochineal inks, 129-134
preparation of, 129-131
purple ink, 134, 135
soluble, 131
solution, 131

Cashew-nut ink, 188, 189
process of obtaining the color-

ing principle from the, 189
Catechu, 37-39

brown and yellow, analyses of.

39
ink, 82
purified, 39

Catechutannic acid, 31, 32
Chalk, French lithographic, 154

lithographic, 153, 154
London lithographic, 154

Chestnut ink, 82
extract, 111
tablets, 116

China, manufacture of India ink
in, 146, 147

Chinese nut-galls, 35, 36
or India ink, 18, 105, 146-150

Chloride of silver ink, 183, 184
Chlorine, free, in paper, destruc-

tive effect of, upon ink, 48
Chromate of potassium, prepara-

tion of, 88
Chrome ink with logwood extract,

90
logwood inks, 87-90

Chromium ink tablets, 116
Chromograph masses, 99, 100
Cloth-filter, 52, 53
Cloves, oil of, use of, for preserv
ing ink, 119

Cobalt cyanide ink, 205
Cochineal, 126. 127

ink, cheap, 134
superfine, 132

or carmine inks, 129-134
test for, 127

Color, change in the, of ink in old
documents, and methods of
making faded writing leg-

ible, 120-125
intense, of ink, 23

Colored ink for writing on metal,
193

inks, 125-144
with metallic lustre, 145,

146



INDEX. 221

Colored stamping ink, 209
stencil ink, 213

Coloring matters for printing ink,

166-168
Colors, autographic, according to

Andes, 157, 158

Copper and bronze inks, 14-5

aniline marking ink, 190
Copperplate printing inks, 169, 170
Copperplates, India ink drawings,
and wood-cuts, copying of, 160

Copying ink, Allfield's, 94
Birmingham, 94
black, 96
blue, 96, 97
Boettger's, 94
glycerin, 93
Knaffl's, 95, 96
red, 96
violet-blue, 94, 95

inks, 21, 92-97
for the type-writer, 201,

202
gallic acid, 92, 93

logwood, 93, 94
of drawings by the photo-

chemical process, 159, 160
pad or hektograph, prepara-

tion of a, 97-99
paper, 158, 159
water, 97

Corrosive sublimate, use of, for

preserving ink, 119
Cotton, linen, wool, and silk, black

ink for writing on fabrics of, 195

Crayons and inks, lithographic,

150-160
Cyauotype or blue print, 159, 160

DEXTRIN, 45
Disinfecting wash-blue, 217

Document ink extract, 114, 115
safety ink, 106, 107

Documents, old, change in the
color of ink in, and methods of

making faded writing legible,

120-125
Drawing ink, autographic, basis-

mass for, 156, 157
inks, 21

silver, 182, 183

Drawings, copying of, by the
photo-chemical process, 159, 160

Durability of ink, 24

EAST Indian kino, 39
English lithographic ink, 153

logwood ink, 83, 84
office ink, 53, 54

Encre pour les dames, 206
Extractive matter, inks from, 79-

82

FABER'S aniline pencils, 171

pencils for writing on glass,

porcelain, and metal, 172,

173
Ferric oxide, conversion of ferrous

sulphate into, 66
inks, 66-68

sulphate, 42
Ferro-gallic inks, cheap, formulae

for, 59
Ferrous and ferric gallates, con-

stitution of, 45
oxides, difference

between, 40, 41
salts, distinction

between, 32, 33
tannates, consti-

tution of, 45

sulphate, conversion of, into

ferric oxide, 66
or green vitriol, 41, 42
processes which take place

in mixing a decoction of
nut-galls with solution

of, 43
Filter, cloth, 52, 53

Fluidity of ink, 23, 24

French lithographic chalk, 154
ink, 152, 153

logwood ink, 84, 85
Frick's ink powder, 113
Fuchsine ink, red, 135

Furst, I., on type-writer ribbons,

200-202
Fustic, 40

GALLATES, ferrous and ferric,

constitution of, 45
Gallic acid, 30, 31

and logwood ink, prime,
64, 65

inks, 64—66

conversion of gallotannic
acid into, 57

copying inks, 92, 93
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Gallic acid, inks containing, 56-60
logwood inks containing,

86. 87
and gallotannic acids, ink

powders containing,111,
112

Gallotannic acid, conversion of,

into gallic acid,
57

or tannin, 39, 30
and gallic acids, ink powder

containing, 111, 112
Gamboge ink, yellow, 141, 142
Genuine alizarin ink, 78 -

Germauia ink, 85, 86
Glass, blue ink for writing on, 195

pencils for writing upon, 173
porcelain, and metal, pencils

for writing on, 172, 173
Glycerin copying ink, 93
Gold and silver inks, genuine, 144,

145
ink, black, 184, 185

imitation, 145
sympathetic, 203

inks, 184-186
liquid, for vellum, 145
lustre ink, 185, 186
purple ink, 185

Green chrome ink, 142, 143
hektograph ink, 103
inks, 142-144

various formulae for, 143,
144

silver ink, Kindt's, 183
sympathetic inks, 204
vitriol and nut-galls, propor-

tion between, 46, 47
or ferrous sulphate, 41, 42

Gum-arabic, 45

H^MATEIN, 62
Haematein-ammonia, 61, 62

Hsematin, 83
Haematoxylin, 61, 83

ink, 65, 66
Hager's alizarin ink, 78
Hektograph ink, black, 103

blue, 102
green, 103
red, 102, 103

inks, 21, 101-103
and the hektograph, 97-

103

Hektograph masses, preparation
of, 99

or copying pad, preparation
of a, 97-99

sheets, 100, 101
the, and hektograph inks, 97-

103
Humin substances, 47
Hydro-indigotin or indigo-white,

187, 188

TMPERIAL yellow ink, 142
1 Inalterability of ink, 24, 25
Indelible silica carmine ink, 132,

133
India ink drawings, copperplates,

and wood-cuts, copying
of, 160

manufacture of, 147-150
preparation of soot for,

147
or Chinese ink, 18, 105, 146-

150
Indigo, 71

blue ink, 136
carmine, 216, 217

efflorescence of sulphates
upon, 73, 74

essence, 216
in solid form, 217
preparation of, 71-74

dissolved, or indigo-sulphonic
acid, preparation of, 215,
216

sulphonic acid, or dissolved
indigo, preparation of, 215,
216

wash-blue, 215-217
essence, 216

white or hydro-indigotin, 187,
188

Indigotin, 72
marking ink, 187, 188

Ink, absolutely indelible, 181
alizarin, 77

Hager's, 78
indigo, 76, 77

AUfield's copying, 94
American ali-zariu, 78

office, 54, 55
benefit of, 17
Berlin blue, 136-139
Birmingham copying, 94
black copying, 96
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Ink, black, for shading-pens, 60

for writing on fabrics of

linen, cotton,

wool, and silk,

195
on leather, 194, 195

hektograph, 103

sympathetic, 205, 206

blue aniline, 139
black, 60
copying, 96, 97

for writing on glass, 195

hektograph, 102
post-office, 139
sympathetic, 204, 205

Boettger's copying, 94
Brande's improved, 51, 52

nut-gall, 50, 51

brazilin extract, 129

brown sympathetic, 205

cancelling, for post-offices,

etc., 198
carbon safety, 109

carmine purple, 134, 135

cashew-nut, 188, 189

catechu, 82

change in the color of, in old

documents, and methods of

making faded writing leg-

ible, 120-125

cheap cochineal, 134

silver, 181, 182

cheapest iron, 59, 60

chestnut, 82
chloride of silver, 183, 184

chrome, with logwood extract,

90
cobalt cyanide, 205
colored stencil, 213
demands formerly made on a

good, 18

destructive effect of free chlo-

rine in paper upon, 48

influence of paper upon,
18

deterioration of, 43, 44

document safety, 106, 107

English lithographic, 153

logwood, 83, 84

office, 53, 54
erasers, 198, 199
extract, document, 114, 115

extracts, 110, 111

and ink powders, 110-116

for black writing on zinc, 194

for ladies, 206
formation of mould upon, 116,

117
for use in laboratories, 195

for writing and drawing on
wood, 196, 197

on ivory, 195, 196

on photographs, 198

on silver, 194
French lithographic, 152, 153

logwood, 84, 86
genuine alizarin, 78

Germania, 85, 86
glycerin copying, 93

gold lustre, 185, 186
purple, 185

good logwood, 91

green chi'ome, 142, 143
hektograph, 103

hsematoxylin, 65, 66
imitation gold, 145

silver, 145
indelible silica carmine, 132,

133
indestructible stamping, 212

India, manufacture of, 147-

150
or Chinese, 146-150
preparation of soot for,

147
indigo-blue, 136
indigotin marking, 187, 188

invisible, according to C.

Widemann, 206
Japanese, 67, 68

juglandin, 82
Klaproth's green, 142
Knaffl's copying, 95, 96
lactic acid in, 117
logwood, 63

and tannin, various form-
ulae for, 64

containing gallic acid, 86
87

extract, 63
luminous, 198

methyl violet, 102
Munich lithographic, 153

new pencil as a substitute for

171, 172
nut-gall, according to Kar

marsch, 55

odorless carmine, 133, 134
office alizarin, 74

ordinary logwood, 90, 91
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Ink, osmium marking, 186
pencils, 21

or aniline pencils, 170-
173

permanent, for writing in re-

lief on zinc, 199, 200
(record), for the type-
writer, 200, 201

Pernambuco, 128, 129
powder, alizarin, 114

containing gallotannic
and gallic acids. 111,
112

Frick's, 113
logwood, 114

chrome, 112
receptacles for, 112, 113
very fine, 113, 114

powders, 21, 111-115
and ink extracts, 110-116

prepared with green vitriol,

change in color of, 45
preserving agents for, 116-119
prime, 57, 58

alizarin, 75, 76
carmine, 131, 132
logwood and gallic acid,

64, 65
printing, 160-170
purple, 134

carthamin, 135
Read's safety, 107
red copying, 96

fuchsine, 135
hektograph, 102, 103
logwood, 91
patent, 134
sympathetic, 203

resin safety, 107, 108
Ribancourt's logwood, 63
Runge's, 58
sambucin, 81
school, 59
sloe, 81, 82
specialties, 22, 192-202
Stark's iron, 59
Stein's green, 143
superfine cochineal, 132
sympathetic gold, 203
tablets, 115, 116
tannin, according to Ure, 52,

53
the various kinds of, 21-23
thinly-fluid logwood, 90
to rule faint lines, 139

Ink, vanadium, 109
vanishing, 206

purple, 204
Vienna lithographic, 153
violet aniline color, 140

blue copying, 94, 95
indigo, 140, 141
logwood, 90, 91

water glass, 108, 109
writing, properties of a good,

23-25
yellow gamboge, 141, 142

imperial, 142
picric acid, 141
sympathetic, 203

Inks, alizarin, 68-79
ancient, 18
and crayons, lithographic, 150-

160
aniline, in general, 135, 136

marking, 190-192
black writing, 26-34
blue, 136-139
Bolley's, 58, 59
Brazil-wood, 128, 129
cheap ferro-gallic, formulae

for, 59
chrome logwood, 87-90
cochineal or carmine, 129-134
colored, 125-144

with metallic lustre, 145,
146

composition of the maiority
of, 22

^

containing gallic acid, 56-60
tannin, 27-34

chemical constitution
of, 43-49

directions for the pre-
paration of, 50-60

raw materials used in
the preparation of,

34-42
drawing, 21
dull-black, for writing on

metal, 193, 194
copper and bronze, 145
copperplate printing, 169, 170
copying, 21, 92-97

for the type-writer, 201,
202

ferric oxide, 66-68
for writing upon metal, 192-

194
for zinc labels, 199
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Ink from extractive matter, 79-
82.

gallic acid copying, 92, 93
genuine gold and silver, 144,

145
gold, 184-186
green, 142-144

sympathetic, 204
various formulae for, 143,

144
hektograph, 21, 101-103

and the hektograph, 97-
103

Link's steel-pen, 56
lithographic, 21, 22, 150-153

logwood', 88-91

and gallic acid, 64-66

and tannin, 61-66
copying, 93, 94

marking, 22, 174-192
metallic, 144^146

marking, 175-186
modern, factors influencing

the preparation of, 19, 20
names of, 25, 26
platinum, 186
printing, 22
pure iron and tannin, 50-56
red, 126-136
safety, 104-109
silver marking, 177-184
solid, 146-150
stamp and stencil, 207-213
stamping, 22

for rubber stamps, 211
sympathetic, 202-207
transfer or autographic, 154-

158
various sympathetic, 206, 207
vegetable marking, 186-190
violet, 139-141
which yield copies without a

press, 96, 97
writing, 21, 23-34

classification of, 25
yellow, 141, 142

Insoluble wash-blue, 213, 314
Inspissating agents, 45
Invisible ink according to C. Wide-
mann, 206

Iodide of ammonium, 184
Iron and tannin inks, pure, 50-56

combinations, 40-42
ink, cheapest, 59, 60

Stark's, 59

15

Iron salts, colorations yielded with,
by tannins, 33

Istria nut-galls, 35
Ivory, ink for writing on, 195, 196

TACOBSEN'S marking ink for

d linen, 190, 191
Jamaica kino, 39
Japanese ink, 67, 68
Juglandin ink, 83

KARMARSCH, nut-gall ink, ac-

cording to, 55
Kindt's green silver ink, 183
Kino, 39
Kinotannic acid, 33
Klaproth's green ink, 143
Knaffl's copying ink, 95, 96

LABORATORIES, ink for use in,

195
Lactic acid in ink, 117
Lakes, formation of, 80
Laundry-blue or wash-blue, 213-
217

Leather, black ink for writing on,

194, 195
Levantine nut-galls, 35
Lewis, inquiry into the composi-

tion of ink b}', 17
Linen, cotton, wool, and silk,

black ink for writing on
fabrics of, 195

pencils for marking, 172
Link's steel-pen inks, 56
Linseed oil, apparatus for boiling,

162, 163
burning of, 164
purification of, 161, 162.

thread- test for, 164
Lithographic chalk, 153, 154

ink, English, 153
French, 152, 153
Munich, 153
Vienna, 153

inks, 21, 22, 150-153
and crayons, 150-160

Logwood andgallic acid ink, prime,
64, 65

inks, 64-66
and tannin inks, 61-66

various formulae for, 64
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Logwood chrome ink extract, 111
powder, 113

copying inks, 93, 94:

extract, 62
chrome ink with, 90
ink, 63

ink, 63
containing gallic acid, 86,

87
English, 83, 84
French, 84, 85
good, 91

ordinary, 90, 91
powder, 114
red, 91

Ribancourt's, 63
thinly-fluid, 90
violet, 90, 91

inks, 83-91
chrome, 87-90

or Campeachy wood, 61, 83
London lithographic chalk, 154
Luminous ink, 198
Lunar caustic, 175

MACLURIN or morintannic acid,

32
Marking ink, black copper, for

linen, 189, 190
for bales, 198
for linen, accordingto
Jacobsen, 190, 191

for packages, 197
preparation of the tis-

sue for, 177, 178
inks, 22, 174-192

aniline, 190-192
metallic, 175-186
silver, 177-184
vegetable, 186-190

Marmora nut-galls, 35
Materials, raw, used in the prepa-

ration of inks containing tannin,
34-42

Mercuric chloride, use of, for pre-
serving ink, 119

Metal, black ink for writing on,

192, 193
colored ink for writing on, 193
dull-black inks for writing on,

193, 194
glass, and porcelain, pencils

for writing on, 173, 173
inks for writing upon, 192-194

Metal, red ink for writing on, 193
Metallic inks, 144-146

marking inks, 175-186
Methyl violet ink, 102
Middle ages, ink in the, 18
Morea nut-galls, 35
Moride's method of restoring faded
writing upon parchment, 123,
134

Morintannic acid or maclurin, 33
Mould, destruction of writing by,

120
formation of, upon ink, 116,

117
prevention of, 48, 49

Munich lithographic ink, 153

NITRATE of silver, preparation
of, 175-177

Nut-gall, characteristics of a good,
35

decoction, experiments
proving the tannins to

be the essential con-
stituents of, 44

extract or tannic extract,
37

ink, according to Kar-
marsh, 55

Brande's, 50, 51
Nut-galls, 34-36

and green vitriol, propor-
tion between, 46, 47

processes which take place
in mixing a decoction
of, with solution of fer-

rous sulphate, 43

ODORLESS carmine ink, 133,
134

Office alizarin ink, 74
Oil, linseed, purification of, 161,

163
of cloves, use of, for preserv-

ing ink, 119
Osmium marking ink, 186
Oxides, ferrous and ferric, differ-

ence between, 40, 41

PACKAGES, marking ink for,

197
Paper, copying, 158, 159

destructive effect of free chlo-
rine in, upon ink, 48
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Paper, destructive influence of,

upon ink, 18
preparation of the, for auto-

graphic printing, 155

remarks on, 19
Parchment, restoration of faded

writing upon, 123-125

Paris blue, 214
Pencil, new, as a substitute for

ink, 171, 172
Pencils for marking linen, 172

for writing on glass, porcelain,

and metal, 172, 173

ink, 21
or aniline, 170-173

Pens, steel, protection of, 20

Pernambuco ink, 128, 129

wood, 126
Photo-chemical process, copying

of drawings by the, 159, 160

Photographs, ink for writing on,

198
Picric acid ink, yellow, 141

Platinum inks, 186

Porcelain, glass, and metal, pen-

cils for writing on, 172, 173

Potassium, chromate of, prepara-

tion of, 88
indigotin-disulphonate, 72

Preserving agents for ink, 116-119

Prime alizarin ink, 75, 76

carmine ink, 131, 132
ink, 57, 58
logwood and gallic acid ink,

64, 65
Printing, autographic, preparation

of the paper for, 155

ink, 160-170
coloring matters for, 166-

168
consistency of, 165
properties of, 160, 161

inks, 22
copperplate, 169, 170
manufacture of, 168, 169

Prussian or Berlin blue, 214
soluble, 214,

215
preparation

of, 136-
138

Purple cartbamin ink, 135

ink, 134
Pyrogallic acid or pyrogallol, 31

Pyrogallol or pyrogallic acid, 31

READ'S safety ink, 107
Red copying ink, 96

Red fuchsine ink, 135
hektograph ink, 102, 103
ink for writing on metal, 193
inks, 126-136
logwood ink, 91
patent ink, 134

silver drawing ink, 183
sympathetic ink, 203

Reissig, Dr. W., stamping ink, ac-

cording to, 209, 210

Resin safety ink, 107, 108

use of, for printing ink, 165,

166
Ribancourt's logwood ink, 63
Rubber stamp color according to

Boettger, 211, 212
ink, blue, 211

stamps, inks for, according to

Dieterich, 211

Runge's ink, 58

SAFETY ink, carbon, 109
ink, document, 106, 107

Read's, 107
resin, 107, 108

inks, 104-109
Salicylic acid, prevention of mould

by, 49
use of, for preserving

ink, 119
Sambucin ink, 81
School ink, 69
Shading-pens, black ink for, 60
Silk, linen, cotton, and wool, black

ink for writing on fabrics of,

195
Silver and gold inks, genuine, 144,

145
black writing on, 194
drawing inks, 182, 183
ink, cheap, 181, 182

for writing on, 194
imitation, 145
Kindt's, 183

inks, ammoniacal, 179, 180
marking inks, 177-184
nitrate of, preparation of, 175-

177
stamping ink, 180

Sloe ink, 81, 82

Smalt, 213, 214
Smyrna nut-galls, 35
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Soap, use of, for printing inks,
165, 166

Solid inks, 146-150
Soluble Berlin or Prussian blue,

214, 215
stamping colors, 210, 211
wash-blue, 214-217

Stamp and stencil inks, 207-213
Stamping colors, soluble, 210, 211

ink, according to Dr. W. Reis-
sig, 209, 210

aniline, 191
black, 208, 209
colored, 209
indestructible, 212
silver, 180
white, 209

inks, 22
aniline, 210-212
consistency of, 210, 211
for rubber stamps, 211

Stark's iron ink, 59
Steel-pen inks, Link's, 56
Steel-pens, protection of, 20
Stein's green ink, 143
Stencil and stamp inks, 207-213

ink, colored, 213
for wood, 212, 213

Sugar, 45
Sulphate, ferric, 42

ferrous, or green vitriol, 41,
42

Sulphates, efflorescence of, upon
indigo-carmine, 73, 74

Superfine cochineal ink, 132
Sympathetic gold ink, 203

ink, black, 205, 206
blue, 204, 205
brown, 205
red, 203

inks, 202-207
green, 204
various, 206, 207
yellow, 203

TAN, 36, 37
Tannates, ferrous and ferric,

constitution of, 45
Tannic acids, 28-32

or nut-gall extract, 37
Tannin and iron inks, pure, 50-56

and logwood inks, 61-66
various form-

ulae for, 64

Tannin, chemical constitution of
inks containing, 43-49

directions for the preparation
of inks containing, 50-
60

ink, according to Ure, 52, 53
inks containing, 27-34
materials yielding, 27
or gallotannic acid, 29, 30
percentage of, in nut-galls,

35
raw materials used in the pre-

paration of inks containing,

vegetable substances contain-
ing, 79, 80

Tannins, 28-32
colorations yielded by, with

iron salts, 33
experiments proving them to

be the essential constituents
of nut-gall decoction, 44

Transfer or autographic inks, 154-
158

Type-writer, copying inks for the,
201,202 .

permanent (record) ink
for the, 200, 201

ribbons, 200-202

URE, tannin ink, according to,

52,53
'

VANADIUM ink, 109
Vanishing ink, 206

purple ink, 204
Vegetable marking inks, 186-190

substances containing tannin,
79, 80

Vellum, liquid gold for, 145
Vienna lithographic ink, 153
Violet aniline color ink, 140

blue copying ink, 94, 95
indigo ink, 140, 141
inks, 139-141
logwood ink, 90, 91

Vitriol, green, and nut-galls, pro-
portion between, 46,
47

or ferrous sulphate, 41

,

42
Volatile oils, use of, for preserviner

ink, 119 ' ' ^ «



INDEX. 229

^ASH-BLUE, bodies sold as,

Wash-blue, disinfecting, 217
essence, indigo, 216
indigo, 215-217
insoluble, 213, 214
or laundry-blue, 213-217
soluble, 214-217

Water, copying, 97
glass ink, 108, 109

West Indian kino, 39
White stamping ink, 209
Wood-cuts, copperplates, and India

ink drawings, copying of, 160
Wood , ink forw riting and drawing

on, 196, 197
stencil ink for, 212, 213
vinegar, use of, for ink, 118

Wool, linen, cotton, and silk,

black ink for writing on fal)-

rics of, 195
Writing absolutely indestructible,

193

Writing, faded, permanent restora-
tion of, 122, 123

to make legible, 120-125
upon parchment, to re-

store, 123-125
ink, properties of a good, 23-25
inks, 21, 23-34

black, 26-34
classification of, 25

YELLOW gamboge ink, 141,
142

Yellow ink, imperial, 142
inks, 141, 142
picric acid ink, 141
sympathetic ink, 203

ZINC, ink for black writing on,
194

Zinc labels, inks for, 199
permanent ink for writing in

relief on, 199, 200
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Fancy Cotton and Woollen Cloths from Sample :

Giving full instructions for reducing drafts, as well as the methods of

spooling and making out harness for cross drafts and finding any re-

quired reed; with calculations and tables of yarn. By FREDERIC T.

AsHTON, Designer, West Pittsfield, Mass. With fifty-two illustrations.

One vol. folio ^6.00

ASKINSON.—Perfumes and their Preparation :

A Comprehensive Treatise on Perfumery, containing Complete

Directions for Making Handkerchief Perfumes, Smelhng-Salts,

Sachets, Fumigating Pastils
;

Preparations for the Care of the Skin,

the Mouth, the Hair; Cosmetics, Hair Dyes, and other Toilet

Articles. By G.W. AsKiNSON. Translated from the German by IsiDOR

FuRST. Revised by Charles Rice. 32 Illustrations. 8vo. $3.00

BAIRD.—Miscellaneous Papers on Economic Questions.

By Henry Carey Baird. {In preparation.)

3AIRD.—The American Cotton Spinner, and Manager's and

Carder's Guide:
A Practical Treatise on Cotton Spinning ;

giving the Dimensions nnd

Speed of Machinery, Draught and Twist Calculations, etc.; with

notices of recent Improvements: together with Rules and Examples

iox making changes in the sizes and numbers of Roving and Yarn.

Compiled from the papers of the late Robert H. Baird. i2mo.

#1.50
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BAIRD.—Standard Wages Computing Tables :

An Improvement in all former Methods of Computation, so arranged
that wages for days, hours, or fractions of hours, at a specified rate

per day or hour, may be ascertained at a glance. By T. Spangler
Baird. Oblong folio ....... ^5.00

SAKER.—Long-Span Railway Bridges:
Comprising Investigations of the Comparative Theoretical and
Practical Advantages of the various Adopted or Proposed Type
Systems of Construction; with numerous Formulae and Tables. By
B. Baker. lamo. ^^1.50

BAKER.—The Mathematical Theory of the Steam-Engine :

With Rules at length, and Examples worked out for the use of
Practical Men. By T. Baker, C. E., with numerous Diagrams.
Sixth Edition, Revised by Prof. J. R. YouNG. l2mo. . 75BARLOW.—The History and Principles of Weaving, by
Hand and by Power

:

Reprinted, with Considerable Additions, from " Engineering," with
a chapter on Lace-making Machinery, reprinted from the Journal of
the "Society of Arts." By Alfred Barlow. "With several hundred
illustrations. 8vo., 443 pages ^10.00

BARR.—A Practical Treatise on the Combustion of Coal:
Including descriptions of various mechanical devices for the Eco-
nomic Generation of Heat by the Combustion of Fuel, whether solid,

liquid or gaseous. 8vo. ....... ^2.50
BARR.—A Practical Treatise on High Pressure Steam Boilers:

Including Results of Recent Experimental Tests of Boiler Materials,

together with a Description of Approved Safety Apparatus, Steam
Pumps, Injectors and Economizers in actual use. ByWM. M. Barr.
204 Illustrations. 8vo $3-00

BAUERMAN.—A Treatise on the Metallurgy of Iron

:

Containing Outlines of the History of Iron Manufacture, Methods of

Assay, and Analysis of Iron Ores, Processes of Manufacture of Iron

and Steel, etc., etc. By H. Bauerman, F. G. S., Associate of the

Royal School of Mines. Fifth Edition, Revised and Enlarged.

Illustrated with numerous Wood Engravings from Drawings by J. B.

Jordan. i2mo $2.oc

BAYLES.—House Drainage and Water Service

:

In Cities, Villages and Rural Neighborhoods. With Incidental Con.
sideration of Certain Causes Affecting the Healthfulness of Dwell-
ings. By James C. Bayles, Editor of " The Iron Age " and " The
Metal Worker." With numerous illustrations. 8vo. cloth, ^3.00

BEANS.—A Treatise on Railway Curves and Location of
Railroads

:

By E. W. Beans, C. E. Illustrated. i2mo. Tucks . $J.SO
BECKETT.—A Rudimentary Treatise on Clocks, and Watches

and Bells :

By Sir Edmund Beckett, Bart., LL. D., Q. C. F. R. A. S. With
numerous illustrations. Seventh Edition, Revised and Enlarged.

I2mo $2.2$
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BELL.—Carpentry Made Easy:
Or, The Science and Art of Framing on a New and Improvec!

System. With Specific Instructions for Building Balloon Frames, Barn
Frames, Mill Frames, Warehouses, Church Spires, etc. Comprising
also a System of Bridge Building, with Bills, Estimates of Cost, and
valuable Tables. Illustrated by forty-four plates, comprising .nearly

200 figures. By William E. Bell, Architect and Practical Builder.

8vo. ^^5.00

BEMROSE.—Fret-Cutting and Perforated Carving:
With fifty-three practical illustrations. By W. Bemrose, Jr. i vol-

quarto ^2.50
BEMROSE.—Manual of Buhl-work and Marquetry:
With Practical Instructions for Learners, and ninety colored designs.

By W. Bemrose, Jr. i vol. quarto .... ;^3.oo

BEMROSE.—Manual of Wood Carving:
With Practical Illustrations for Learners of the Art, and Original and
Selected Designs. By William Bemrose, Jr. With an Intro-

duction by Llewellyn Jewitt, F. S. A., etc. With 128 illustra-

tions, 4to. ^S2.5o

BILLINGS.—Tobacco

:

Its History, Variety, Culture, Manufacture, Commerce, and Various
Modes of Use. By E. R. Billings. Illustrated by nearly 200
engravings. 8vo. ^3.06

BIRD.—The American Practical Dyers' Companion

:

Comprising a Description of the Principal Dye-Stuffs and Chemicals
used in Dyeing, their Natures and Uses

; Mordants, and How Made

;

with the best American, English, French and German processes for

Bleaching and Dyeing Silk, Wool, Cotton, Linen, Flannel, Felt,
Dress Goods, Mixed and Hosiery Yarns, Feathers, Grass, Felt, Fur,
Wool, and Straw Hats, Jute Yarn, Vegetable Ivory, Mats, Skins,
Furs, Leather, etc., etc. By Wood, Aniline, and other Processes,
together with Remarks on Finishing Agents, and Instructions in the
Finishing of Fabrics, Substitutes for Indigo, Water-Proofing of
Materials, Tests and Purification of Water, Manufacture of Aniline
and other New Dye Wares, Harmonizing Colors, etc., etc. ; embrac-
ing in all over 800 Receipts for Colors and Shades, accompanied by

170 Dyed Sainples of Raw Materials and Fabrics. By F. J. Bird,
Practical Dyer, Author of " The Dyers' Hand-Book." 8vo. ^10.00

aLINN.—A Practical Workshop Companion for Tin, Sheet-
Iron, and Copper-plate Workers :

Containing Rules for describing various kinds of Patterns used by
Tin, Sheet-Iron and Copper-plate Workers; Practical Geometry;
Mensuration of Surfaces and Solids ; Tables of the Weights of
Metals, Lead-pipe, etc.; Tables of Areas and Circumference*
of Circles; Japan, Varnishes, Lackers, Cements, Compositions, etc.,

etc. By Leroy J. Blinn, Master Mechanic, With One Hundred
and Seventy Illustrations. i2mo. ..... ^2.50
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BOOTH.—Marble Worker's Manual:
Containing Practical Information respecting Marbles in general, theii

Cutting, Working and Polishing ;
Veneering of Marble ; Mosaics

;

Composition and Use of Artificial Marble, Stuccos, Cements, Receipts,

Secrets, etc., etc. Translated from the French by M. L. Booth.

With an Appendix concerning American Marbles. l2mo., cloth ^5l.50

BOOTH and MORFIT.—The Encyclopaedia of Chemistry,

Practical and Theoretical

:

Embracing its application to the Arts, Metallurgy, Mineralogy,

Geology, Medicine and Pharmacy. By James C. Booth, Melter

and Refiner in the United States Mint, Professor of Applied Chem-

istry in the Franklin Institute, etc., assisted by Campbell Morfit,

author of " Chemical Manipulations," etc. Seventh Edition. Com-

plete in one volume, royal 8vo., 978 pages, with numerous wood-cuts

and other illustrations . . . . . . - $3-5°

BRAMWELL.—The Wool Carder's Vade-Mecum
A Complete Manual of the Art of Carding Textile Fabrics. By W.
C. Bramwell. Third Edition, revised and enlarged. Illustrated.

Pp. 400. i2mo • $2.50

BRANNT.—A Practical Treatise oti Animal and Vegetable
Fats and Oils :

Comprising both Fixed and Volatile Oils, their Physical and Chemi-
cal Properties and Uses, the Manner of Extracting and Refining

them, and Practical Rules for Testing them ; as well as the Manu-
facture of Artificial Butter, Lubricants, including Mineral Lubricating

Oils, etc., and on Ozokerite. Edited chiefly from the German of

Drs. Karl Schaedler, G. W. Askinson, and Richard Brunner,
with Additions and Lists of American Patents relating to the Extrac-

tion, Rendering, Refining, Decomposing, and Bleaching of Fats and

Oils. By William T. Brannt. Illustrated by 244 engravings.

739 pages. 8vo ^7.50

BRANNT.—A Practical Treatise on the Manufacture of Soap
and Candles

:

Based upon the most Recent Experiences in the Practice and Science

;

comprising the Chemistry, Raw Materials, Machinery, and Utensils

and Various Processes of Manufacture, including a great variety of

formulas. Edited chiefly from the German of Dr. C. Deite, A.

Engelhardt, Dr. C. Schaedler and others; with additions and lists

of American Patents relating to these subjects. By Wm. T. Brannt.
Illustrated by 163 engravings. 677 pages. 8vo. . . $T-So

CRANNT.—A Practical Treatise on the Raw Materials and the

Distillation and Rectification of Alcohol, and the Prepara-
tion of Alcoholic Liquors, Liqueurs, Cordials, Bitters, etc. :

Edited chiefly from the German of Dr. K. Stammer, Dr. F. Eisner,

and E. Schubert. By Wm. T. Brannt. Illustrated by thirty-one

engravings. i2mo. .... ... JS2.SO
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BRANNT—WAHL.—The Techno-Chemical Receipt 3cK>k:
Containing several tliousand Receipts covering the latest, most ;«
portant, and most useful discoveries in Chemical Technology, anO

their Practical Application in the Arts and the Industries. EditeG

chiefly from the German of Drs. Winckler, Eisner, Heintze, Mier-

zinski, Jacobsen, KoUer, and Heinzerling, with additions by Wm. 1,

Brannt and Wm. H. Wahl, Ph. D. Illustrated by 78 engravings.

l2mo. 495 pages . . ..... ^2.00

BROWN.—Five Hundred and Seven Mechanical Movements:
Embracing all those which are most important in Dynamics, Hy-
draulics, Hydrostatics, Pneumatics, Steam-Engines, Mill and other

Gearing, Presses, Horology and Miscellaneous Machinery; and in-

cluding many movements never before published, and several of

which have only recently come into use. By Henry T. Brown,
i2mo ^i.oo

BUCKMASTER.—The Elements of Mechanical Physics :

By J. C. BucKMASTER. Illustrated with numerous engravings.

l2mo $i-SO
BULLOCK.—The American Cottage Builder:
A Series of Designs, Plans and Specifications, from $200 to ^20,000,

for Homes for the People
;

together with Warming, Ventilation,

Drainage, Painting and Landscape Gardening. By JOHN BuLLOCK,
Architect and Editor of " The Rudiments of Architecture and
Building," etc., etc. Illustrated by 75 engravings. 8vo. ^3-50

BULLOCK.—The Rudiments of Architecture and Building:
For the use of Architects, Builders, Draughtsmen, Machinists, En-
gineers and Mechanics. Edited by John Bullock, author of " The
American Cottage Builder." Illustrated by 250 Engravings. 8vo. ^^53.50

BURGH.—Practical Rules for the Proportions of Modem
Engines and Boilers for Land and Marine Purposes.

By N. P. Burgh, Engineer. i2mo. . . . , $1.50

BYLES.—Sophisms of Free Trade and Popular Political
Economy Examined.

By a Barrister (Sir John Barnard Byles, Judge of Common
Pleas). From the Ninth English Edition, as published by the

Manchester Reciprocity Association. i2mo. . . . ^1.25
BOWMAN.—The Structure of the Wool Fibre in its Relation

to the Use of Wool for Technical Purposes

:

Being the substance, with additions, of Five Lectures, deliverea at

the request of the Council, to the members of the Bradford Technical
College, and the Society of Dyers and Colorists. By F. H. Bow-
man, D. Sc., F. R. S. E., F. L. S. Illustrated by 32 engravings.
8vo. „ $6,50

BYRNE.—Hand-Book for the Artisan, Mechanic, and Engi-
neer :

Comprising the Grinding and Shnrpening of Cutting Tools, Abia-.ve
Processes, Lapidary Work, Gem and Glass Engraving, Varnishing
and Lackering, Apparatus, Materials and Processes for Grinding and
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Polishing, etc. By Oliver Byrne. Illustrated by 185 wood en-

gravings. 8vo. ,
• $5'^

BYRNE.—Pocket-Book for Railroad and Civil Engineers

:

Containing New, Exact and Concise Methods for Laying out Railroad

Curves, Switches, Frog Angles and Crossings ; the Staking out of

work
;
Levelling ; the Calculation of Cuttings ; Embankments ; Earth-

work, etc. By Oliver Byrne. iSmo., full bound, pocket-book

form ^i-7S

BYRNE.—The Practical Metal-Worker's Assistant

:

Comprising Metallurgic Chemistry ; the Arts of Working all Metalf

and Alloys ;
Forging of Iron and Steel ;

Hardening and Tempering

;

Melting and Mixing; Casting and Founding ; Works in Sheet Metal;

the Processes Dependent on the Ductility of the Metals; Soldering;

and the most Improved Processes and Tools employed by Metal-

workers. With the Application of the Art of Electro-Metallurgy to

Manufacturing Processes ; collected from Original Sources, and from

the works of Holtzapffel, Bergeron, Leupold, Plumier, Napier,

Scoffern, Clay, Fairbairn and others. By Oliver Byrne. A new,

revised and improved edition, to which is added an Appendix, con-

taining The Manufacture of Russian Sheet-Iron. By John Percy,

M. D., F. R. S. The Manufacture of Malleable Iron Castings, and

Improvements in Bessemer Steel. By A. A. Fesquet, Chemist and

Engineer.
'

With over Six Hundred Engravings, Illustrating every

Branch of the Subject. 8vo $S-'^
BYRNE.—The Practical Model Calculator:

For the Engineer, Mechanic, Manufacturer of Engine Work, Narai

Architect, Miner and Millwright. By Oliver Byrne. 8vo., nearly

600 pages $A-S^
CAJaiNET MAKER'S ALBUM OF FURNITURE:
Comprising a Collection of Designs for various Styles of Furniture.

Illustrated by Forty-eight Large and Beautifully Engraved Plates.

Oblong, 8vo ^2.00

CALLINGHAM.—Sign Writing and Glass Embossing:

A Complete Practical Illustrated Manual of the Art, By James

Callingham. i2mo ^i-S^

CAMPIN.—A Practical Treatise on Mechanical Engineering:

Comprising Metallurgy, Moulding, Casting, Forging, Tools, Work,

shop Machinery, Mechanical Manipulation, Manufacture of Steam-

Engines, etc. With an Appendix on the Analysis of Iron and Iron

Ores. By Francis Campin, C. E. To which are added. Observations

on the Construction of Steam Boilers, and Remarks upon Furnaces

used for Smoke Prevention ; with a Chapter on Explosions. By R.

Armstrong, C. E., and John Bourne. Rules for Calculating th«

Change Wheels for Screws on a Turning Lathe, and for a Wheel*

cutting Machine. By J. La Nicca. Management of Steel, Includ-

ing Forging, Hardening, Tempering, Annealing, Shrinking an^

5:xpansiim ; and the Case-hardening of Iron. By G. Ede. 8vo.

Illustrated with twenty-nine plates and 100 wood engravings $5.00
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CAREY.—A Memoir of Henry C. Carey.
By Dr. Wm. Elder. With a portrait. 8vo., cloth . . 75

CAREY.—The Works of Henry C. Carey :

Harmony of Interests : Agricultural, Manufacturing and Commer>
cial. 8vo.

. . $i.sc
Manual of Social Science. Condensed from Carey's " Principles
of Social Science." By Kate McKean. i vol. i2mo, . $2.2S
Miscellaneous Works. With a Portrait. 2 vols. 8vo. ^Sio.oo
Past, Present and Future. 8vo ^^2.50
Principles of Social Science. 3 volumes, 8vo. . . ^57.50
The Slave-Trade, Domestic and Foreign; Why it Exists, and
How it may be Extinguished (1853). 8vo. . . . ^2.00
The Unity of Law : As Exhibited in the Relations of Physical,
Social, Mental and Moral Science (1872). 8vo. . . $3.50

CLARK.—Tramways, their Construction and Working

:

Embracing a Comprehensive History of the System. With an ex'
haustive analysis of the various modes of traction, including horse-
power, steam, heated water and compressed air; a description of the
varieties of Rolhng stock, and ample details of cost and working ex-
penses. By D. KiNNEAR Clark. Illustrated by over 200 wood
engravings, and thirteen folding plates. 2 vols. 8vo. . #12.50

COLBURN.—The Locomotive Engine :

Including a Description of its Structure, Rules for Estimating its

Capabilities, and Practical Observations on its Construction and Man-
agement. By Zerah CoLBURN. Illustrated. i2mo. . ;^l.oo

COLLENS.—The Eden of Labor; or, the Christian Utopia.
By T. Wharton Collens, author of " Humanics," " The History
of Charity," etc. i2mo. Paper cover, ^i.00 ; Cloth . $1.2$

COOLEY.—A Complete Practical Treatise on Perfumery

:

Being a Hand-book of Perfumes, Cosmetics and other Toilet Articles.
With a Comprehensive Collection of Formulae. By Arnold J,
Cooley. i2mo. 1.50

COOPER.—A Treatise on the use of Belting for t^ie Traas
mission of Power.

With numerous illustrations of approved and actual methods of ar-
ranging Main Driving and Quarter Twist Belts, and of Belt Fastea
ings. Examples and Rules in great number for exhibiting and cal-
culating the size and driving power of Belts. Plain, Particular and
Practical Directions for the Treatment, Care and Management o'
Belts. Descriptions of many varieties of Beltings, together witn
chapters on the Transmission of Power by Ropes; by Iron and
Wood Frictional Gearing; on the Strength of Belting Leather; and
on the Experimental Investigations of Morin, Briggs, and others. Bf
John H. Cooper, M. E. 8vo ;5S3.5a

CRAIK.—The Practical American Millwright and MMler.
By David Craik, Mill Wright. Illustrated by numerous wood en-
gravings and two folding plates. 8vo $S.os
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CREW.—A Practical Treatise on Petroleum :

Comprising its Origin, Geology, Geographical Distribution, History,

Chemistry, Mining, Technology, Uses and Transportation. Together

with a Description of Gas Wells, the Application of Gas as Fuel, etc.

By Benjamin J. Crew. With an Appendix on the Product and

Exhaustion of the Oil Regions, and the Geology of Natural Gas in

Pennsylvania and New York. By Charles A. Ashburnek, M. S.,

Geologist in Charge Pennsylvania Survey, Philadelphia. Illustrated

by 70 engravings. 8vo. 508 pages .... ^.^.oo

CROSS.—The Cotton Yarn Spinner:
Showing how the Preparation should be arranged for Different

Counts of Yarns by a System more uniform than has hitherto been

practiced; by having a Standard Schedule from which we malie all

our Changes. By Richard Cross. 122 pp. i2mo. . 75

CRISTIANI.—A Technical Treatise on Soap and Candles:
' With a Glance at the Industry of Fats and Oils. By R. S. Cris-

tiani. Chemist. Author of " Perfumery and Kindred Arts." Illus-

trated by 176 engravings. 581 pages, 8vo. . . . ^15.00

CRISTIANI.—Perfumery and Kindred Arts:

A Comprehensive Treatise on Perfumery, containing a History of

Perfumes from the remotest ages to the present time. A complete

detailed description of the various Materials and Apparatus used in

the Perfumer's Art, with thorough Practical Instruction and careful

Formulae, and advice for the fabrication of all known preparations of

the day, including Essences, Tinctures, Extracts, Spirits, Waters,

Vinegars, Pomades, Powders, Paints, Oils, Emulsions, Cosmetics,

Infusions, Pastilles, Tooth Powders and Washes, Cachous, Hair Dyes,

Sachets, Essential Oils, Flavoring Extracts, etc. ; and full details for

making and manipulating Fancy Toilet Soaps, Shaving Creams, etc.,

by new and improved methods. With an Appendix giving hints and

advice for making and fermenting Domestic Wines, Cordials, Liquors,

Candies, Jellies, Svrups, Colors, etc., and for Perfuming and Flavor-

ing Segars, Snuff and Tobacco, and Miscellaneous Receipts foi

various useful Analogous Articles. By R. S. Cristiani, Con-

sulting Chemist and Perfumer, Philadelphia. 8vo. . . ;gio.oo

DAVIDSON.—A Practical Manual of House Painting, Grain-

ing, Marbling, and Sign-Writing

:

Containing full information on the processes of House Painting in

Oil and Distemper, the P'ormation of Letters and Practice of Sign-

Writing, the Principles of Decorative Art, a Course of Elementary

Drawing for House Painters, Writers, etc., and a Collection of Useful

Recei^Jts. With nine colored illustrations of Woods and Marbles,

and numerous wood engravings. By Ellis A. Davidson. i2mo.

DAVIES. A Treatise on Earthy and Other Minerals and

Mining :

By D. C. Davies, F. G. S., Mining Engmeer, etc. Illustrated by

76 Engravings. l2mo $5-°^
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DAVIES.—A Treatise on Metalliferous Minerals and Mining:
By D. C. Davies, F. G. S., Mining Engineer, Examiner of Mines.
Quarries and Collieries. Illustrated by 148 engravings of Geological
Formations, Mining Operations and Machinery, drawn from th«
practice of all parts of the world. 2d Edition, i2mo., 450 pages I5 od

DAVIES.—A Treatise on Slate and Slate Quarrying:
Scientific, Practical and Commercial. By D. C. Davies, F. G. S.

•

Mining Engineer, etc. With numerous illustrations and folding
plates. i3mo ;^2.03

£)AVIS.—A Treatise on Steam-Boiler Incrustation and Meth4
ods for Preventing Corrosion and the Formation of Scale ;

By Charles T. Davis. Illustrated by 65 engravings. 8vo. $i.^o
DAVIS.—The Manufacture of Paper:
Being a Description of the various Processes for the Fabrication,
Coloring and Finishing of every kind of Paper, Including the Dif-
ferent Raw Materials and the Methods for Determining their Values,
the Tools, Machines and Practical Details connected with an intelli-

gent and a profitable prosecution of the art, with special reference to
the best American Practice. To which are added a History of Pa-
per, complete Lists of Paper-Making Materials, List of American
Machines, Tools and Processes used in treating the Raw Materials,
and in Making, Coloring and Finishing Paper. By Charles T.
Davis. Illustrated by 156 engravings. 608 pages, 8vo. ^6.oo

OAVIS.—The Manufacture of Leather:
Being a description of all of the Processes for the Tanning, Tawing,
Currying, Finishing and Dyeing of every kind of Leather

;
including

the various Raw Materials and the Methods for Determining their

Values; the Tools, Machines, and all Details of Importance con-
nected with an Intelligent and Profitable Prosecution of the Art, with
Special Reference to the Best American Practice. To which are
added Complete Lists of all American Patents for Materials, Pro-
cesses, Tools, and Machines for Tanning, Currying, etc. By Charles
Thomas Davis. Illustrated by 302 engravings and 12 Samples of
Dyed Leathers. One vol., 8vo., 824 pages . . . ;^io.oo

DAWIDOWSKY—BRANNT.—A Practical Treatise on the
Raw Materials and Fabrication of Glue, Gelatine, Gelatine
Veneers and Foils, Isinglass, Cements, Pastes, Mucilages,
etc.

:

Eased upon Actual Experience. By F. Dav^^idowsky, Technical
Chemist. Translated from the German, with extensive additions,
including a description of the most Recent Amerioan Processes, by
William T. Brannt, Graduate of the Royal Agricultural College
of Eldena, Prussia. 35 Engravings. lamo. , . . #2.50

DE GRAFF.—The Geometrical Stair-Builders' Guide:
Being a Plain Practical System of Hand-Railing, embracing all its

necessary Details, and Geometrically Illustrated by twenty-two Steel
Engravings

;
together with the use of the most approved pnnciplef

«f Practical Geometry. By SiMON De Graff, Architect. 41©.
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1)E KONINCK—DIETZ.—A Practical Manual of Chemical

Analysis and Assaying

:

As applied to the Manufacture of Iron from its Ores, and to Cast Iron,

Wrought Iron, and Steel, as found in Commerce. By L. L. Dh
KoNiNCK, Dr. Sc., and E. Dietz, Engineer. Edited with Notes, by

Robert Mallet, F. R. S., F. S. G., M. I. C. E., etc. American

Edition, Edited with Notes and an Appendix on Iron Ores, by A. A.

Fesquet, Chemist and Engineer. i2mo, . . . $2.50

DUNCAN.—Practical Surveyor's Guide : t

Containing the necessary information to make any person of com-

mon capacity, a finished land surveyor without the aid of a teacher

By Andrew Duncan. Illustrated. i2mo. . . . _
$1.25

DUPLAIS. A Treatise on the Manufacture and Distillation

of Alcoholic Liquors

:

Comprising Accurate and Complete Details in Regard to Alcohol

from Wine, Molasses, Beets, Grain, Rice, Potatoes, Sorghum, Aspho

del. Fruits, etc. ; with the Distillation and Rectification of Brandy,

Whiskey, Rum, Gin, Swiss Absinthe, etc., the Preparation of Aro-

matic Waters. Volatile Oils or Essences, Sugars, Syrups, Aromatic

Tinctures, Liqueurs, Cordial Wines, Effervescing Wines, etc., the

Ageing of Brandy and the improvement of Spirits, with CopioHa

Directions and Tables for Testing and Reducing Spirituous Liquors,

etc., etc. Translated and Edited from the French of MM. Duplais,

Ain'e et Jeune. By M. McKennie, M. D. To which are added the

United States Internal Revenue Regulations for the Assessment and

Collection of Taxes on Distilled Spirits. Illustrated by fourteen

folding plates and several wood engravings. 743 pp. 8vo. $10 00

aUSSAOCE.—Practical Treatise on the Fabrication ofMatches,

Gun Cotton, and Fulminating Powder.

By Professor H. Dussauce. i2mo $3 °°

OYER AND COLOR-MAKER'S COMPANION:
Containing upwards of two hundred Receipts for making Colors, on

the most approved principles, for all the various styles and fabrics now

in existence; with the Scouring Process, and plain Directions for

Preparing, Washing-off, and Finishing the Goods. i2mo. 25

EDWARDS.—A Catechism of the Marine Steam-Engine,

For the use of Engineers, Firemen, and Mechanics. A Practical

Work for Practical Men. By Emory Edwards, Mechanical Engi-

neer. Illustrated by sixty-three Engravings, including examples of

the most modern Engines. Third edition, thoroughly revised, with

much additional matter. i2mo. 414 pages . . . $2 oa

CDWARDS.—Modern American Locomotive Engines,

Their Design, Construction and Management. By Emory EdwARDS,

Illustrated i2mo. . .
$2.00

SDWARDS.—The American Steam Engineer:

Theoretical and Practical, with examples of the latest and most ap-

proved American practice in the design and construction of Steam

Engines and Boilers. For the use of engineers, machinists, boiler-

w^akers, and engineering students. By Emory Edwards. Fully

illustrated, 419 pages. l2mo, .... $2.^0
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eDWARDS.—Modern American Marine Engines, Boilers, ani
Screw Propellers,

Their Design and Construction. Showing the Present Praaice of
the most Eminent Engineers and Marine Engine Builders in the
United States. Illustrated by 30 large and elaborate plates. Ato oaEDWARDS.—The Practical Steam Engineer's Guide
In the Design, Construction, and Management of American Stationary,
Portable, and Steam Fire- Engines, Steam Pumps, Boilers, Injectors^
Governors, Indicators, Pistons and Rings, Safety Valves and Steam
Gauges. For the use of Engineers, Firemen, and Steam Users. By
Emory Edwards. Illustrated by 119 engravings. 420 pages.

^52 50
EISSLER.—The Metallurgy of Gold :

A Practical Treatise on the Metallurgical Treatment of Gold-Bear-
ing Ores, including the Processes of Concentration and Chlorination,
and the Assaying, Melting, and Refining of Gold. By M. Eissler.
With 132 Illustrations. i2mo ^3.50

EISSLER.—The Metallurgy of Silver :

A Practical Treatise on the Amalgamation, Roasting, and Lixiviation
of Silver Ores, including the Assaying, Melting, and Refining of
Silver BulHon. By M. Eissler. 124 Illustrations. 336 ppi2mo

j^425
ELDER.—Conversations on the Principal Subjects of Political

Economy.
By Dr. William Elder. 8vo ^2.50

ELDER.—Questions of the Day,
Economic and Social. By Dr. William Elder. 8vo. . ^300

ERNI.—Mineralogy Simplified.
Easy Methods of Determining and Classifying Minerals, including
Ores, by means of the Blowpipe, and by Humid Chemical Analysis,
based on Professor von Kobell's Tables for the Determination of
Minerals, with an Introduction to Modern Chemistry. By Henry
Erni, A.M., M.D., Professor of Chemistry. Second Edition, rewritten,
enlarsjed and improved. i2mo. ..... ^3 00

FAIRBAIRN.—The Pnnciples of Mechanism and Machinery
of Transmission •

Comprising the Principles of Mechanism, Wheels, and Pulleys,
Strength and Proportions of Shafts, Coupling of Shafts, and Engag.
ing and Disengaging Gear. By SiR William Fairbairn, Bait.

C. E. Beautifully illustrated by over 150 wood-cuts. In one
volume. i2mo $2.^c

FLEMING.—Narrow Gauge Railways in America.
A Sketch of their Rise, Progress, and Success. Valuable Statistics

as to Grades, Curves, Weight of Rail, Locomotives, Cars, etc. By
Howard Fleming. Illustrated, 8vo 00

FORSYTH.—Book of Designs for Headstones, Mural, and
other Monuments

:

Containing 78 Designs. By James ForsytH. With an Introduction

hjr Charles Boutell, M. A. 4 to,, cloth . . - $5 oa
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FRANKEL HUTTER.—A Practical Treatise on the Manu»
facture of Starch, Glucose, Starch-Sugar, and Dextrine:

Based on the German of Ladislaus Von Wagner, Professor in the

Royal Technical High School, Buda-Pest, Hungary, and other

authorities. By Julius Frankel, Graduate of the Polytechnic

School of Hanover. Edited by Robert Hutter, Chemist, Practical

Manufacturer of Starch-Sugar. Illustrated by 58 engravings, cover-

ing every branch of the subject, including examples of the most

Recent and Best American Machinery. 8vo., 344 pp. . ^3.50

GARDNER.—The Painter's Encyclopaedia:

Containing Definitions of all Important Words in the Art of Plain

and Artistic Painting, with Details of Practice in Coach, Carriage,

Railway Car, House, Sign, and Ornamental Painting, including

Graining, Marbling, Staining. Varnishing, Polishing, Lettering,

Stenciling, Gilding, Bronzing, etc. By Franklin B. Gardner.

158 Illustrations. i2mo. 427 pp ^2.00

GARDNER.—Everybody's Paint Book:
A Complete Guide to the Art of Outdoor and Indoor Painting, De-

signed for the Special Use of those who wish to do their own work,

and consisting of Practical Lessons in Plain Painting, Varnishing,

Polishing, Staining, Paper Hanging, Kalsomining, etc., as well as

Directions for Renovating Furniture, and Hints on Artistic Work for

Home Decoration. 38 Illustrations. i2mo., 183 pp. . $1.00

GEE.—The Goldsmith's Handbook:
Containing full instructions for the Alloying and Working of Gold,

including the Art of Alloying, Melting, Reducing, Coloring, Col-

lecting, and Refining; the Processes of Manipulation, Recovery of

Waste; Chemical and Physical Properties of Gold; with a New
System of Mixing its Alloys ; Solders, Enamels, and other Useful

Rules and Recipes. By George E. Gee. i2mo, . . $1.7$

GEE.—The Silversmith's Handbook :

Containing full instructions for the Alloying and Working of Silver,

including the different modes of Refinir-and Melting the Metal; its

Solders ; the Preparation of Imitation Alloys ; Methods of Manipula-

tion ; Prevention of Waste ; Instructions for Improving and Finishing

the Surface of the Work
;
together with other Useful Information and

Memoranda. By George E. Gee. Illustrated. i2mo. ^1.75

GOTHIC ALBUM FOR CABINET-MAKERS:
Designs for Gothic Furniture. Twenty-three plates. Oblong ^2.00

GRANT.—A Handbook on the Teeth of Gears :

Their Curves, Properties, and Practical Construction. By George

B. Grant. Illustrated. Third Edition, enlarged. 8vo. $1.50

GREENWOOD.—Steel and Iron:

Comprising the Practice and Theory of the Several Methods Pur-

sued in their Manufacture, and of their Treatment in the Rolling-

Mills, the Forge, and the Foundry. By William Henry Green-

wood, F. C, S. With 97 Diagrams, 536 pages. i2mo. ;^2.oo
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GREGORY.—Mathematics for Practical Men •

Adapted to the Piirsuits of Surveyors, Architects, Mechanics, and
Livil Engineers. By Olinthus Gregory. 8vo., plates $2 00GRIMSHAW.—Saws

:

The History Development, Action, Classification, and Comparisonof Saws of all kmds. Copiom Appendices. Giving the details

?.^^"t n "'''7^^"^' ^^"^"S' Gumming, etc. Care fnd Use ofsaws; lables of Gauges; Capacities of Saw-Mills; List of Saw-
Fatents, and other valuable information. By Robert Grimshaw

IlSationf. ^-So'"^-g^d
edition, ^ith . Supplement, and^ 354

CRISWOLD.—Railroad Engineer's Pocket Companion for tS
Field

:

Comprising Rules for Calculating Deflection Distances and Angles
Tangential Distances and Angles, and all Necessary Tables for En'
gineers; also the Art of Levelling from Preliminary Survey to *he
Construction of Railroads, intended Expressly for the Young En-
gineer, together with Numerous Valuable Rules and Examoles BvW. Griswold. i2nio., tucks ... *

7e
°f B^ast Furnace Phenomena:

'

By M. L. Gruner, President of the General Council of Mines o!
France, and lately Professor of Metallurgy at the Ecole des Mines.
Iranslated, with the author's sanction, with an Appendix, by L DB. Gordon, F. R. S. E., F. G. S. 8vo. . $2%

*'*'"Mfch°anr/."^''^"^
^^^^''^ Lumberman. Farmer and

Containing Accurate Tables of Logs Reduced to Inch Board Meas.
ure. Plank Scantling and Timber Measure; Wages and Rent bvWeek or Month; Capacity of Granaries, Bins and Cisterns; LandMeasure, Interest Tables, with Directions for Finding the Interest onany sum at 4, 5, 6, 7 and 8 per cent., and many other Useful Tables
32 mo., boards. 186 pages

HASERICK.—The Secrets of the Art of Dyeing Wool, Cotton-and Linen, '

Including Bleaching and Coloring Wool and Cotton Hosiery andRandom Yarns. A Treatise based on Economy and Practice. Bv
C. HASERICK. Illustrated by 323 Dyed Patterns of the Yarnt

or fabrics. 8vo. ... «7 fHATS AND FELTING: ''^^

A Practical Treatise on their Manufacture. By a Practical Hatter
illustrated by Drawings of Machinery, etc. 8vo «i 2?

Per^ha"'^
Practical Treatise on Caoutchouc and Guita

Comprising the Properties of the Raw Materials, and the manner 0/Mixing and Working them; with the Fabrication of Vulcanized andHard Rubbers, Caoutchouc md Gutta Pescha Compositions. Walw.proof Substances, Elastic Ttesues, the Utilization of Waste etc etcFrom the German of Raimund Hoffer. By W. T Eranmt'
Illustrated i2mo. .

/ 1. i-kannt.

$2.SC
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HAUPT—RHAWN.—A Move for Better Roads :

Essays on Road-making and Maintenance and Road Laws, for

which Prizes or Honorable Mention were Awarded through the

University of Pennsylvania by a Committee of Citizens of Philadel-

phia, with a Synopsis of other Contributions and a Review by the

Secretary, Lewis M. Haupt, A. M., C. E.; also an Introduction by

William H. Rhawn, Chairman of the Committee. 319 pages.

8vo $2.oa

HUGHES.—American Miller and Millwright's Assistant:
By William Carter Hughes. i2mo ^Si.5o

HULME.—Worked Examination Questions in Plane Geomet -

rical Drawing :

For the Use of Candidates for the Royal Military Academy, Wool-
wich ; the Royal Military College, Sandhurst ; the Indian Civil En-,

gineering College, Cooper's Hill ; Indian Public Works and Tele-

graph Departments ; Royal Marine Light Infantry; the Oxford and
Cambridge Local Examinations, etc. By F. Edward Hulme, F. L.

S., F. S. A., Art-Master Marlborough College. Illustrated by 300
examples. Small quarto .....> $2.^a

JERVIS.—Railroad Property:
A Treatise on the Construction and Management of Railways;

designed to afford useful knowledge, in the popular style, to tho

holders of this class of property ; as well as Railway Manageia, Offi-

cers, and Agents. By John B. Jervis, late Civil Engineer of the

Hudson River Railroad, Croton Aqueduct, etc. i2mo., cloth $2.oa

KEENE.—A Hand-Book of Practical Gauging:
For the Use of Beginners, to which is added a Chapter on Dristilla-

tion, describing the process in operation at the Custom-House for

ascertaining the Strength of Wines. By James B. Keene, of H. M.
Customs. 8vo. ........ ^1^25

KELLEY.—Speeches, Addresses, and Letters on Industrial and
Financial Questions

:

By Hon. William D. Kelley, M. C. 544 pages, 8vo. . $3-oo

KELLOGG.—A New Monetary System :

The only means of Securing the respective Rights of Labor and

Property, and of Protecting the Public from Financial Revulsions.'

By Edward Kellogg, Revised from his work on "Labor and
' other Capital." With numerous additions from his mnruscript.

Edited by MARY Kellogg Putnam, Fifth edition. To which 1»

added a Biographical Sketch of the Author. One volume, i2mo.

Paper cover ^Si.oo

Bound in cloth I-S*

KEMLO.—Watch-Repairer's Hand-Book

:

Being a Complete Guide to the Young Beginner, in Taking Apart,

Putting Together, and Thoroughly Cleaning the English Lever and

other Foreign Watches, and all American Watches. By F. Kemlo,

Practical Watchmaker. With Illustrations. lamo. . $I.2|
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KENTISH.—A Treatise on a Box of Instruments,
And the Slide Rule; with the Theory of Trigonometry and Loga
rithms, including Practical Geometry, Surveying, Measuring of Tim.
bar. Cask and Malt Gauging, Heights, and Distances. By Thoma}
Kentish. I n one volume. l2mo. . Sj 2c

KERL.—The Assayer's Manual:
'

An Abridged Treatise on the Docimastic Examination of Ores, and
Furnace and other Artificial Products. By Bruno Kerl, Professor
in the Royal School of Mines. Translated from the German by
William T. Brannt. Second American edition, edited with Ex-
tensive Additions by F. Lynwood Garrison, Member of the
American Institute of Mining Engineers, etc. Illustrated by 87 en-
gravings. 8vo j^3.00

KICK.—Flour Manufacture.
A Treatise on Milling Science and Practice. By Frederick Kick,
Imperial Regierungsrath, Professor of Mechanical Technology in the
imperial German Polytechnic Institute, Prague. Translated from
the second enlarged and revised edition with supplement by H. H.
P. PowLES, Assoc. Memb. Institution of Civil Engineers. Illustrated
with 28 Plattis, and 167 Wood-cuts. 367 pages. 8vo. . ^10.00

KINGZETT.—The History, Products, and Processes of the
Alkali Trade

:

Including the most Recent Improvements. By Charles Thomas
KiNGZETT,' Consulting Chemist. With 23 illustrations. 8vo. $2.^0

KIRK.—The Founding of Metals :

A Practical Treatise on the Melting of Iron, with a Description of the
Founding of Alloys; also, of all the Metals and Mineral Substancej
used in the Art of Founding. Collected from original sources. B)
Edward Kirk, Practical Foundryman and Chemist. Illustrated.

Third edition. 8vo. ....... ^2.50
LANDRIN.—A Treatise on Steel

:

Comprising its Theory, Metallurgy, Properties, Practical Working,
and Use. By M. H. C. Landrin, Jr., Civil Engineer. Translated
from the French, with Notes, by A. A. Fesquet, Chemist and En
gineer. With an Appendix on the Bessemer and the Martin Pro-
<ce«ses for Manufacturing Steel, from the Report of Abram S. Hewitt
United States Commissioner to the Universal Exposition, Paris, 1867!
I2mo ^53.00

LANGBEIN.—A Complete Treatise on the Electro-Deposition
of Metals

;

Translated from the German, with Additions, by Wm. T. Brannt.
125 illustrations. 8vo ;^4.oo

LARDNER.—The Steam-Engine

:

For the Use of Beginners. Illustrated. i2mo. . . . 7SLEHNER.—The Manufacture of Ink:
Comprising the Raw Materials, and the Preparation of Writing,
Copying and Hek:ograph Inks, Safety Inks, Ink Extracts and Pow-
ders, etc. Translated from the German of Sigmund Lehner, with
additions by William T. Brannt. Illustrated. i2mo. $2.00
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LARKIN.—The Praciicai Brass and Iron Founder's Guide

;

A Concise Treatise on Brass Founding, Moulding, the Metals and

their Alloys, etc. ; to which are added Recent Improvements in the

Manufacture of Iron, Steel by the Bessemer Process, etc., etc. By
James Larkin, late Conductor of the Brass Foundry Department i«

Reany, Neafie & Co.'s Penn Works, Philadelphia. New edition,

revised, with extensive additions. i2mo. . . . $2,50

IJEROUX.—A Practical Treatise on the Manufacture of

Worsteds and Carded Yarns :

Comprising Practical Mechanics, with Rules and Calculations applied

to Spinning ;
Sorting, Cleaning, and Scouring Wools ; the English

and French Methods of Combing, Drawing, and Spinning Worsteds,

and Manufacturing Carded Yarns. Translated from the French of

Charles Leroux, Mechanical Engineer and Superintendent of a

Spinning-Mill, by Horatio Paine, M. D., and A. A. Fesquet,

Chemist and Engineer. Illustrated by twelve large Plates, To which

is added an Appendix, containing Extracts from the Reports of the

International Jury, and of the Artisans selected by the Committee

appointed by the Council of the Society of Arts, London, on Woolen
and Worsted Machinery and Fabrics, as exhibited in the Paris Uni-

versal Exposition, 1867. 8vo. $S-^
LEFFEL.—The Construction of Mill-Dams :

Comprisitig also the Building of Race and Reservoir Embankments
and Head-Gates, the Measurement of Streams, Gauging of Water

Supply, etc. By James Leffel & Co. Illustrated by 58 engravings.

8vo $2.50

LESLIE.—Complete Cookery:
Directions for Cookery in its Various Branches. By Miss Leslie.

Sixtieth thoasand. Thoroughly revised, with the addition of New
Receipts. i2mo. . ifi-5°

LE van.—The Steam Engine and the Indicator

:

Their Origin and Progressive Development; including the Most

Recent Examples of Steam and Gas Motors, together with the Indi-

cator, its Principles, its Utility, and its Application. By William
Barnet Le Van. Illustrated by 205 Engravings, chiefly of Indi-

cator-Cards. 469 pp. 8vo p^.oo

HEBER.—Assayer's Guide :

Or, Practical Directions to Assayers, Miners, and Smelters, for the

Tests and Assays, by Heat and by Wet Processes, for the Ores of all

the principal Metals, of Gold and Silver Coins and Alloys, and o'

Coal, etc. By Oscar M. Lieber. lamo. . . . $1.2:

Lockwood's Dictionary of Terms :

Used in the Practice of Mechanical Engineering, embracing those

Current in the Drawing Office, Pattern Shop, Foundry, Fitting, Turn-

ing, Smith's and Boiler Shops, etc., etc., comprising upwards of Six

Thousand Definitions. Edited by a Foreman Pattern Maker, author

i,f " Pattern Making." 417 PP* '2mo. . . . ti-oo
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ItUKIN.—Amongst Machines

;

Embracing Descriptions of the various Mechanical Appliances used
in the Manufacture of Wood, Metal, and other Substances. J2mo.

lUKIN.—The Boy Engineers :

What They Did, and How They Did It. With 30 plates. iSmo.

$i.JS
LUKIN.—The Young Mechanic s

Practical Carpentry. Containing Directions for the Use of all kinds
of Tools, and for Construction of Steam-Engines and Mechanical
Models, including the Art of Turning in Wood and Metal. By John
LuKiN, Author of "The Lathe and Its Uses," etc. Illustrated.

l2mo. .......... $1-75
MAIN and BROWN.—Questions on Subjects Connected with

the Marine Steam-Engine

:

And Examination Papers; with Hints for their Solution. By
Thomas J. Main, Professor of Mathematics, Royal 'Jfaval College,

and Thomas Brown, Chief Engineer, R. N. i2mo., cloth . $1.50
MAIN and BROWN.—The Indicator and Dynamometer:
With their Practical Applications to the Steam-Engine. By Thomas
J. Main, M. A. F. R., Ass't S. Professor Royal Naval College,

Portsmouth, and Thomas Brown, Assoc. Inst. C. E., Chief Engineei
R. N., attached to the R. N. College. Illustrated. 8vo. . ^1.50

MAIN and BROWN.—The Marine Steam-Engine.
By Thomas J. Main, F. R. Ass't S. Mathematical Professor at the

Royal Naval College, Portsmouth, and Thomas Brown, Assoc.
Inst. C. E., Chief Engineer R. N. Attached to the Royal Nav^l
College. With numerous illustrations. 8vo. . , $5.00

MAKINS.—A Manual of Metallurgy:
By George Hogarth Makins. 100 engravings. Second edition
rewritten and much enlarged. i2mo., 592 pages . , $3 00

MARTIN.—Screw-Cutting Tables, for the Use of Mechanical
Engineers :

Showing the Proper Arrangement of Wheels for Cutting the Threads
of Screws of any Required Pitch ; with a Table for Making the Uni-
versal Gas-Pipe Thread and Taps. By W. A. Martin, Engineer.
«vo. SO

MICHELL.—Mine Drainage:
Being a Complete and Practical Treatise on Direct-Acting Under<
jjound Steam Pumping Machinery. With a Description of a lai^
number of the best known Engines, their General Utility and lh«
Special Sphere of their Action, the Mode of their Application, ancj

their Merits compared with other Pumping Machinery. By Stephen
MiCHELL. Illustrated by 137 engravings. 8vo., 277 pages . $6.00

MOLESWORTH.—Pocket-Book of Useful Formulae and
Memoranda for Civil and Mechanical Engineers.

By Guilford L. Molesworth, Member of the Institution of Civil

Engineers, Chief Resident Engineer of the Ceylon Railway. Full,
bound in Pocket-book form . . . • . • $1.00



HENRY CAREY BAIRD & CO.'is CATALOGUE. 19

MOORE.—The Universal Assistant and the Complete Me-
chanic :

Containing over one million Industrial Facts, Calculations, Receiptit

Processes, Trades Secrets, Rules, Business Forms, Legal Items, Etc.,

in- every occupation, from the Household to the Manufactory. By
R. Moore. Illustrated by 500 Engravings. i2mo. . 12.59

MORRIS.—Easy Rules for the Measurement of Earthworks:
By means of the Prismoidal Formula. Illustrated with Numerout
Wood-Cuts, Problems, and Examples, and concluded by an Exten-

sive Table for finding the Solidity in cubic yards from Mean Areas.

The whole being adapted for convenient use by Engineers, Surveyors,

Contractors, and others needing Correct Measurements of Earthwork.

By Elwood Morris, C. E. 8vo ^51.50

MORTON.—The System of Calculating Diameter, Circumfer-

ence, Area, and Squaring the Circle

:

Together with Interest and Miscellaneous Tables, and other informa-

tion. By James Morton. Second Edition, enlarged, with the

Metric System. i2mo 50
NAPIER.—Manual of Electro-Metallurgy:

Including the Application of the Art to Manufacturing Processes.

By James Napier. Fourth American, from the Fourth London
edition, revised and enlarged. Illustrated by engravings. 8vo.

NAPIER.—A System of Chemistry Applied to Dyeing,

By James Napier, F. C. S. A New and Thoroughly Revised Edi«

tion. Completely brought up to the present state of the Science,

including the Chemistry of Coal Tar 'Colors, by A. A. Fesquet,

Chemist and Engineer. With an Appendix on Dyeing and Caiico

Printing, as shown at the Universal Exposition, Paris, 1867. Illus-

trated. Svo. 422 pages $3-5o

NEVILLE.— Hydraulic Tables, Coefficients, and Formula, for

finding the Discharge of Water from Orifices, Notches,

Weirs, Pipes, and Rivers :

Third Edition, with Additions, consisting of New Formulae for the

Discharge from Tidal and Flood Sluices and Siphons; general infor-

mation on Rainfall, Catchment-Basins, Drainage, Sewerage, Water

Supply for Towns and Mill Power. By ToHN Neville, C. E. M. R.

I. A. ; Fellow of the Royal Geological Society of Ireland. Thick
l2mo $5-S^

NEWBERY.— Gleanings from Ornamental Art of every
style

:

Drawn from Examples in the British, South Kensington, Indian,

Crystal Palace, and other Museums, the Exhibitions of 1851 and

1862, and the best English and Foreign works. In a series of loo

exquisitely drawn Plates, containing many hundred examples. By
Robert Newbery. 4I0. $12.50

NICHOLLS. —The Theoretical and Practical Boiler-Maker and
Engineer's Reference Book:

Containing a variety of Useful Information for Employers of Labor.

Foremen and Working Boiler-Makers, Iron, Copper, and Tinsmith*
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Draughtsmen, Engineers, the General Steam- using Public, and for the
Use of Science Schools and Classes. By Samuel Nicholls. Illus*
trated by sixteen plaies, i2mo. ..... $2.KQ

NICHOLSON.—A Manual of the Art of Bookbinding

:

Containing full instructions in the different Branches of Forwarding,
Gilding, and Finishing. Also, the Art of Marbling Book-edges and
Paper. By James B. Nicholson. Illustrated. i2mo., cloth $2.2<

NICOLLS.—The Railway Builder:
A Hand-Book for Estimating the Probable Cost of American Rail"
way Construction and Equipment. By William J. NicOLLS, CivA
Engineer. Illustrated, full bound, pocket-book form . $2.00

NORMANDY.—The Commercial Handbook of Chemical An-
alysis :

Or Practical Instructions for the Determination of the Intrinsic of
Commercial Value of Substances used in Manufactures, in Trades,
and in the Arts. By A. Normandy. New Edition, Enlarged, and
to a great extent rewritten. By Henry M. Noad, Ph.D., F.R.S.,
thick i2mo

$S-00NORRIS.—A Handbook fcr Locomotive Engineers and Ma>
chinists

:

Comprising the Proportions and Calculations for Constructing Loco-
motives; Manner of Setting Valves; Tables of Squares, Cubes, Areas,
etc., etc. By Septimus Norris, M. E, New edition. Illustrated,

lamo jSi.^o

HYSTROM.—A New Treatise on Elements of Mechanics

:

Establishing Strict Precision in the Meaning of Dynamical Terms

:

accompanied with an Appendix on Duodenal Arithmetic and Me-
trology. By John W. Nystrom, C. E. Illustrated. 8vo. $2.00

NYSTROM.—On Technological Education and the Construc-
tion of Ships and Screw Propellers

:

For Naval and Marine Engineers. By John W. Nystrom, late
acting Chief Engineer, U. S. N. Second edition, revised, with addi-
tional matter. Illustrated by seven engravings. i2mo. . I1.50

3'NEILL.—A Dictionary of Dyeing and Calico Printing:
Containing a brief account of all the Substances and Processes in
use in the Art of Dyeing and Printing Textile Fabrics ; with Practical
Receipts and Scientific Information. By Charles O'Neill, Analy-
tical Chemist. To which is added an Essay on Coal Tar Colors and
their application to Dyeing and Calico Printing. By A. A. Fesquet,
Chemist and Engineer. With an appendix on Dyeing and Calico
Printing, as shown at the Universal Exposition, Paris, 1867. 8vo.
491 pages |, CO

pRTON.—Underground Treasures-.
How and Where to Find Them. A Key for the Ready Determination
cS all the Useful Minerals within the United States. By James
Orton, A.m., Late Professor of Natural History in Vassar College,
N. Y.; Cor. Mem. of the Academy of Natural Sciences, Philadelphia,'
and of the Lyceum of Natural History, New York ; author of the
"Andes and the Amazon," etc. A New Edition, with Additions.
Silusiratsd

^ #v 59
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OSBORN.—The Prospector's Field Book and Guide :
>

In the Search for and the Easy Determination of Ores and Other
Useful Minerals. By Prof. H. S. Osborn, LL. D., Author of
" The Metallurgy of Iron and Steel ; " "A Practical Manual of

Minerals, Mines, and Mining." Illustrated by 44 Engravings.
l2mo ^Sl.50

OSBORN.—A Practical Manual of Minerals, Mines and Min-
ing:

Comprising the Physical Properties, Geologic Positions, Local Occur-
rence and Associations of the Useful Minerals; their Methods of
Chemical Analysis and Assay: together with Various Systems of
Excavating and Timbering, Brick and Masonry Work, during Driv-
ing, Lining, Bracing and other Operations, etc. By Prof H. S.

Osborn, LL. D., Author of the " Metallurgy of Iron and Steel."

Illustrated by 171 engravings from original drawings. 8vo. M-S^OVERMAN.—The Manufacture of Steel

:

Containing the Practice and Principles of Working and Making Steel.

A Handbook for Blacksmiths and Workers in Steel and Iron, Wagon
Makers, Die Sinkers, Cutlers, and Manufacturers of Files and Hard-
ware, of Steel and Iron, and for Men of Science and Art. By
Frederick Overman, Mining Engineer, Author of the " Manu-
facture of I«on," etc. A new, enlarged, and revised Edition. By
A. A. Fesquet, Chemist and Engineer. l2mo. . . ^1.50

OVERMAN.—The Moulder's and Founder's Pocket Guide :

A Treatise on Moulding and Founding in Green-sand, Dry-sand, Loam,
and Cement; the Moulding of Machine Frames, Mill-gear, Hollow*
ware, Ornaments, Trinkets, Bells, and Statues; Description of Moulds
for Iron, Bronze, Brass, and other Metals; Piaster of Paris, Sulphur,
Wax, etc. ; the Construction of Melting Furnaces, the Melting and
Founding of Metals ; the Composition of Alloys and their Nature,
etc., etc. By Frederick Overman, M. E. A new Edition, to

which is added a Supplement on Statuary and Ornamental Moulding,
Ordnance, Malleable Iron Castings, etc. By A. A, Fesquet, Chem-
ist and Engineer. Illustrated by 44 engravings. l2mo. . JS2.O0,

PAINTER, GILDER, AND VARNISHER'S COMPANION-/
Containing Rules and Regulations in everything relating to the ArlS
of Painting, Gilding, Varnishing, Glass-Staining, Graining, Marbling,
Sign-Writing, Gilding on Glass, and Coach Painting and Varnishing;
Tests for the Detection of Adulterations in Oils, Colors, etc. ; and a
Statement of the Diseases to which Painters are peculiarly liable, with
the Simplest and Best Remedies. Sixteenth Edition. Revised, with

an Appendix. Containing Colors and Coloring—Theoretical and
Practical. Comprising descriptions of a great variety of Additional

Pigments, their Qualities and Uses, to which are added. Dryers, and
Modes and Operations of Painting, etc. Together with Chevreurs
principles of Plarmony and Contrast of Colors. l2mo. Cloth $1.50

PALLETT.—The Miller's, Millwright's, and Engineer's Guide.
By IIknrv Pallett. Illustrated. i2mo. . . * #2.oa
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PERCY.—The Manufacture of Russian Sheet-Iron.

By John Percy, M. D., F. R. S., Lecturer on Metallurgy at th«

Royal School of Mines, and to The Advance Class of Artillerj

Officers at the Royal Artillery Institution, Woolwich; Author of

" Metallurgy." With Illustrations. 8vo., paper . , 50 cts.

PERKINS.—Gas and Ventilation :

Practical Treatise on Gas and Ventilation. With Special Relation

to Illuminating, Heating, and Cooking by Gas. Including Scientific

Helps to Engineer-students and others. With Illustrated DiigramSc

By E. E. Perkins. i2mo., cloth ^1.25

PERKINS AND STOWE.—A New Guide to the Sheet-iron

and Boiler Plate Roller :

Containing a Series of Tables showing the Weight of Slabs and Pile*

to Produce Boiler Plates, and of the Weight of Piles and the Sizes of

Bars to produce Sheet-iron; the Thickness of the Bar Gaug«
in decimals ; the Weight per foot, and the Thickness on the Bar or

Wire Gauge of the fractional parts of an inch; the Weight per

sheet, and the Thickness on the Wire Gauge of Sheet-iron of various

dimensions to weigh 112 lbs. per bundle; and the conversion of

Short Weight into Long Weight, and Long W^eight into Short.

Estimated and collected by G. H. Perkins and J. G. Stowe. ^2.50

POWELL—CHANCE—HARRIS.—The Principles of Glass
Making.

By Harry J. Powell, B. A. Together with Treatises on Crown and
Sheet Glass; by Henry Chance, M. A. And Plate Glass, by H.
G. Harris, Asso. M. Inst. C. E. Illustrated i8mo. . $1.50

PROCTOR.—A Pocket-Book of Useful Tables and Formulae
for Marine Engineers :

By Frank Proctor. Second Edition, Revised and Enlarged.
Full -bound pocket-book form ...... $i-SO

REGNAULT.—Elements of Chemistry:
By M. V. Regnault. Translated from the French by T. Forrest
Betton, M. D., and edited, with Notes, by James C. Booth, Melter
and Refiner U. S. Mint, and William L. Faber, Metallurgist and
Mining Engineer. Illustrated by nearly 700 wood-engravings. Com-
prising nearly 1,500 pages. In two volumes, 8vo., cloth . ^7-5o

RICHARDS.—Aluminium :

Its History, Occurrence, Properties, Metallurgy and Applications,

including its Alloys. By Joseph W. Richards, A. C, Chemist and
Practical Metallurgist, Member of the Deutsche Chemische Gesell-

sch^ft. Illustrated i?5.00

RIFFAULT, VERGNAUD, and TOUSSAINT.—A Practical
Treatise on the Manufacture of Colors for Painting

:

Comprising the Origin, Definition, and Classification of Colors; the

Treatment of the Raw Materials ; the best Formula; and the Newest
Processes for the Preparation of every description of Pigment, and
the Necessary Apparatus and Directions for its Use; Dryers; ths

Testing, Application, and Qualities of Paints, etc., etc. By MM,
RjfkA'JLT, Vergnaud, and Toussaint. Revised and Edited by M.
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T. Malspeybe. Translated from the French, by A. A. FesqUCIL

Chemist and Engmeer. Illustrated by Eighty engravings. In one

vol., 8vo., 659 pages . . . . • • • $7 5^

ROPER.—A Catechism of High-Pressure, or Non-Condensing
Steam-Engines

:

Including the Modelling, Constructing, and Management of Steam»

Engines and Steam Boilers. With valuable illustrations. By Ste-

phen Roper, Engineer. Sixteenth edition, revised and enlarged.

i8mo., tucks, gilt edge $2.0Q

ifOPER.—Engineer's Handy-Book:
Containing a full Explanation of the Steam-Engine Indicator, and its

Use and Advantages to Engineers and Steam Users. With Formulae

for Estimating the Power of all Classes of Steam-Engines
;

alsu,

Facts, Figure*, Questions, and Tables for Engineers who wish to

qualify Aemselves for the United States Navy, the Revenue Service,

the Mercantile Marine, or to take charge of the Better Class of Sta-

tionary Steam-Engines. Sixth edition. i6mo., 690 pages, tucks,

gilt edge $3-50

ROPER.—Hand-Book of Land and Marine Engines :

Including the Modelling, Construction, Running, and Management
of Land and Marine Engines and Boilers. With ilJustrations. By
Stephen Roper, Engineer. Sixth edition, i zmo., tvcks, gilt edge.

ROPER.—Hand-Book of the Locomotive :

Including the Construction of Engines and Boilers, and the Construc-

tion, Management, and Running of Locomotives. By Stephen
Roper. Eleventh edition. l8mo., tucks, gilt edge . $2.50

ROPER.—Hand-Book of Modern Steam Eire-Engines.
With illustrations. By STEPHEN RoPER, Engineer. Fourth edition,

i2mo., tucks, gilt edge . $3-5^

ROPER.—Questions and Answers for Engineers.

This little book contains all the Questions that Engineers will
_
be

asked when undergoing an Examination for the purpose of procuring

Licenses, and they are so plain that any Engineer or Fireman of or

dinary intelligence may commit them to memory in a short time. By
Stephen Roper, Engineer. Third edition . . . $3 00

ROPER.—Use and Abuse of the Steam Boiler.

By Stephen Roper, Engineer. Eighth edition, with illustrations.

l8mo., tucks, gilt edge $2.00

ROSE.—The Complete Practical Machinist

:

Embracing Lathe Work, Vise Work, Drills and Drilling, Taps and
Dies, Hardening and Tempering, the Making and Use of Tools,'

Tool Grinding, Marking out Work, etc. By JoSHUA RoSE. Illus.*

trated by 356 engravings. Thirteenth edition, thoroughly revised

and in great part rewritten. In one vol., l2mo., 439 pages $2.^<t

fiOSE.—Mechanical Drawing Self-Taught:
Comprising Instructions in the Selection and Preparation of Drawing

Instruments. Elementary Instruction in Practical Mechanical Draw-
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ing, together with Examples in Simple Geometry and Elementary
Mechanism, including Screw Threads, Gear Wheels, Mechanical
Motions, Engines and Boilers. By Joshua Rose, M. E. Illustrated

by 330 engravings. 8vo , 313 pages .... ^^4.00

ROSE.—The Slide- Valve Practically Explained:
Embracing simple and complete Practical Demonstrations of th.

operation of each element in a Slide-valve Movement, and illustrat-

ing the effects of Variations in their Proportions by examples care,

fully selected from the most recent and successful practice. By
Joshua Rose, M. E. Illustrated by 35 engravings . ;^i.oo

ROSS.—The Blowpipe in Chemistry, Mineralogy and Geology:
Containing all Known Methods of Anhydrous Analysis, many Work-
ing Examples, and Instructions for Making Apparatus. By LiEUT.-

COLONEL W. A. Ross, R. A., F. G. S. With 120 Illustrations.

i2mo $2.00

SHAW.—Civil Architecture

:

Being a Complete Theoretical and Practical System of Building, con-

taining the P'undamental Principles of the Art. By Edward Shaw,
Architect. To which is added a Treatise on Gothic Architecture, etc.

By Thomas W. Silloway and George M. Harding, Architects.

The whole illustrated by 102 quarto plates finely engraved on copper.

Eleventh edition. 4to. ^10.00

SHUNK.—A Practical Treatise on Railway Curves and Loca-
tion, for Young Engineers.

By W. F. Shunk, C. E. l2mo. Full bound pocket-book form ^2.00

SLATER.—The Manual of Colors and Dye Wares.
By J. W. Slater. i2mo ^3-oo

SLOAN.—American Houses :

A variety of Original Designs for Rural Buildings. Illustrated by
26 colored engravings, with descriptive references. By Samukl
Sloan, Architect. 8vo. 1 1.50

SLOAN.—Homestead Architecture:
Containing Forty Designs for Villas, Cottages, and Farm-houses, with

Essays on Style, Construction, Landscape Gardening, Furniture, etc.,

etc. Illustrated by upwards of 200 engravings. By Samuel Sloan,
Architect. 8vo. ........ ^^3.50

BLOANE.—Home Experiments in Science.
By T. O'CoNOR Sloane, E. M., A.M., Ph.D. Illustrated by 91
engravings. i2mo. ....... $1.50

SMEATON.—Builder's Pocket-Companion

:

Containing the Elements of Building, Surveying, and Architecture;
with Practical Rules and Instructions connected with the subject.

By A. C. Smeaton, Civil Engineer, etc. i2mo. . . $1.50

SMITH.—A Manual of Political Economy.
By E. Peshine Smith. A New Edition, to which is added a full

Index. i2ino. $12^
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SMITH.—Parks and Pleasure-Grounds

:

Or Practical Notes on Country Residences, Villas, Public Parks, and
Gardens. By Charles H. J. Smith, Landscape Gardener and
Garden Architect, etc., etc. i2mo. .... $2.00

SMITH,—The Dyer's Instructor

:

Comprising Practical Instructions in the Art of Dyeing Silk, Cotton,

Wool, and Worsted, and Woolen Goods
;

containing nearly 800
Receipts. To which is added a Treatise on the Art of Padding; and
the Printing of Silk Warps, Skeins, and Handkerchiefs, and the

various Mordants and Colors for the different styles of such work.
By David Smith, Pattern Dyer. i2mo. . . . $2.00

SMYTH.—A Rudimentary Treatise on Coal and Coal-Mining.
By Warrington W. Smyth, M. A., F. R. G., President R. G. S.

of Cornwall. Fifth edition, revised and corrected. With flumer-

ous illustrations. l2mo. ...... $^-7^

SNIVELY.—Tables for Systematic Qualitative Chemical AnaK
ysis.

By John H. Snively, Phr. D. 8vo. . . . . $1.00

SNIVELY.—The Elements of Systematic Qualitative Chemical
Analysis

:

A Hand-book for Beginners. By John H. Snively, Phr. D. i6mo.
$2.00

STOKES.—The Cabinet-Maker and Upholsterer's Companion

:

Comprising the Art of Drawing, as applicable to Cabinet Work;
Veneering, Inlaying, and Buhl-Work ; the Art of Dyeing and Stain-

ing Wood, Ivory, Bone, Tortoise-Shell, etc. Directions for Lacker-
ing, Japanning, and Virnishing; to make French Polish, Glues,

Cements, and Compos".a'^ns; with numerous Receipts, useful to work
men generally. Bv Stokes. Illustrated. A New Edition, with
an Appendix upor /ench Polishing, Staining, Imitating, Varnishing,

etc., etc. i2mo

STRENGTH AND OTHER PROPERTIES OF METALS;
Reports of Experiments on the Strength and other Properties of
Metals for Cannon. With a Description of the Machines for Testing
Metals, and of the Classification of Cannon in service. By Officers

of the Ordnance Department, U. S. Army. By authority of the Secre.

taryofWar. Illustrated by 25 large steel plates. Quarto . ^lo.oo
SULLIVAN.—Protectiori to Native Industry.
By Sir Edward Sullivan, Baronet, author of " Ten Chapters on
Social Reforms." Svo. ....... ^1.50

SULZ.—A Treatise on Beverages

:

Or the Complete Practical Bottler. Full instructions for Laboratory

Work, with Original Practical Recipes for all kinds of Carbonated

Drinks, Mineral Waters, Flavorings, Extracts, Syrups, etc. By
Chas. Herman Sulz, Technical Chemist and Practical Bottler

Illustrated by 428 Engravings. 818 pp. Hvo. . . ^10.00
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BYME.—Outlines of an Industrial Science.

By David Syme. i2mo. . . ... $2.cA

TABLES SHOWING THE WEIGHT OF ROUND,
SQUARE, AND FLAT BAR IRON, STEEL, ETC.,

By Measurement. Cloih 63
TAYLOR.—Statistics of Coal

:

Including Mineral Bituminous Substances employed in Arts and
Manufactures; with their Geographical, Geological, and Commercial
Distribution and Amount of Production and Consumption on the

American Continent. With Incidental Statistics of the Iron Manu-
facture. By R. C. Taylor. Second edition, revised by S. S. Halde-
MAN. Illustrated by five Maps and many wood engravings. 8vo.,

cloth $10.00

TEMPLETON.—The Practical Examinator on Steatn and the

Steam-Engine

:

With Instructive References relative thereto, arranged for the Use of
Engineers, Students, and others. By William Templeton, En-

gineer. i2mo. ........ $1.25

THAUSING.—The Theory and Practice of the Preparation of

Malt and the Fabrication of Beer:
With especial reference to the Vienna Process of Brewing. Elab-

orated from personal experience by JULius E. Thausing, Professor

at the School for Brewers, and at the Agricultural Institute, Modling,
near Vienna. Translated from the German by WiLLlAM T, BraNNT,
Thoroughly and elaborately edited, with much American matter, and
according to the latest and most Scientific Practice, by A. Schwarz
and Dr. A. H. Bauer. Illustrated by 140 Engravings. 8vo., 815
pages $10.00

THOMAS.—The Modern Practice of Photography:
By R. W. Thomas, F. C. S. Svo. .... 75

THOMPSON.—Political Economy. With Especial Reference
to the Industrial History of Nations :

By Robert E. Thompson, M. A., Professor of Social Science in the

University of Pennsylvania. lamo. .... $1.50
THOMSON.—Freight Charges Calculator:
By Andrew Thomson, Freight Agent, at^mo. . . $1.25

TURNER'S (THE) COMPANION:
Containing Instructions in Concentric, Elliptic, and Eccentric Turn-
ing; also various Plates of Chucks, Tools, and Instruments; and
Directions for using the Eccentric Cutter, Drill, Vertical Cutter, and
Circular Rest; with Patterns and Instructions for working them
l2mo $1-25

TURNING : Specimens of Fancy Turning Executed on the
Hand or Foot-Lathe

:

With Geometric, Oval, and Eccentric Chucks, and Elliptical Cutting

Frame. By an Amateur. Illustrated by 30 exquisite Photographs.

4to , . $3.00
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VAILE.—Galvanized- Iron Cornice-Worker's Manual :-

Containing Instructions in Laying out the Different Mitres, and
Making Patterns for all kinds of Plain and Circtlar Work. Also,

Tables of Weights, Areas and Circumferences of Circles, and other

Matter calculated to Benefit the Trade. By Charles A. Vaile.
Illustrated by twenty-one plates. 4to. .... $S-^

VILLE.—On Artificial Manures :

Their Chemical Selection and Scientific Application to Agriculture.

A series of Lectures given at the Experimental Farm at Vincennes,

during 1867 and 1874-75. By M. Georges Ville. Translated and

Edited by William Crookes, F. R. S. Illustrated by thirty-one

engravings. 8vo., 450 pages $6.00

VILLE.—The School of Chemical Manures :

Or, Elementary Principles in the Use of Fertilizing Agents. From

the French of M. Geo. Ville, by A. A. Fesquet, Chemist and En-

gineer. With Illustrations. i2mo, . . . . $1-2^

VOQDES.—The Architect's and Builder's Pocket-Companion
and Price-Book

:

Consisting of a Shoit but Comprehensive Epitome of Decimals, Duo-

decimals, Geometry and Mensuration ; with Tables of United States

Measures, Sizes, Weights, Strengths, etc., of Iron, Wood, Stone,

Brick, Cement and Concretes, Quantities of Materials in given Sizes

and Dimensions of Wood, Brick and Stone; and full and complete

Bills of Prices for Carpenter's Work and Painting ; also. Rules for

Computing and Valuing Brick and Brick W^ork, Stone Work, Paint-

ing, Plastering, with a Vocabulary of Technical Terms, etc. By
Frank W. Vogdes, Architect, Indianapolis, Ind. Enlarged, revised,

and corrected. In one volume, 368 pages, full-bound, pocket-book

form, gilt edges $2.00

Cloth . . I.S«

VAN CLEVE.—The English and American Mechanic

:

Comprising a Collection of Over Three Thousand Receipts, Rules,

and Tables, designed for the Use of every Mechanic and Manufac-

turer. By B. Frank Van Cleve. Illustrated. 500 pp. lamo. $2.00

WAHNSCHAFFE.—A Guide to the Scientific Examination
of Soils

:

Comprising Select Methods of Mechanical and Chemical Analysis

and Physical Investigation. Translated from the German of Dr. F.

WAHNSCHAFFE. With additions by William T. Brannt. Illus-

trated by 25 engravings. l2mo. 177 pages . . . $1-30

WALL.—Practical Graining

:

With. Descriptions of Colors Employed and Tools Used. Illustrated

by 47 Colored Plates, Representing the Various Woods Used in

Interior Finishing. By William E. Wall. 8vo. . $2.50

WALTON.—Coal-Mining Described and Illustrated:

By Thomas H. Walton, Mining Engineer. Illustrated by 24 large

and elaborate Plates, after Actual Workings and Apparatus. $S-00
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WARE.—The Sugar Beet.

\ Including a History of the Beet Sugar Industry in Europe, Varieticf
of the Sugar Beet, Examination, Soils, Tillage, Seeds and Sowings
Yield and Cost of Cultivation, Harvesting, Transportation, Conserva-
tion, Feeding Qualities of the Beet and of the Pulp, etc. By Lewu
S. Ware, C. E., M. E. Illustrated by ninety engravings. 8vo.

$4.00
WARN.—The Sheet-Metal Worker's Instructor:
For Zinc, Sheet-Iron, Copper, and Tin-Plate Workers, etc. Contain-
ing a selection of Geometrical Problems

;
also. Practical and Simple

Rules for Describing the various Patterns required in the different
branches of the above Trades. By Reuben H. Warn, Practical
Tin-Plate Worker. To vifhich is added an Appendix, containing
Instructions for Boiler- Making, Mensuration of Surfaces and Solids,
Rules for Calculating the Weights of different Figures of Iron and
Steel, Tables of the Weights of Iron, Steel, etc. Illustrated by thirty-

two Plates and thirty-seven Wood Engravings. 8vo. . ^3.00

WARNER.—New Theorems, Tables, and Diagrams, for the
Computation of Earth-work

:

Designed for the use of Engineers in Preliminary and Final EstimateSj
of Students in Engineering, and of Contractors and other non-profes.
sional Computers. In two parts, with an Appendix. Part I. A Prac-
tical Treatise; Part II. A Theoretical Treatise, and the Appendix.
Containing Notes to the Rules and Examples of Part I.

;
Explana-

tions of the Construction of Scales, Tables, and Diagrams, and a
Treatise upon Equivalent Square Bases and Equivalent Level Heights.
The whole illustrated by numerous original engravings, comprising
explanatory cuts for Definitions and Problems, Stereometric Scales
and Diagrams, and a series of Lithographic Drawings from Models i

Showing all the Combinations of Solid Forms which occur in Railroad
Excavations and Embankments. By John Warner, A. M., Mining
and Mechanical Engineer. Illustrated by 14 Plates. A new, revised
and improved edition. 8vo ^4.00

WATSON.—A Manual of the Hand-Lathe :

Comprising Concise Directions for Working Metals of all kinds,
Ivory, Bone and Precious Woods; Dyeing, Coloring, and French
Polishing; Inlaying by Veneers, and various methods practised to
produce Elaborate work with Dispatch, and at Small Expense. By
Egbert P. Watson, Author of " The Modern Practice of American
Machinists and Engineers." Illustrated by 78 engravings. ^Si.SO

WATSON.—The Modern Practice of American Machinists and
Engineers :

Including the Construction, Application, and Use of Drills, Lathe
Tools, Cutters for Boring Cylinders, and Hollow-work generally , with
the most Economical Speed for the same ; the Results verified by
Actual Practice at the Lathe, the Vise, and on the Floor. Togethor
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with Worlv*l*op Management, Economy of Manufacture, the Steam-
Engine, Boilers., Gears, Belting, etc., etc. By Egbert P. Watson.
Illustrated by eighty-six engravings. i2mo. . . . $2.^0
JVATSON.—The Theory and Practice of the Art of Weaving

by Hand and Power •

With Calculations and Tables for the Use of those connected with the

Trade. By John Watson, Manufacturer and Practical Machine-
Maker. Illustrated by large Drawings of the best Power Looms.
8vo. . . . • ^6.00

WATT.—The Art of Soap Making:
A Practical Hand-book of the Manufactuie of Hard and Soft Soaps,

Toilet Soaps, etc., including many New Processes, and a Chapter on
the Recovery of Glycerine from Waste Leys. By Alexander
Watt. 111. lamo. . . . . . . . ^3.00

WEATHERLY.—Treatise on the Art of Boiling Sugar, Crys-
tallizing, Lozenge-making, Comfits, Gum Goods,

And other processes for Confectionery, etc., in which are explained,

in an easy and familiar manner, the various Methods of Manufactur.

i»g every Description of Raw and Refined Sugar Goods, as sold by
Confectiomers and others. lamo $l-S^

WIGHTWICK.—Hints to Young Architects:
Comprismg Advice to those who, while yet at school, are destined

to the Profession; to such as, having passed their pupilage, are about

to travel ; and to those who, having completed their education, are

about to practise. Together with a Model Specification involviiig a

great variety of instructive and suggestive matter. By GeorgR
WiGHTWiCK, Architect. A new edition, revised and considerably

enlarged; comprising Treatises on the Principles of Construction

and Design. By G. HusKissoN Guillaume, Architect. Numeroua
IfUustrations. One vol. i2mo $2,<M

yWlLL-—Tables of Qualitative Chemical Analysis.

With an Introductory Chapter on the Course of Analysis. By Pro«

'essor Heinrich Will, of Giessen, Germany. Third American,
from the eleventh German edition. Edited by CHARLES F. HiMES,
Ph. D., Professor of Natural Science, Dickinson College, Carlisle, Pa
8vo. . . • ^1-50

WILLIAMS.—On Heat and Steam :

Embracing New Views of Vaporization, Condensation, and Explo-
sion. By Charles Wye Williams, A. I. C. E. Illustrated 8vo.

$3 50
WILSON.—A Treatise on Steam Boilers :

Their Strength, Construction, and Economical Working. By RoBERf
Wilson. Illustrated i2mo 452.50

<A/ILSON.—First Principles of Political Economy :

With Reference to Statesmanship and the Progress of Civilization.

By Professor W. D. Wilson, of the Cornell University. A new and
revised edition. i2mo. ....... ^1.50
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WOHLER.—A Hand-Bookof Mineral Analysis :

By F. WoHLER, Professor of Chemistry in the University of Gottin-
gen. Edited by Henry B. Nason, Professor of Chemistry in the
Renssalaer Polytechnic Institute, Troy, New York. Illustrated.
i2mo ^3.00

WORSSAM.—On Mechanical Saws :

From the Transactions of the Society of Engineers, 1869. By S. W.
WoRSSAM, Jr. Illustrated by eighteen large plates. 8vo. #2.50

RECENT ADDITIONS.

ANDERSON.—The Prospector's Hand-Book:
A Guide for the Prospector and Traveler in Search of Metal Bearing
or other Valuable Minerals. By J. W. Anderson. 52 Illustrations.
i2mo Ii.^o

BEAUMONT.—Woollen and Worsted Cloth Manufacture:
Being a Practical Treatise for the use of all persons employed in the
manipulation of Textile Fabrics. By Robert Beaumont, M. S. A.
With over 200 illustration's, including Sketches of Machinery,
Designs, Cloths, etc. 391 pp. i2mo $2.00

BRANNT.—The Metallic Alloys :

A Practical Guide for the Manufacture of all kinds of Alloys, Amal-
gams and Solders used by Metal Workers, especi#.4y by Bell Founders,
Bronze Workers, Tinsmiths, Gold and Silver Workers, Dentists, etc.,
etc., as well as iheir Chemical and Physical Properties. Edited
chiefly from the German of A. Krupp and Andreas Wildberger, with
additions by Wm. T. Brannt. Illustrated. i2mo. ^3-00

BRANNT.—A Practical Treatise on the Manufacture of Vine-
gar and Acetates, Cider, and Fruit-Wines :

Preservation of Fruits and Vegetables by Canning and Evaporation;
Preparation of Fruit-Butters, Jellies, Marmalades, Catchups, Pickles,
Mustards, etc. Edited from various sources. By William T.
Brannt. Illustrated by 79 Engravings. 479 pp. 8vo. ^5.00

BRANNT.—The Metal Worker's Handy-Book of Receipt-
and Processes

:

Being a Collection of Cl'emical Formulas and Practical Manipula-
tions for the working of all Metals; including the Decoration and
Beautifying of Articles Manufactured therefrom, as well as their
Preservation. Edited from various sources. By WiLLiAM T.
Brannt. Illustrated, lamo. «2 "^o
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DEITE.—A Practical Treatise on the Manufacture of Per-
fumery :

Comprising directions for making all kinds of Perfumes, Sachet

Powders, Fumigating Materials, Dentifrices, Cosmetics, etc., with a

full account of the Volatile Oils, Balsams, Resins, and other Natural

and Artificial Perfume-substances, including the Manufacture of

Fruit Ethers, and tests of their purity. By Dr. C. Deite, assisted

by L. BoRCHERT, F. Eichbaum, E. Kugler, H. Toeffner, and

other experts. From the German, by Wm. T. Brannt. 28 Engrav-

ings. 358 pages. 8vo I3 00

EDWARDS.—American Marine Engineer, Theoretical and
Practical

:

With Examples of the latest and most approved American Practice.

By Emory Edwards. 85 illustrations. lamo. . . ^2.50

EDWARDS.—600 Exammation Questions and Answers;
For Engineers and Firemen (Land and Marine) who desire to ob-

tain a United States Government or State License. Pocket-book

form, gilt edge $l-S^

POSSELT.—Technology of Textile Design

:

Being a Practical Treatise on the Construction and Application of

Weaves for all Textile Fabrics, with minute reference to the latest

Inventions for Weaving. Containing also an Appendix, showing

the Analysis and giving the Calculations necessary for the Manufac-

tuie of the various Textile Fabrics. By E. A. PossELT, Head
Master Textile Department, Pennsylvania Museum and School of

Industrial Art, Philadelphia, with over 1000 illustrations. 293

pages. 4to ^S-^o

POSSELT.—Th Jacquard Machine Analysed and Explained:
With an Appendix on the Preparation of Jacquard Cards, and
Practical Hints to Learners of Jacquard Designing. By E. A.
PossELT. With 230 illustrations and numerous diagrams. 127 pp.
4to ^3.00

POSSELT.—The Structure of Fibres, Yarns and Fabrics:
Being a Practical Treatise for the Use of all Persons Employed in

the Manufacture of Textile Fabrics, containing a Description of the

Growth and Manipulation of Cotton, Wool, Worsted, Silk, Flax,

Jute, Ramie, China Grass and Hemp, and Dealing with all Manu-
facturers' Calculations for Every Class of Material, also Giving
Minute Details for the Structure of all kinds of Textile Fabrics, an(l

an Appendix of Arithmetic, specially adapted for Textile Purposes.

By E. A. PosSELT. Over 400 Illustrations, quarto. . ^10.00

RICH.—Artistic Horse-Shoeing:
A Practical and Scientific Treatise, giving Improved Methods of

Shoeing, with Special Directions for Shaping Shoes to Cure Different

Diseases of the Foot, and for the Correction of Faulty Aciion in

Trotters. By George E. Rich. 62 Illustiations. 153 pages,

lamo. .......... ^i.oo
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RICHARDSON.—Practical Blacksmithing

:

A Collection of Articles Contributed at Different Times by Skilled
Workmen to the columns of " The Blacksmith and Wheelwright "
and Covering nearly the Whole Range of Blacksmithing, from the
Smiplest Job of Work to some of the Most Complex Forgines
Compiled and Edited by M. T. Richardson.

'

Vol. I. 2IO Illustrations. 224 pages. i2mo. . . ^i.oo
Vol.11. 230 Illustrations. 262 pages. i2mo. . . 00
Vol. III. 390 Illustrations. 307 pnges. i2mo. .

.' 00
Vol. IV. 226 Illustrations. 276 pages. i2mo.

, . 00
RICHARDSON^r—The Practical Horseshoer:
Being a Collection of Articles on Horseshoeing in all its Branchd
which have appeared from time to time in the columns of " 1 he
Blacksmith and Wheelwright," etc. Compiled and edited by M. T.
Richardson. 174 illustrations $1.00

ROPER.—Instructions and Suggestions for Engineers and
Firemen

:

By Stephen Roper, Engineer. i8mo. Morocco . ^2.00
ROPER.—The Steam Boiler: Its Care and Management:
By Stephen Roper, Engineer. i2mo., tuck, gilt edges. ;^2.oo

ROPER.—The Young Engineer's Own Book:
Containing an Explanation of the Principle and Theories on which
the Steam Engine as a Prime Mover is Based. By Stephen Roper,
Engineer. 160 illustrations, 363 pages. i8mo., tuck . ^3.00

ROSE.—Modern Steam- Engines :

An Elementary Treatise upon the Steam-Engine, written in Plain
language ; for Use in the Workshop as well as in the Drawing Office.
Giving Full Explanations of the Construction of Modern Steanv
Engines : Including Diagrams showing their Actual operation. To-
gether with Complete but Simple Explanations of the operations of
Various Kinds of Valves, Valve Motions, and Link Motions, etc.,
thereby Enabling the Ordinary Engineer to clearly Understand the
Principles Involved in their Construction and Use, and to Plot out
their Movements upon the Drawing Board. By Joshua Rose. M. E.
Illustrated by 422 engravings. 4to., 320 pages . . ;^6.oo

ROSE.—Steam Boilers:
A Practical Treatise on Boiler Construction and Examination, for the
Use of Practical Boiler Makers, Boiler Users, and Inspectors; and
embracing in plain figures all the calculations necessary in Designing
or Classifying Steam Boilers. By Joshua Rose, M. E. Illustrated
by 73 engravings. 250 pages. 8vo $2.'^c

6CHRIBER.—The Complete Carriage and Wagon Painter

:

A Concise Compendium of the Art of Painting Carriages, Wagons,
and Sleighs, embracing Full Directions in all the Various Branches,
including Lettering, Scrolling, Ornamenting, Striping, Varnishing,
and Coloring, with numerous Recipes for Mixing Colors. 73 Illus-

trations. 177 pp. i2mo $i.oa




