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PREFACE

BETWEEN the covers of this book will be found cements and

agglutinants suited to a variety of trade purposes, the majority

of which have been found reliable by the author in his own

practical experience, and the book will, he hopes, be found of

service to all who seek information on such subjects. Those

formulae which the author has not had the opportunity of

personally testing have, however, been utilised by
" men in

the trade
"

and not found wanting.
In publishing a volume of recipes and formulae it is not too

much to expect that no possible form of agglutinant \vill be

omitted ; that is a claim, however, which the author would

not like to make, but the collection is so complete and compre-
hensive that if any special recipe suited for a specific purpose is

not found in the book, there are recipes of a kindred nature

which, in the hands of an intelligent person, can be adapted to

fulfil any particular requirement.

The methods of preparing the compounds are such as the

author has found to give the best and surest results. But one

word of caution : Successful results will not be obtained unless

the precise procedure in incorporating the ingredients be

followed. The success of a cement, etc., more often than not,

depends on the order in which the components are commingled
rather than on the exact amount of each ingredient employed.

By following the order specified in each recipe it is possible

to mix what otherwise appear incompatible bodies such, for

example, as turpentine, paraffin or benzine, with water, etc.

Now, by means of a suitable excipient, such "incompatibles"
can easily be made to combine and form a product which at first

sight it may have appeared impossible to attain. To produce
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vi PEEFACE.

such results, however, the procedure prescribed in each formula

must be strictly followed.

By an intelligent working out of many of the recipes given

in this book it will be possible to formulate practically any kind

of agglutinant required, and suitable for any particular purpose.

The present arrangement of the contents of the book is not

that originally made by the author, who had arranged them

according to the chief ingredient or agglutinative component
of the formulse

; but, acting on the suggestion of his publishers,

the author has rearranged the recipes where feasible according

to the particular trade or industry to which they are especially

applicable. Now a recipe suited for one trade is often applicable

to many others ;
but to repeat the same recipe in each section,

or under each trade to which it is suited, would unduly enlarge

the book. The reader is, therefore, referred to the Index for

any particular recipe that he may not find under the trade in

which he expects to find it. To facilitate reference of this kind,

the Index has been made as complete as possible.

H. C. S.

ASTON MANOR, BIRMINGHAM.

November 9th, 1906.



AGGLUTINANTS OF
ALL KINDS FOR ALL

PURPOSES.

CHAPTER I.

RESINOUS CEMENTS.

THIS chapter comprises those cements in which resins are

the chief components ; they are used in a variety of trades, and

for very diverse purposes.

The cements that come under this chapter may he divided into

two* classes: (1) Those cements which soften with heat, but

harden again when cold ; (2) resinous matters which are soluble

in various menstrua, but become hard by the evaporation of the

solvent.

The first section comprises resinous agglutinative compounds
which are (a) mixed in the dry state to form cements that soften

by heat
; (b) those which are fused together, or in which their

solution is effected by a solvent.

Besides the above well-defined classes of resinous agglutina-

tive compounds, there are others in which resinous matters

are necessary components, but do not form agglutinants. To

attempt a sharp distinction between these resinous bodies is

not an easy matter. The method adopted for arranging the

recipes and formulae has been to keep together such resinous

agglutinative compounds as are most suited for different

materials, as for stone, marble, earthenware, etc. ; metal, wood,
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2 AGGLUTINANTS.

glass, etc., some attempt being made to collect the recipes into

groups to meet the wants of particular trades.

Resinous bodies differ widely in nature, qualities, and

characteristics ;
for example, we have common rosin, which is

the residuum left in the "
still

"
after the distillation of oil

of turpentine ; shellac, which is a resinous substance, totally

different to the last, obtained by suitable manipulation of the

exudations of a certain insect on the twigs and branches of

trees ;
amber and copal resins, which are fossilised bodies found

naturally in the soil of particular districts, etc.

One rational way to treat this chapter would be to group all

these substances under one heading, but to meet the exigencies

of various industrial uses they have been scattered throughout
the book according to the trades and purposes in which they are

chiefly useful.

COMMON BOSIN

is the residue that is left after the distillation of turpentine

from the several different varieties of pine resin. In colour,

this residue is of an amber yellow or brown. It contains

products which can be obtained by distillation. When all the

products obtainable by this means have been drawn off, the

residue remaining is black rosin and pitch. This rosin * softens

by heat at a comparatively low temperature, and liquefying while

hot solidifies when cold into brittle, friable masses that are easily

pulverised, and which break with a glassy fracture (except
"
pitch," which retains a semi-fluid state). Owing to the

brittleness of rosin, it does not, by itself, form a very adherent

agglutinant ;
but by mixture witH other bodies, such as starch -

paste, glue, balsams, oils, etc., it may be made into a useful

agglutinant for a variety of purposes where a cement that is

insoluble in water is required. As each particular formula has

a distinctive and comprehensive heading, the particular applica-

tion of the formula is readily ascertained by a glance through
the Index. By such an arrangement, no elaborate classification

of the recipes is required.

* This substance is usually written "rosin," while the word " resin
"

is applied
to the fossil, or natural, resins.
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Recipe 1. Waterproof Cement for Aquariums, Cisterns, Tanks

Vats, Tubs, etc.

Ingredients. 6 oz. dry whiting

3 oz. plaster of Paris

3 oz. white shell sand

3 oz. litharge

1 oz. powdered rosin.

Method of Incorporation. Reduce each of the above in-

gredients to a fine powder, then mix them together by sifting,

and make the mixture into a "putty" with sufficient coach-

varnish. Use this putty as ordinary glazier's putty is used,

to fill cracks, crevices, seams, etc.

Recipe 2. A similar Cement for the same purpose as

No. 1.

Ingredients. 10 parts, by measure, of litharge

10 parts, by measure, of plaster of Paris

10 parts, by measure, of white lead

1 part, by measure, of powdered rosin.

Incorporation. Reduce each substance to fine powder, mix

by sifting, and when wanted for use, take sufficient of the

mixture and make it into a putty or
"
dough

"
by working it

up with enough
"
boiled oil

"
to render it plastic and workable.

Both the above cements should be allowed to dry thoroughly
before putting water into the vessel.

Recipe 3. A Cement for Marble, Stone, etc.

Ingredients and Incorporation. Mix together 2 Ib. of rosin

in powder and 1 Ib. of plaster of Paris, then heat and stir the

mixture until the ingredients are well incorporated.

Recipe 4. Another similar Cement

is made by using 8 parts of rosin, 1 part of yellow wax, and

sufficient plaster of Paris to make a putty.

Recipe 5. Cement for Gas-fitters' Use.

Mix 4| oz. rosin, 2 oz. Venetian red, and melt together, then

add 1 oz. beeswax. When cold it can be remelted for use.

B 2



4 AGGLUTINANTS.

Eecipe 6. Cement for fixing Iron Railings in Stone

Copings, Balustrades, etc.

Ingredients and Incorporation. Melt together 2 oz. shellac,

1 oz. Venice turpentine, then add 5 oz. pumice-stone powder.

Pour this mixture into the holes round the iron while hot, or

else fill the holes with it, allow to cool, then heat the iron and

plunge it into the cement. (If the pumice-stone be omitted, the

cement remains plastic.)

Eecipe 7. Cement for Statuary Marble.

Process to follow. Cover the fractured surface with linseed

oil, then cement together with a putty made by mixing equal

parts of dry brickdust and litharge, moistened with sufficient

linseed-oil varnish.

Recipe 8. Cement for Terra-cotta.

Ingredients and Incorporation. Mix together 10 Ib. rosin

(powdered), 2 Ib. sulphur, 10 Ib. yellow wax, and incorporate

the whole by heating together, then add 1 Ib. of whiting and

1 Ib. of quartz sand.

Recipe 9. Putty for Tile Roofs.

(This does not melt like tar or asphalt.)

Ingredients and Incorporation. Mix together 4 parts dry

sand, 4 parts dry whiting, 1 part litharge, and make into a

putty with linseed oil.

Recipe 10. Cement for Lavatory Basins.

Process. Heat up some flint glass and suddenly plunge it into

cold water ; this will break it down into small granules, which

can be readily pulverised to glass meal. Then mix 2 parts of

litharge and 1 part of linseed-oil varnish. The mixture of glass

and litharge should be first moistened with a little of the oil,

then the mixture heated and the remainder of the oil added.

Give 3 or 4 days' rest before using the basin.
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Recipe 11. Putty for Water Tanks.

Process. Mix dry red lead with stiff copal varnish to a stiff

paste, and force it into the cracks and crevices with a putty

knife.

Recipe 12. Waterproof Cement for Wooden Tanks, Troughs,

Vats, etc.

Ingredients and Process. Mix together equal weights of

rosin and oil of turpentine by gently heating, then add an

equal weight of burnt ochre, and use as a putty with a knife or

caulking tool.

Recipe 13. Cements for Marble.

(a) Ingredients and Process. Mix together

13 oz. sandarach varnish

5 oz. boiled linseed oil

2 oz. Venice turpentine

5 oz. marine glue

5 oz. sulphate of barium,
"
precipitated

"

5 oz. dry carbonate of lead.

Heat over a sand bath and incorporate well by stirring.

(b) Ingredients and Process. Mix together

15^ oz. copal or shellac varnish

5 oz. drying oil

4 oz. india-rubber (or gutta-percha), dissolved in

7 oz. coal-tar oil.

Melt by gentle heating and then stir in

5 oz. Komaii cement, and

5 oz. plaster of Paris, in dry powder.

(c) Ingredients and Incorporation. Mix together

15 oz. copal or resin

2j oz. Venice turpentine

2|- oz. essence of turpentine
2 oz. fish isinglass, in powder
3 oz. fine iron filings, and

10 oz. yellow ochre (or else rotten stone).
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(d) Ingredients and Incorporation. Mix
2 oz. finely-powdered litharge

1 oz. dry white lead

1 oz. copal resin (powdered)

3 oz. boiled oil (linseed).

Rub the solids together in a mortar, then mix with the linseed

oil and heat the mixture over a sand bath until the solids are

dissolved to form a syrupy mass.

Recipe 14. Cement for affixing Metal Letters to Glass.

Ingredients and Incorporation. Put 3 oz. of copal varnish in

a bottle, then add 1 oz. of drying oil and \ oz. of turpentine, and

stand the bottle in a vessel of hot water and heat the mixture

until the ingredients combine, then add 2 oz. of finely-sifted

lime which has been slaked.

Recipe 15. A Lime Cement.

Process. Melt some resin in a saucepan, and then add

'some calcined plaster of Paris to make a putty, and dilute to the

consistency of honey with boiled oil. Use the cement hot.

Recij)e 16. An Indestructible Putty.

Ingredients and Incorporation. Mix 4 Ib. of brown umber

with 1 Ib. of linseed oil and boil the mixture for 2 hours, then

stir in 2 oz. beeswax, remove from the fire and stir in 5j Ib. of

chalk and 11 Ib. of white lead
;
mix well.

Recipe 17. Wax Putty for coating Bricks, filling Cracks, etc.

Ingredients and Incorporation. Melt together 4 Ib. yellow

wax and 6 Ib. Venice turpentine, then add 2 Ib. tallow. When
these ingredients have become incorporated, remove the vessel

from the fire and add sufficient oil of turpentine to make of a

suitable consistence, stir well and allow to cool before use.

Recipe 18. Resinous Paste for Paperhangers.

Ingredients and Incorporation. Mix 2 Ib. of flour to the

consistency of thick cream, with just enough lukewarm water,
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then add 1 oz. of powdered rosin, and oz. of white acetate

(i.e.,
"
sugar ") of lead, then pour on sufficient boiling water to

" cook" the flour (that is, cause the separation of the gluten),

and stir the mixture until it thickens. It is very adhesive.

+>

Recipe 19. Waterproof Cement for China, Glass, etc.

Ingredients and Incorporation. Dissolve isinglass in a suffi-

cient mixture of water and alcohol to effect solution and mix this

with an equal bulk of thick mastic-varnish. The compound sets

hard when cold, but it remelts on heating over a water-bath, or

by standing the vessel containing the cement in a basin or cup
of hot water.

Recipe 20. Another Cement for China, etc.

Ingredients and Incorporation. Soak 1 oz, of isinglass in

6 oz. of water and evaporate until reduced to half its weight,

then add \\ oz. of rectified spirits of wine and heat the mixture

for about a minute, then strain it, and add to it, while hot, first

J oz. of a
"
milky

"
emulsion of gum ammoniac, and then

5 drachms of a solution of mastic rosin in alcohol. This cement

is useful for mending glass, china, ivory, fixing precious stones,

metal inlays, mother-of-pearl, leather ornaments, etc.

Recipe 21. Waterproof Cement for Stone, Metal, etc.

Ingredients and Incorporation. Soak 1 Ib. of good glue in

just as much water as it will absorb in 2 hours, then melt the

softened glue in a glue-pot and add 1 Ib. of melted resin;

when that has combined with the glue, stir in 4 oz. of red ochre

which has been previously dried in an oven. (See also
" Mineral

Cements.")

Recipe 22. Waterproof Cement for
"
Roofing-felt."

Ingredients and Incorporation. Mix together, in dry powder,
1 cwt. of graphite, 1 cwt. of red ochre, 8 cwt. of cement, 8 cwt.

of barytes (sulphate of barium, native), 3 cwt. of plumbic oxide,

and then grind the mixture in an oil-varnish prepared as follows :

boil 1 cwt. of linseed oil for 8 hours, in a suitable vessel, with
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5 percent, of
"
pyrolusite

"
(black oxide of manganese), then

add 10 per cent, of flour of sulphur, and 20 per cent, of French

pitch, which should be dissolved in the compound by heating it
;

2J Ib. of this composition, mixed with 1j gallons of linseed-oil

varnish, is sufficient to cover 1,000 square feet of the roofing

felt with two coats. The first coat, while still wet, should be

covered with fine sand sifted over it, and any superfluous sand

brushed off before laying the second coat. It is best to give the

second coating in a week's time after the first. The second coat

need not be sanded.

Recipe 23. Asphaltum Composition for Floors, Paths, etc.

Ingredients and Incorporation. Melt 15 parts, by weight, of

bitumen, in a boiler, then add 35 parts of coal cinders and

remove all scum until froth ceases to rise, then mix with the

mass 10 parts of powdered coke and 130 parts of lime (which

has been mixed with the coke and heated to 575 F. to dry
the mixture), and finally stir in 160 parts of fine gravel.

Recipe 24. Waterproof Tarring Composition for Roofing

Purposes.

Ingredients and Incorporation. Store coal-tar for several

weeks to free it from all water, then mix it well with its own

weight of ground levigated chalk and heat the mass to

110-140 F. At this temperature the mixture becomes

gummy and of the consistence of soft soap ;
it is then readily

applied, and possesses considerable binding power, a property it

retains within a considerable limit of temperature.

Recipe 25. Resinous "
Mastic "

for Builders' Use.

These mastics are made use of for repairing stone, tiles,

plaster, etc.

Ingredients and Incorporation. Mix together in the dry state

60 Ib. of slaked lime, 33 Ib. of powdered litharge, 7 to 10 Ib.

of old paint skins, and then knead the mass into a stiff dough
with linseed-oil varnish.
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Recipe 26. Hydraulic Cement for Salt Water.

Ingredients and Incorporation. Mix together in the dry state

9 Ib. of litharge, 9 Ib. of plaster of Paris, 9 Ib. of pure white sand,

and work the whole into a mass with 4 Ib. of boiled linseed oil,

and then with linseed-oil varnish if necessary. Give the com-

pound a few hours' rest before using it. It sets very hard in

water, especially so in salt water.

Recipe 27. A Cementing Putty for Water-pipes.

Ingredients and Incorporation. Melt 10 parts of rosin, and

add to it 10 parts of cotton wool, 10 parts of calcined lime

(" quick-lime "), 3 parts of linseed-oil varnish.

Recipe 28. Cement for fixing Metal to Stone, Glass, etc.

Ingredients and Incorporation. Mix 15 fluid oz. of copal-

varnish with 5 fluid oz. of lead-boiled oil, then add 8 fluid oz.

of a suitable solution of rubber (caoutchouc) in coal-tar oil, and

7 Ib. of tar oil, then add 1 oz. of cement or plaster of Paris.

This cement is especially useful for affixing metal letters to

glass (such as shop-fronts), metal spikes in stone, mortar, etc.

Recipe 29. Cement for fixing Glass, or Metal, in Scientific

Apparatus.

Ingredients and Incorporation. Mix 2 oz. of Canada balsam

with \ oz. of Venice turpentine, by heating over a water-bath,

and then add 2 oz. of best quality glue solution, made in the

usual way.

Recipe 30. Cementing Size for Plaster Walls, to stop Suction.

Ingredients and Incorporation.- Soak 1J oz. of glue in water

for some time, then melt it in a glue-pot by gently heating it :

separately, in 5 quarts of boiling water, dissolve 1 oz. of borax,

5 oz. of crystallised carbonate of soda, and 1 oz. of powdered

rosin, and make the mixture boil until the rosin has dissolved,

then measure out 30 parts of the glue solution and mix it with

1 part of the rosin solution, and boil the mixture for about

15 minutes, then stir, and it is ready for use.
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Recipe 31. Fireproof Adhesive Coating for Roofing Felt.

Ingredients and Incorporation. Mix together in a suitable

vessel 15 Ib. of "quick" lime (i.e., not slaked) and 100 Ib. of

tar and heat the mixture, stirring well until the lime and tar

are well mixed
; they chemically combine and form a compound

that is not melted by the sun's heat, nor dissolved by steam or

hot water. It makes a smooth glazed coating if laid on not too

thick or not too coarse.

Recipe 32. Mouldable Composition for Dados, Cornices, etc.

Ingredients and Incorporation. Soak 4 Ib. of glue in cold

water for 5 hours, then drain off all unabsorbed water and melt

the glue in a glue-pot along with 4 Ib. of hot linseed oil ;

separately melt 2 Ib. of black pitch in a boiler and allow it to

cool sufficiently to add 4 Ib. of oil of turpentine ; then pour the

hot glue mixture into the pitch and when well mixed add 4 Ib.

of fine sawdust, 4 Ib. of whiting, and 4 Ib. of red ochre, while

hot. The mass is plastic and can be moulded by pressure in

moulds.

Recipe 33. Another Compo, suitable for Frames, etc.

Ingredients and Incorporation. Soften 14 Ib. of glue in cold

water for 10 hours, then pour off all unabsorbed water and melt

the soft glue in a large water-lined vessel (a common gluepot is

such a vessel), then put 7 Ib. of powdered resin in the hot glue,

and when that has melted add \ Ib. of pitch, stir well
;
when

that has become incorporated add 5 Ib. of water, more or

less, according to the consistency desired, then boil the

whole, stirring until the mixture is homogeneous, then add

as much dry whiting as will render the whole of a hard con-

sistence ; then put the compo in hard-wood moulds and

subject it to pressure. For small patterns, boxwood moulds

are used. The surface of the moulds should be oiled before

putting in the compo, so as to prevent it adhering. If the

compo becomes hardened before handling, it can be softened

again by steaming it.
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Recipe 34. Adhesive Coating for Damp Walls.

Ingredients and Incoi-poration. Melt together 3 parts of rosin,

2 parts of tar, 5 parts of asphaltum, then stir in 6 parts of quartz

sand, mix well, and lay on the walls like plaster, if it is the

external surface of the wall that is to be protected from damp ;

but if it is the interior of the wall, then the above composition

should be made into slabs, and the slabs fixed to the wall by
means of a mortar made by mixing 4 parts of sand, 2 parts of

hydraulic lime, and 1 part of Portland cement.

These slabs need not be very thick ;
when they are laid

on the wall- surface, their face should be coated with a shellac

varnish which has been prepared by dissolving 1 part of

shellac in 4 parts methylated spirit and adding 2 parts of oil of

turpentine.

For filling in the cracks and joints, in situ, use a putty pre-

pared by melting together 6 parts of resin and 1 part of

asphaltum, then stirring in 2 parts of powdered stone lime.

After filling in the cracks, etc., and varnishing the surface, it

should also be covered with fine sand
;
when dry this will give

a
* '

tooth
' '

to the surface so as to enable it to hold a coat of

plaster, which can then be papered in the ordinary way. The

above bituminous compo can also be used for the
"
damp-courses,"

but it is especially adapted for application to end-walls that are

beaten on by rain.

Recipe 35. Cheap Cement for Cracks or Holes in Stone

or Brick.

Ingredients and Incorporation. Collect old paint skins and

the remnants of linseed oil paint from paint pots, put them

through a mill or strainer, then mix them with sufficient dry

whiting to make a mass of the consistency of glycerine-putty,
then add to it enough ground Portland cement to enable the

mass to be handled without sticking to the hands. While in

this condition it can be used like ordinary putty, it adheres

well and becomes hard and waterproof and not much afiected

by heat.
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REPAIRING CEMENTS for CHINA, GLASS, WOOD, METAL, etc.

Recipe 36. Cement for Stone, Earthenware, Glass, Marble, etc.

Jngredients. Mix in the dry state, by sifting through a

sieve :

6 oz. of sulphur
4 oz. of white Burgundy pitch

1 oz. of shellac

2 oz. of elemi resin

2 oz. of mastic resin

6 oz. dry kaolin.

Incorporation. Melt the mixture over a slow fire and stir well.

To use the cement, melt over a flame and apply to the edges of

the fractured parts, which should have been previously warmed,
so as to allow the cement to adhere well.

Recipe 37. A Universal Cement for Metals.

Ingredients. Mix, in dry powder
2 oz. litharge

1 oz. dry white-lead

1 oz. copal resin.

Incorporation. Rub up together in a mortar, then add 3 oz.

boiled oil and heat over a water-bath until the solids are dissolved

to a syrupy mass.

Recipe 38. Cement for Wood-turners' Use.

There are several simple cementative compounds used by
turners for fixing the wood in the lathe, of which the following
will be found typical.

(1) Mix and melt together 1 part resin, 1 part potash, 2 parts

beeswax, brickdust, q.s., (i.e., sufficient to make of the desired

consistence).

(2) Mix equal weights of rosin, pitch, whiting, and yellow
wax.

(3) Use 8 parts rosin and 1 part wax.

(4) Melt together 4 parts resin and 1 part pitch, then add

enough brickdust to make the melted mass hard when a little
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is dropped on the stone. This will hold wood in the chuck and

allow of easy removal by a smart tap with a hammer. The

application of benzine will remove all traces of the cement from

the wood. To use the cement, take sufficient of it to cover

the chuck one sixteenth of an inch, lay it over the surface to be

cemented, mixing it with one eighth of an inch of its bulk of

gutta-percha, cut up in thin slices, then heat an iron to a dull

red heat and hold it over the chuck until the mixture and

gutta-percha are melted and mixed, stir the cement until it is

well mixed, chuck the work, lay on a weight to keep in contact,

and in 20 minutes it will be perfectly cemented.

Recipe 39. Cement for Wood, Ivory, Glass, etc.

Ingredients and Preparation. Put 4 oz. best orange shellac

into a bottle or tin can and pour on it 3 oz. rectified spirits of

wine (58 o.p.), and stand the vessel in a warm place, or in hot

water, until the shellac has dissolved to the consistency of syrup,

thick ; to reduce the brittleness add a few drops of castor oil.

Recipe 40. Cement for Bone, Horn, Ivory, and similar

Substances.

Ingredients. Mix

6 oz. of linseed oil

5 oz. of mastic resin

2 oz. of oil of turpentine.

Incorporation. Put these ingredients into a bottle or can,

stand it on some clean dry sand held in a saucepan or frying-

pan, and heat the sand over a fire until the solids are dissolved.

Recipe 41. Cement for fixing Lettering in Brass, Zinc, or

Copper Plates.

Ingredients. 1 Ib. genuine asphaltum
1 Ib. brown shellac

1 Ib. dry lampblack.

Incorporation. Melt the asphaltum and shellac together, then

stir in the lampblack and apply the hot mixture to the metal

plate. Another way is to allow the cement to cool and harden,
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then pulverise it in a mortar, and for use, the dry powder is put

in the sunk lettering and the metal plate held over a gas or

spirit flame, so as to cause the resinous powder to melt and fill

up the letters, the melted compound is then allowed to cool, and

finally smoothed off with a fairly warm iron
; afterwards the sur-

plus compo is scraped off the metal and a warm sad-iron held an

inch or so above the lettering, to more or less melt the surface

of the cement, and thus impart a glaze to it. Instead of lamp-

black, other dry colours can be mixed with the resinous

mixture.

If the metal plate cannot be heated, make an unshrinkable

putty, by mixing equal parts, by measure, of asphalt varnish and

clear coach japan, and work into this enough dry calcined lamp-

black to make it very stiff, fill the letter spaces with this compo,

press it in with a putty knife, then clear off the edges with a rag

dipped in turpentine ;
when the filling has become thoroughly

hardened, polish the surface of the plate.

Recipe 42. A Liquid Cement for Wood.

Ingredients. 3 Ib. shellac

19 oz. Venice turpentine

1 oz. balsam of Peru

Incorporation. Melt the above ingredients together at a gentle

heat, then allow the mass to cool and solidify and when cold

reduce it to powder in a mortar and dissolve the powder in

alcohol at a temperature of 97 F., in order to dissolve the

remaining balsam. When all the solids are dissolved give a few

days' rest to permit any debris to deposit.

Recipe 43. Border Wax for Engravers' Use.

Ingredients. (1) Melt together

1 oz. beeswax

1 oz. tallow

2 oz. pitch.

(2) Melt together in a saucepan 2 oz. resin, 2 oz. beeswax,

and then add sufficient olive oil to make a plastic mass, next
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pour out into cold water and knead thoroughly with the hands.

If too brittle, remelt and add more oil.

Recipe 44. Engravers' Wax for General Use.

Ingredients and Preparation. Mix and melt together by

heating
1 oz. gum benzoin

1 oz. white wax

8 oz. raw linseed oil.

Boil the mixture until reduced to two thirds in bulk.

Recipe 45. Cement for uniting Glass to Metal.

Ingredients and Preparation. Melt 5 Ib. black rosin with 1 Ib.

yellow wax and then gradually stir in 1 Ib. red ochre (or Venetian

red) in fine dry powder, mix well. For use, remelt by heating ;

and, to increase its adherence, the surface to which it is to be

applied should be warmed.

Recipe 46. Cement for coating Electroplating, and Electrotyping

Troughs, Vats, etc.

Ingredients and Preparation. Melt together, as in last recipe,

5 Ib. best rosin, 1 Ib. beeswax, and 1 Ib. red ochre (dry and warm),

then add 4 oz. dry plaster of Paris and continue the heating,

slightly over 212 F., and stir until the froth ceases.

Recipe 47. Jewellers' Cement for Precious Stones.

Ingredients and Preparation. Soak 8 oz. of isinglass in

warm water to which a little spirits of wine has been added,

when the isinglass is swollen draw off all unabsorbed fluid,

separately dissolve 1 oz. of gum ammoniac and 1 oz. of

galbanum in 4 oz. (fluid) of spirits of wine, and mix this with

the isinglass solution by the aid of a water .bath, stir well and

put into wide-mouthed bottles. To use this cement, stand the

bottle in a cup of hot water until the cement liquefies, then take

out a little on the point of a stick and apply to the surfaces

which are to be cemented together.
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This formula represents that of the well-known glass and

china cement that is sold in small bottles at 6d. & Is. each,

under such names as
" Diamond Cement," "Giant Cement,"

etc. Other somewhat similar cements are made with gelatine

and mastic resins (vide infra).

Recipe 48. Glue and Resinous Cement for Metal and Glass.

Ingredients and Preparation. Mix together and put through
a paint mill

16 oz. of copal varnish

5 oz. of drying oil

3 oz. of oil of turpentine

3 oz. of Venice turpentine

5 oz. (fluid) of
"
liquid glue"

10 oz. of Portland cement (or else pulverised stucco).

Recipe 49. Cement for affixing Glass to Metal.

Ingredients and Preparation. Mix 2 oz. of a thick solution

of glue with 1 oz. of linseed oil varnish (or else f oz. of Venice

turpentine, liquefied by heat).

This cement is waterproof.

Recipe 50. Cement for fixing Glass or China Letters to Glass

Windows, Show Cases, etc.

Ingredients and Preparation. Dissolve a thick solution of
" marine glue

"
in wood-naphtha (acetone), have the glass

chemically clean, coat the letters with the cement and fix them

in situ.

Recipe 51. Universal Cement for Glass, Wood, China, etc.

Ingredients and Preparation. Soak glue in water until soft,

then drain off the water and dissolve 1 Ib. of this glue in 1 Ib.

of linseed oil varnish, by heating in a gluepot. Then add 3 Ib.

of copal varnish, and when that is incorporated thin the mixture

with 1 Ib. of oil of turpentine and make the mixture into a

paste by stirring in 10 Ib. of slaked lime.
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Recipe 52. Another Universal Cement for Crockery,

Hardware, etc.

Ingredients and Preparation. Make a varnish by dissolving

equal parts of sandaric resin, and white pine rosin (colophony)

in turpentine and then mix 15 fluid oz. of the varnish with 5

fluid oz. of boiled oil (linseed oil that has been heated with

litharge) and add 5 fluid oz. of oil of turpentine, then mix in

5 oz. of marine glue, heat the compound over a water bath and

then add 10 oz. of dry carbonate of lead (flake white).

Recipe 53. A Resinous Universal Agglutinant.

Ingredients and Preparation. Dissolve 1 oz. of resin in 15

fluid oz. of copal varnish and then add 5 fluid oz. of oil of

turpentine, then put into the mixture 2 oz. of isinglass, reduced

to powder, 5 oz. of fine iron filings, 10 oz. of levigated clay (or

ochre) and mix well by heating.

Recipe 54. Waterproof Cement for Glass.

(1) Ingredients and Preparation. Dissolve 12 oz. of mastic

resin and 4 oz. of dammar resin in 50 fluid oz. of chloroform ;

dissolve 1 oz. of rubber in 10 oz. of benzine, then mix the two

solutions and allow to digest at a gentle heat.

(2) Ingredients and Preparation. Digest at a gentle heat,

1^ oz. of rubber and 12 oz. of mastic in 50 oz. of chloroform, or

stand in a cold place for a few days, the resulting mass forms

a very transparent cement for glass and adheres at once.

Recipe 55. Cement for Cutlers' Use.

(1) Mix together
4 oz. of borax

1 oz. of brickdust

4 oz. of wax.

Then melt the mixture by heating and pour it into the hole

in the knife-blade handle, heat the tang of the knife and force

it into the hole and allow to cool. The compo may be melted,

cooled, reduced to powder, the holes filled with the powder, and

then the heated tang of the knife forced in and left to cool.

A. C
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(2) Mix together equal parts of resin and hot dry whiting,

and add one-sixteenth part of wax, incorporate by heat, and use

as above directed.

(3) Melt 5 oz. of pitch and 1 oz. of hard tallow, and then

add 1 oz. of wood ashes, use as above.

Recipe 56. Cement for Jewellers' Use.

(1) Ingredients. Mix together

15 oz. resin, powdered
4 oz. calcined whiting

1 oz. beeswax.

Incorporate by heating and stirring. Use hot.

(2) Mix together

10 oz. of rosin, powdered
2 oz. of shellac

1 oz. of rouge, or red oxide of iron.

Melt them together by heat and add sufficient oil of turpen-

tine to make the compound tough and flexible, so as to

prevent it being brittle enough to splinter when subjected to

pressure.

Recipe 57. Cement for Metal Foil.

Preparation. Dissolve dammar resin in benzol, then add

one-fifth its weight of gold size.

Recipe 58. Cement for Metals.

Ingredients and Preparation. Mix 5 oz. of
" absolute

"

alcohol and 10 oz. of ether, then dissolve in the mixture 5 oz.

of shellac and stand the vessel in hot sand or in a water bath.

When the solids are dissolved allow the sediment to deposit (or

else filter) and then evaporate the clear fluid until of the

consistency of syrup.

Recipe 59. Amber Varnish Cement for Metals.

Preparation. Put some amber resin in dry chips (genuine)

in an iron saucepan, heat them until the chips are softened and
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semi-fluid, then pour on the hot amber an equal weight of raw

linseed oil, and heat the mixture.

Recipe 60. Glazing Cement for Beer Barrels.

The following cement is one that is cleaner and better than
"
pitching

"
them, as pitch engenders the growth of fungi.

(1) Ingredients. 8 Ib. of rosin

1 Ib. of shellac

J Ib. of Venice turpentine

4 Ib. of yellow wax

4 gallons of strong spirits of wine.

Dissolve the above ingredients at a gentle heat until a clear

fluid is obtained, which is then suitable for use. To use this

glaze, apply it to the inside of the barrel by means of a sponge
affixed to the end of a stick ; give two coats. When the second

one is dry, give an application of shellac, made by dissolving

4 Ib. of shellac in 1 gallon of strong alcohol. This glazing

closes the pores, and does not injure the taste of the beer which

is put into the barrel.

(2) Ingredients and Preparation. Melt in an open boiler

100 Ib. of pine pitch (colophony), and then add, with constant

stirring, 5 to 6 Ib. of caustic soda-lye of 10 Be, when the

mixture in the boiler (i.e. the sodium "
resinate ") ceases to

rise, or form bubbles, pour it out into tin moulds to cool. For

use it is melted by reheating and applied hot, but it dries very

slowly.

(3) Ingredients and Preparation. Melt together by gentle

heating : 15 Ib. of pine pitch and 5 Ib. of red transparent

rosin, then add 1 Ib. of
"
heavy" rectified oil of turpentine

and mix thoroughly.

(4) Ingredients. Prepare as in last recipe

10 Ib. of pine pitch

8J Ib. of pine resin

1 Ib. of heavy rosin oil

(5) Ditto, 1\ Ib. of pine pitch

14 Ib. of red rosin

1 J Ib. of heavy rosin oil.
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(6) Ditto, 4 Ib. pine pitch

5 Ib. of pine pitch

15 Ib. of rosin

1 Ib. of rosin oil.

(5) Prepare as above directed

16 Ib. of rosin

1 Ib. of heavy rosin oil.

Recipe 61. Temporary Cement for Opticians' Use.

Preparation. Mix together at a good heat 2 oz. rosin,

1 drachm beeswax, and 2 oz. of whiting. Use this hot on the

surface to be joined, when cold it is hard and firm, but may be

removed by reheating.

The above cements and agglutinative bodies form a variety

of useful adhesive compounds for repairing different kinds of

materials ; they are too diverse to be classified for use in various

trades, but they have been given in one group because they are

chiefly of a resinous nature, or have resins as their chief com-

ponent. In other chapters will be found recipes, etc., for

resinous cements which are particularly adapted for special use

in the trades represented in the chapters.



CHAPTER H.

AGGLUTINANTS OF DIFFERENT KINDS AND NATURE WHICH ARE

ESPECIALLY ADAPTED FOR USE IN THE BUILDING TRADES,
TO CARPENTERS, PAINTERS, DECORATORS, BRICKLAYERS,

PLASTERERS, STONEMASONS, ETC.

Recipe 62. Waterproof Cement for Iron Bolts, Nuts, Rivets, etc.,

to protect them from Rust.

Preparation. Mix together by melting in an iron pot :

5 oz. of sulphur
1 oz. of tallow

1 oz. of rosin.

Dip the newly-forged rivets, etc., in the hot molten mass,

and allow them to drain in a wire sieve.

Recipe 63. A Non-poisonous Elastic Cement for Water Tanks,

Aquariums.

Ingredients and Preparation. Mix together 1 Ib. of powdered
rosin and J Ib. of lime, then heat the mixture to melt the rosin,

and liquefy by adding 4 to 5 gills of linseed oil. By varying
the proportions of the ingredients different consistencies 1 are

obtained. This cement, in many cases, is made fluid enough to

be run into the crevices and cracks when warm, but not hot

enough to fracture the glass. A vessel with a long spout is

serviceable for pouring the hot cement where required.

Recipe 64. Cement to fasten Emery to Wood.

Preparation. Mix together 1 oz. of shellac and 1 oz. of colo-

phony, melt by gentle heating and then add 1 oz. of crystallised

carbolic acid. This cement is very tenacious.
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Recipe 65. Waterproof Cement for Wood and Metal.

Ingredients and Preparation. Soak 1 Ib. of glue in water

(cold) for three hours, then melt it by heating in a gluepot, stir

in 1 Ib. of powdered black rosin and when that has melted add

4 oz. of dry red ochre. Use the cement hot.

Recipe 66. Waterproof Cement for coating Wood and Iron.

Preparation. Melt together 3 Ib. of rosin and 2 Ib. of asphalt

and work in 2 Ib. of brickdust. Use hot.

Recipe 67. Adhesive Cement for use as a "
Putty

"
for Glass

and Iron.

Preparation. Make into a stiff paste a mixture of zinc oxide

(" zinc white ") and silicate of soda, or potash, of 33 Be.

Recipe 68. Japanners' Gold Size.

Ingredients. 4 oz. acetate of lead

4 Ib. gum animi

7 quarts oil of turpentine

8 quarts drying oil.

Incorporation. Crush up the gum and heat it in the drying
oil for four hours at a fairly high temperature until dissolved,

then add the lead acetate and heat for half-an-hour longer ;
then

cool slightly and add the oil of turpentine.

Recipe 69. Gold Size (Ordinary).

Ingredients and Preparation. Slowly heat 8 oz. of best

drying oil and just before it begins to boil add 2 oz. of gum
elemi and boil the mixture until it is of the consistence of

tar; then strain through silk, add a little vermilion, and thin

down with oil of turpentine. Sufficient vermilion should be

added to make the compound opaque. The whole should be

well ground together or rubbed up on a stone with a muller.

Recipe 70. Old Gold Size, and Size for Distemper Gilding.

Preparation. Put some boiled oil into a saucepan and heat

it until the fuliginous fumes given off can be ignited ;
set these
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fumes alight and let the mass burn until the oil becomes thick ;

then extinguish the flames by putting on the lid of the saucepan,

strain through silk and thin for use with oil of turpentine, then

add a little chrome yellow or yellow ochre. Grind very fine

in oil.

Recipe 71. A Quicker-drying Gold Size than the Above.

Preparation. Heat linseed oil to the boiling point under

constant stirring, then add finely powdered gum animi and

continue the boiling until all the resin has dissolved. When
the mixture has become as thick and viscid as thick varnish,

thin it with oil of turpentine to a consistency that enables

it to flow easily from the brush. A small quantity of chrome

yellow or vermilion is generally added to give the size a proper
colour.

Recipe 72. Quick-drying Size for Aluminium and Gold Leaf.

Preparation. Mix 2 gills of gold size and 1 gill of fat oil.

This size will permit of the gold leaf being laid on in four hours.

Recipe 73. A very Quick-drying Gold Size.

Preparation. One which will be ready in two hours : Mix

\ pint of fat oil and a dessertspoonful of gold size japan.

Recipe 74. A Special Size for Gold Leaf.

Mix the size with a little medium chrome yellow that has

been ground in japan ; for aluminium leaf the size may be used

clear or with a dash of flake white
;

for work that is to be

burnished the slower drying size should be used.

Recipe 75. Resinous Size for Aluminium and "
Bronzing

"

Powders.

Ingredients and Preparation. Mix 1 gallon of turpentine or

benzine with J pint of good body copal varnish
; apply this to

the surface, and when faintly
"
tacky" dust on the dry bronze
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powder ; then, when dry, ruh off excess of powder with a piece

of cloth. This varnish may be mixed with a bright yellow or a

black with japan ;
a teaspoonful of the latter to 1 pint of the

liquid size will be sufficient. The consistency of a vehicle for

bronzing powders should be viscid enough to prevent heavy

bronze powders sinking, and at the same time it should not

harden in the pot. The best bronzing vehicle is one that

hardens with rapidity throughout, because it does not give the

bronze powder an opportunity to oxidise.

A good vehicle for such bronze powder is a mixture in equal

parts of japan gold size (or coach japan), thin this mixture with

pure spirit of turpentine, to which add only enough bronze

to give it the lustre desired, and mix only sufficient at a time

as can be worked up in about 10 to 15 minutes or so. If it sets

too rapidly under the brush to permit of free application, dissolve

some white or yellow beeswax in hot turpentine over a water

bath and use this for thinning the varnish and japan, instead

of the clear turpentine ;
1 oz. of wax is sufficient for 1 quart of

turpentine.

Eecipe 76. A Quick-drying Bronzing Liquid.

One that will keep bronzing powder soft, though it settles

quickly, may be made by dissolving 3 lb. of pale orange shellac in

1 gallon of wood alcohol (acetone), adding 2 oz. of camphor, and

straining the solution through a cloth (" cheese-cloth" is best).

This liquid will not require more than one-fourth of its own

measure of bronze, and the proportion must be deftly applied,

as it will rub up again if gone over too often with the brush.

Recipe 77. Agglutinant for holding Gold Leaf on Glass.

Ingredients and Preparation. Mix lampblack, ground in

japan, with a good quality coach varnish, first rubbing up the

lampblack with a little turpentine, otherwise it will not mix

readily with the varnish ; genuine asphaltum in oil, such as

is sold in tubes for artists' use, is also serviceable when the

commercial asphaltum will not answer.
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Recipe 78. Liquid Agglutinant for Painting on Glass.

Ingredients and Preparation. Melt 1 oz. of amber resin in

an iron vessel and when somewhat cooled off, but not hardened,

add sufficient oil of turpentine to keep it in a liquid state ; when

cold, mix it with the colours which have been ground in oil.

Recipe 79. Gilders' Wax.

Ingredienls and Preparation. (1) Melt together by heating,
and stir until cold

25 oz. of linseed oil

25 oz. of yellow wax

13 oz. of acetate of copper
37 oz. of ochre.

(2) For fine gilding. Mix as before

24 oz. of white wax
6 oz. of copper scale

3 oz. of verdigris

J oz. of borax.

(3) Mix as before

12 oz. of Armenian bole

48 oz. of white wax

6 oz. of verdigris

2 oz. of burnt ochre

8 oz. of ferric sulphate
1 oz. of borax.

(4) Prepare as before directed

48 oz. of white wax
12 oz. of sulphate of copper
12 oz. of verdigris

1J oz. of borax

16 oz. of red chalk

6 oz. of sulphate of copper solution

5 oz. of verdigris

3 oz. of borax

6 oz. of burnt copper.
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Recipe 80. Soft Cement for Temporary Purposes.

This cement has the hardness of soap when cold, bat it is

easily softened and moulded with the fingers and is then very

useful for sticking together things that are only required to be

held together for the time being.

Preparation. Melt yellow wax at a gentle heat along with

its own weight of oil of turpentine, then colour it by stirring in

a little dry Venetian red.

Recipe 81. A useful Paste for Paperhangers.

Ingredients and Preparation. Mix 4 Ib. of wheat flour with

1J to 2 gallons of water so as to make a smooth batter, free of

all lumps, using only a portion of the water, which should be

cold
;
then " cook

"
this batter by pouring on the remainder of

the water boiling hot, that is, the flour must be made to lose its

whiteness and become semi-transparent, otherwise the gluten will

not be separated from the other constituents. While the paste

is still boiling hot, stir in 2 oz. of crystallised alum, crushed to

fine powder. The paste should be used thick on the walls if

rough, and thin on smooth walls
; but in the case of glossy

walls it is best to omit the alum and substitute instead J pint

of clear sugar syrup, or treacle, to each gallon of flour paste made

as above.

Recipe 82. A Non-decomposable Paste, or
"
Cold-Water "

Paste.

This is useful to many trades and is made as follows :

Ingredients and Preparation. Dissolve 2J oz. of sulphate of

alumina in 1J pints of cold water and filter it
;

then pour
the filtered solution into 1\ Ib. of farina and make into a smooth

batter.

Separately dissolve 1J oz. of caustic soda in three pints of

water by boiling it and then pour the boiling hot water

on to the farina batter and stir until thickened. Put it into

a boiling hot fluid consisting of 2 quarts of water in which

2 fluid oz. of hydrochloric acid has been added, and boil up the
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mixture until homogeneous. Instead of mixing the thick paste

with the boiling acid solution, the paste can be made of a thinner

consistency by using more water to the caustic soda solution and

then mixing 1 to 1J oz. of hydrochloric acid with the stiff paste.

If this paste be made very thick, then dried and ground, it

can be made into a paste again at any time by mixing with cold

water.

Recipe 83. Flour Paste that will not Liquefy.

This paste is suitable for use with such materials as

" Lincrusta-Walton
"
and other stiffwall-hangings where a thick

paste is a necessity.

Ingredients and Preparation. Mix separately in cold water

to a stiff batter, 2 Ib. of wheat flour and 1 Ib. of starch, beat

out all lumps, and then add more cold water until each batter

is of a pudding-like consistency ; then mix these two batters

together in a pan and pour boiling hot water, in which 1J Ib.

of alum has been dissolved per gallon of water, on the batter ;

pour the water slowly and stir vigorously while doing so, until

the paste swells and thickens and darkens in colour. If by any

chance it has been made too thin, it may be heated up over a

slow fire for a few minutes.

Recipe 84. Paste for fixing Leather and Oilcloth to Woods.

'Ingredients and Preparation. Mix together in the dry state,

by sifting, 2J Ib. of wheat flour, 2 tablespoonfuls of gum arabic,

and 2 ditto of powdered alum, and then add sufficient cold water

to make a thick batter, pour it into a glue pot (i.e., a water-

lined vessel) and set it over a slow fire, so that it is gradually

heated, stirring constantly, until the paste is uniform and free

from lumps ; when the mass has become so thick that the stirrer

will stick upright in it, turn out the paste into another vessel

and put a cover on so that it does not " skim." When cold, it

is fit for use. To use this paste, a thin coat of it is spread on

the leather or cloth which is then laid on the surface to which

it is to be fixed, and the leather should then be neatly smoothed

out from the centre towards the edges ;
when dry, trim off the
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edges and remove superfluous paste that has been squeezed out.

Any puckers in the cloth should be smoothed out by rubbing
with a duster.

Recipe 85. Cold Water Paste.

A new form of paste has recently been introduced. Flour

pastes are, as usually made, dependent for their adhesive qualities

on the gluten that is separated from the flour
;
but when the

albumenous particles are also separated, a more perfect adhesive

still is obtained from flour. To separate these two adhesive

bodies, hot water alone is not sufficient
; by means of a caustic

alkali, however, they can be separated. By suitable means the

pasty product thus obtained is dried and ground, when it can

be used for paste-making at any time by the simple addition

of cold water : hence the name. Some firms sell a powder for

mixing with the flour-batter, so as to make a paste ; this powder

generally consists of the dried powder above referred to, with the

addition of a caustic alkali. We have given several recipes for

making such pastes from flour and farina.

Recipe 86. Agglutinant for Paper, Wood, Metal, Leather, etc.

Ingredients and Preparation. (1) Soak 1 Ib. of gelatine in

1 gallon of cold water for 4 or 5 hours, then heat up the

softened glue in a gluepot along with unabsorbed water, and

when the solution is boiling hot, pour in 16 oz. of wood-spirit

(acetone) and stir well. This mixture is used hot.

(2) Soak 1 Ib. of white fish glue (or isinglass) in its own

weight of water, cold, for 4 hours, then dissolve the glue by

melting it in a gluepot; when on the point of boiling, stir in

4 fluid oz. of glycerine ;
continue the heating for 5 minutes

longer. This compound, when cold, is elastic and very tenacious

and will soften by a gentle heat, such as that of a water-

bath, but if repeatedly heated by dry heat (i.e., by heating the

containing vessel over a flame direct) the compound is increased

in tenacity, but after several heatings it loses its property of

dissolving and becomes hard and brittle. It is almost insoluble

in spirits, and completely so in oils and hydrocarbon fluids.
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Mineral matters can be mixed with the compound while fluid,

such as lampblack, Venetian red, etc., to form an agglutinant

that can be laid on like a coat of paint, but owing to the glycerine

being hygroscopic in water and spirit, the compound is more or

less soluble in alcohol and also in water. In fact, if wanted of

a thinner consistence, it can be thinned with water while hot.

Recipe 87. A Water-resisting Glue Cement for General Use.

Ingredients and Preparation. Soak gelatine in cold water for

an hour, take it out and drain off all unabsorbed water, then put
the softened glue into a bottle and add 1J to 2 pints of alcohol,

according as to whether the compound is to be hard or soft
;

dissolve the gelatine in the spirits by gently heating, by the

aid of a water bath, and when the gelatine has melted, add 2 to

4 oz. of glycerine and stir well. The resulting compound is

very adhesive and flexible, and is not readily softened by

dampness or moisture, but it softens with heat.

Recipe 88. Glue Size for stopping Suction in Walls.

Ingredients and Preparation. Soak 1 Ib. of glue in cold

water until softened throughout, then draw off all unabsorbed

water and melt the glue in a gluepot. Meanwhile, cut up
the 1 Ib. of resin-soap and dissolve it in just sufficient hot water

to form a jelly when cold. Also dissolve 2 Ib. of alum in just

enough hot water to dissolve it
;
then pour the soap solution in

the hot glue and stir well, then add the alum solution.

When the compound is ready for use apply hot to the

wall, and when the first coat is dry, give a second application,
when suction will be stopped in the most porous walls, whether
of plaster or of brick, and thus permit the wall to be painted
without loss of paint. The compound can also be used to form
a fireproof coating to theatrical scenery. If the wall has been

already whitewashed, scrub it down with a stiff brush and
then brush over it a wash of strong vinegar, when dry,

give two coats of ordinary glue-size of thin consistency ;

this will penetrate the whitewash that remains on the wall and
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hold it firmly to the brick or plaster walls. A coat of the above

compound can be given if the wall is to be painted or varnished.

Recipe 89. Fish Glue for Gilding Glass.

Ingredients and Preparation. Fish glue dissolved in sufficient

soft water is one of the best vehicles for use for gilding on glass.

Not too much should be used, otherwise the gold size will not

burnish well
;

a thin layer should be laid on and then tested

with the hand. To be in the right condition for laying the gold

on it should have only slight adhesive power.

Some sign-writers use a size made by dissolving isinglass in

white wine vinegar and filtering the size before using it
;

other

gilders steep quince seeds in whisky or brandy until the result-

ing liquid attains a proper cohesion, and then filter it. This

forms a good but expensive size for glass gilding.

Recipe 90. Glue Size for Paperhangers.

Ingredients and Preparation. Soak 1 Ib. of white glue in

sufficient water to cover it, for 10 hours, then put it into a glue-

pot and add a boiling hot mixture of 2 gallons of water and

J gallon of wood alcohol (acetone) ; mix this well with flour to

give a slight "tacky
"

quality to it, so as to cause the paper to

adhere ;
a little syrup may be mixed with the hot glue solution.

Wall paper that is affixed to walls with this agglutinant can be

varnished readily.

Recipe 91. A Liquid Glue Size for Use on Paper that is to

be Varnished.

Ingredients and Preparation. Dissolve 2 oz. of borax in

5 oz. of boiling hot water and while boiling add 1 oz. of cal-

cined potash. Separately soak 1 Ib. of glue in 1 quart of

water for several hours and then melt it by heating in a

gluepot, and when boiling hot, pour on the borax solution

and stir well. If too thick it may be thinned with hot water.

The action of the alkali in the glue is to prevent it gelatinis-

ing, but at the same time to lessen its adhesiveness as an

agglutinant, but not as a sizing material.
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Recipe 92. A Glue Size for Paper that is to be Varnished.

Ingredients and Preparation. Glue and alum water is

generally used to size paper with ; sometimes a mixture of starch

or dextrine and alum are used
;
the cheaper sizes are made by

heating clippings of bones, horns, etc. The process is as

follows :

The materials are softened by soaking in cold water for a

day or two, then they are well washed in running water,

and after that put into a suitable vessel and heated with

water at a temperature of about 85 F. (29'4 C.), if the

temperature be higher than this the gelatine that is

formed will not gelatinise on cooling. A steam-jacketed

vessel should be used and the heating continued for about

15 hours ; then the solution is drawn off and filtered into some

convenient vessel, and the residue again heated with more water

for a weaker size ; the alum, to the extent of 20 per cent, of

the weight of glue material is dissolved in water and added

to the fresh size solution which is filtered through felt, and is

ready for use.

Recipe 93. A Glue to Resist Damp.

This is made by dissolving 1 Ib. of glue in 3 pints of skimmed

milk and adding a little powdered quicklime.

Recipe 94. A Glue insoluble in Water.

Ingredients and Preparation. (1) Prepare a solution of glue
in the usual way, by soaking the glue and dissolving in a gluepot,
and then stir in a little tannic acid and use while hot.

(2) Make a solution of glue as above described, then add a

small quantity of bi-chromate of potash, not too much, about

a fiftieth of the amount of the glue used. Glue thus made will

harden when exposed to the air and light and become

insoluble in water or moisture.

(3) Soak glue in water until soft, but not swollen enough to

lose its form, then drain from the water and put the glue into a

gluepot with sufficient raw linseed oil to cover it, and dissolve

the glue by heating it over a slow fire until it is jellified.
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(4) Mix a handful of quicklime with 4 oz. of raw linseed oil,

and boil the mixture until quite thick, then, mix this with a hot

solution of glue made in the usual way.

(5) Soak glue in cold water until soft, then melt it in the

usual way, and mix 10 parts of the glue with 5 parts of linseed

oil varnish and add 1 part of litharge, boil the whole for 10

minutes and use while hot.

Recipe 95. Glue for Inlaying Veneers.

Ingredients and Preparation. To a pint of hot glue solution

add 5 oz. of malt vinegar and j oz. of isinglass and heat and

stir until well mixed.

Eecipe 96. An Elastic Rubber-like Glue.

Ingredients and Preparation. Mix a thick solution of glue

with tungstate of soda and hydrochloric acid, whereby a compound
of tungstic acid and glue is precipitated, which, at a temperature

of 86 to 104 F., is sufficiently elastic to be drawn out into

very thin threads or sheets.

Recipe 97. To bleach Glue, by discharging its Brown Colour.

Preparation. Make a hot solution of glue in the usual way,

then add 1 per cent, of oxalic acid and 1 per cent, oxide of zinc.

N.B. In using these glues, and in fact, all glues, they should

be used as hot as possible, and it is often advisable to warm the

surfaces that are to be joined before applying the glue. Frequent

re-melting of the glue lessens its adhesive powers, and the

addition of water to the glue, after once being made, renders it

useless.

Recipe 98. A Non-acid Glue.

Ingredients and Preparation. Mix 4 oz. of spirits of wine

(or
"
methylated

"
spirit, that has not been methylated with

" mineral
"

oils) with 1 quart of soft water and add 1 Ib. of best

white glue, when the glue has softened, melt it in the glue-

pot, together with any fluid that has not been absorbed, and

then add 4 oz. of white lead.
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Instead of mixing the alcohol and water, the glue can be dis-

solved in the water by itself (without any previous soaking) and

when white lead has been added, stir in the alcohol and

put into bottles while hot. The compound solidifies when cold,

but is re-melted by standing the bottle in a basin of water nearly

boiling hot.

Recipe 99. A Quick-drying Gelatine Cement.

Preparation. A permanent quick-drying glue is made by

dissolving gelatine in a solution of chloral hydrate in water, to

the consistency of cream.

Recipe 100. A Glue very adhesive to any Material.

Preparation. Make a pot of glue in the usual way and then

add to it 20 per cent, to 25 per cent, of its weight of wood ashes,

burnt sugar, or burnt treacle.

Recipe 101. Air-tight Cement for Cracks in Wooden Partitions.

Ingredients and Preparation. Melt some gelatine in a glue-

pot and add 5 to 10 per cent, of glycerine, mix a little fine

sawdust with some of this glue and fill up the cracks with it,

when dry, brush over a solution of the glue, whereby an airtight

film will be formed over the cracks ; by going over the dry film

lightly with a solution of bi-chromate of potash, the film will be

rendered damp-proof.

Recipe 102. Cement for Stone and Marble, etc.

Ingredients and Preparation. (1) Mix together the following

ingredients and make into a paste with water : 6, 9, or 12 parts

of Portland cement, 12, 9, or 6 parts of chalk paste, 6 parts

of fine stone and 1 part of silicious earth (i.e. "fossil-meal" or

Kieselguhr). The hardness of the cement varies according to

the proportions of chalk and Portland cement made use of.

(2) A cement for similar use (Hydraulic).

Ingredients. Mix together

2 parts of black furnace slag

2 parts of clay

5 parts of lime.
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Calcine the mixture and grind it to a fine powder for use.

When wanted for use, make into a paste with water as required

and use in the usual way a cement is applied.

(3) Ingredients and Preparation. Mix together 25 per cent.

of "infusorial earth" (fossil-meal), and 75 per cent, of chalk

(free from iron), into a paste, with 2J per cent, of a solution of

potash, or soda, and mould the mass into squares or bricks,

which should be calcined at a white heat, and then ground to

powder. Use like ordinary cement.

(4) Cheap cement for stone.

Ingredients and Preparation. Mix together
3 parts of freshly-ground plaster of Paris

2 parts of foundry cinders

1j parts of brickdust.

Grind these three materials to a fine powder, then sift through
a fine sieve, and mix with water, and just before the cement is

required for use. mix 2 per cent, of sifted iron filings with the

compound and use like ordinary mortar.

Recipe 103. Cement for Stucco and Plaster ("Bituminous"

Cement).

Ingredients and Preparation. Mix 1 part of ground slaked

lime with 2 parts of sand, and 2 to 3 parts of the mixture is

mixed with the bitumen (heated to 1400 F.), which has been

obtained in the production of paraffin and mineral oils.

Recipe 104. A Clay Cement.

Ingredients and Preparation. Mix 1 Ib. of rye flour with 26 Ib.

of cold water and then boil the mixture, then for every pound of

it stir in 8 Ib. of clay and then thin the mixture for use with

hot water as required.

Recipe 105. A Cement for Damp Walls.

Process. Give two coats of ordinary plaster to the walls, then

a third coating, consisting of
"
fatlime," glazing this with

pure lime that has been compounded with some clay, to which

5 per cent, of alum has been added.
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Recipe 106. Size or Cement for laying on Silver-leaf.

Ingredients and Preparation. Melt in a pan, 1 oz. of Venetian

red along with 1 oz. of beeswax and then add 9 oz. of Spanish
chalk ; when these are well mixed, stir in 18 oz. of pipe-clay in

fine powder ;
when this is well mixed, rub up the compound with

the whites of 20 eggs and use as directed for
"
gold-size

"
(see

Index).

Recipe 107. Sizing Cement for Gilding on Wood.

Mix together by sifting the fine powder of 3J oz. of graphite,

2 Ibs. French chalk, 7 lb. of Armenian bole; then put the mixture

into a well glazed pot and add 17J oz. of shavings of white

beeswax and gently heat the contents of the crucible until they

are well incorporated, then pour out the mass into a plate and

allow it to cool ; next break it up into small pieces, mix with the

whites of 20 to 25 eggs and rub the whole to a powder on a hard

stone ; spread this mass on paper to dry, and for use mix it with

water.

Recipe 108. A Calcareous Cement for Whitewashing Walls.

Ingredients and Preparation. Slake J bushel of freshly burnt

lime with boiling water, cover it over during the process and

keep in the steam, strain the liquid through a fine sieve, add to

it 7 lb. of salt previously dissolved in warm water, 3 lb. of ground
rice made into a paste with boiling water, \ lb. of Spanish

whiting powdered and 2 lb. of glue that has been previously

dissolved by soaking it well and then melting it over a slow fire

in a gluepot, add 5 gallons of hot water to the mixture, stir it

well, and let it stand a few days covered from dust. This com-

pound should be laid on quite hot ; about 1 pint will cover a

square yard.

(2) A calcareous cement for rough outside work, such as

louvre boards, etc.

Ingredients and Preparation. Mix well together in a tub or

barrel \ bushel of lime, 3 pecks of hydraulic cement, 10 lb.

of umber, 10 lb. of ochre, and 1 lb. of lampblack ground up with

a little vinegar (the lime should be slaked and mixed with the

D2
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lampblack powder), then add the cement and fill the barrel with

water, let it stand several hours with frequent stirring, use in one

coat ; a darker colour is obtained by using more ochre or umber.

(3) A cement for walls that will not peel off.

Make ^ Ib. of wheat flour into a batter with cold water and

then make that into a paste by pouring boiling water on it,

stir the paste into 5 parts of lime and water and mix well.

Recipe 109. A Fireproof Cement Wash for Walls.

Process. Put some stone lime into a large tub or barrel and

slake it with boiling water and cover up the vessel ; when the lime

is slaked sift it through a sieve or fine screen and to 6 quarts of

the sifted lime add 1 quart of rock-salt powdered and 1 gallon of

water, boil the mixture, and skim it clean. To every 5 gallons

of this skimmed mixture add 1 Ib. of alum, J Ib. of copperas

(sulphate of iron) by slow degrees, and f Ib. of potash, or hickory
ashes sifted ; then add whatever colouring matter is desired,

using only colours that will mix with lime. This composition
is useful for wooden roofs, bricks, or stone walls, etc.

Recipe 110. Cement Wash for Sheds.

Process. Slake 1 bushel of quicklime and add 2 Ib. of

common salt, 1 Ib. sulphate of zinc (" white vitriol ") 1 gallon of

sweet milk. Dissolve the salt and sulphate before adding the

lime and thin with sufficient water.

Recipe 111. Cement Wash for Ceilings.

Process. Mix zinc white (oxide of zinc) with common salt,

lay it on the ceiling with a brush, then apply a wash of chloride

of zinc with the oxide, which will combine with it and produce

a glossy surface.

N.B., chloride of zinc is very poisonous to any cuts in the

flesh, etc.

Recipe 112. A Hard-setting Cement.

Process. Mix equal weights of unslaked lime with demerara

sugar and make into a paste with water, this cement is very

strong and dries as firm as Portland cement.
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Recipe 113. Firm-setting Cement, or Mortar, for Building

Purposes.

Process. Mix 1 part of fine unslaked stone lime with 3 parts

of sand, mix in the dry state and then make into a mortar by

sprinkling water on it until plastic enough to he used by the

trowel, the mortar being made as fast as the bricklayer or mason

uses it.

Recipe 114. Turkish Mortar.

Process. Reduce some brickbats and tiles to powder, then

mix them with two parts of fine sifted lime and mix with water

to the desired consistency. Note, the tenacity of ordinary

mortar is improved by the addition of calcined bones to the

extent of not more than 25 per cent, of the weight of lime used

in making the mortar.

Recipe 115. Cementing Wash for Walls, etc.

Process. Reduce to a fine powder 3 parts of silicious rock

(quartz) and mix it with 3 parts of powdered marble and 3 parts

of sandstone powder, 2 parts of fiercely burnt " China clay
"

(kaolin), powdered, and 2 parts of freshly slaked lime still warm.

The mixture produces a mortar which forms a silicate if fre-

quently wetted and becomes after a time almost like stone ; the

four constituents mixed together form a base to which any

colouring matter can be added provided it be not affected by
lime. It is applied thinly to the wall or other surface. It

should be allowed one day to dry and then frequently covered

with water.

Recipe 116. Cement for Architectural Purposes.

Preparation. Mix 1 Ib. of alum, powdered, with 5 Ib. slaked

lime and make into a paste with 37^ oz. of beaten bullock's

blood. This cement is very useful for wood, plaster-work, and

as an architectural cement in general. This "blood" cement

is no doubt what has raised the suspicion in the mind of the

natives of India and other countries that the blood of young
children is used in building by the

"
Christians."

A modification of the above process is to mix 20 Ib. of slaked
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lime, 10 Ib. of sifted coal ashes and 3 Ib. of beaten bullock's

blood to a paste. It is useful as a cement for filling cracks

between floors, plaster skirtings and as a pointing mortar.

Eecipe 117. Lime Cement as a Wood-filler.

This cement is useful for closing the pores of wood that is to

be polished or varnished.

Process. Mix together 1 Ib. of powdered slaked lime, 2 Ib. of

powdered rye-flour, burnt umber quantity sufficient to colour, and

make into a paste with 1 Ib. of linseed oil varnish. Coat the

surface of the wood with this and pumice-stone it afterwards, or

rub down with sand paper.

Eecipe 118, Cement for filling Pores of Floor-boards.

Boards that are to be polished or painted should be covered

with this cement so as to prevent the varnish or paint sinking in.

Process. Soak 1 Ib. of glue in 7 Ib. of water for some time,

then melt the glue in the unabsorbed water by heating it in a

gluepot and while hot add 1 to 2 Ib. of litharge, and 2 Ib. of

plaster of Paris. Mix well and coat the boards, and smooth

down when dry.

PUTTIES.

These are used by the carpenter and builder more than by any

other person, so we give below a representative set of recipes for

same that will cover a multitude of uses.

A "putty" is a soft plastic mass that dries hard and

becomes waterproof. The usual form of putty is that known as
"

glaziers' putty." It is made by kneading dry chalk, or

whiting, with linseed oil to a dough-like mass, but for many
purposes this kind of putty is not suited as it takes a long time

to dry, and, moreover, does not always give a watertight cement,

such, for example, as filling up the cracks or crevices between

the stones on flat roofs, or in elevations, etc. The best putty to

use in such a case is one prepared by boiling for a half hour

8 Ib. of linseed oil with 12 Ib. of litharge, and then stirring in

88 Ib. of slaked lime. Before applying the putty give a coat of
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linseed oil varnish to the surface to be puttied; the metallic

oxide (of lead) decomposes the oil more or less, separating its

constituents into their fatty acids, wfyich combine with the lime

and form a lime-soap that is insoluble in water and does not

expand by heat.

Recipe 119. A Putty that does not become affected by

Damp.

Dissolve 100 oz. of shellac in 45 fluid ounces of strong spirits

of wine. This sets quickly and is impenetrable by water, but

owing to the brittleness of the resin it is liable to crack; however

this defect can be remedied by adding a little drying oil or

yellow wax, but not too much, else the adhesiveness of the

putty will be lost ; or else a little of a solution of glue in

which a small percentage of dry lime has been added to the

shellac solution.

Recipe 120. Putty Cement for fixing Iron in Stone.

Mix 7 Ib. of fresh plaster of Paris with 1 Ib. of clean iron

filings and make into a paste or putty with water when wanted

for use
; it dries quickly.

N.B. Other putties will be found in the chapter on Cement
for Ironworkers, etc. See also the Index.

Recipe 121. Cement Wash for kalsomining Walls.

Process. Soak 1 Ib. of good glue, for 1 hour, in cold

water and pour off any uuabsorbed water, then melt the

softened glue in a gluepot : next mix 20 Ib. of gilders' whiting
to a paste with sufficient water, in which 1 oz. of alum has been

dissolved, combine with the whiting suitable tinting pigments

ground in water ; do not mix the colour in dry, as that would

cause the distemper wash to shrink ; test the tint by putting a

little of the mixture on a piece of paper, and when the right

tint is obtained, add the glue solution, and test the compound
again to see if sufficient glue solution is added to act as a

binder, if not, add more of the glue solution sufficient glue
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must be in the first coat to bind it, so that it will not rub off

when the second coat is applied.

For a clear whitewash distemper, add a little ultramarine

blue to the whiting, for a green tint use chrome green and

ultramarine blue, for terra-cotta tint use Venetian red.

Recipe 122. Cement for repairing old Plaster Walls.

Process. To fill a crack in old walls, cut all the cracks V-

shape, clean out the holes and level the edge, then make a

filling cement, with fine plaster of Paris and thin glue size, and

carefully fill the cracks : when dry, smooth down the filling level

with the walls by sand papering. Then go over all the walls,

and break off any small lumps that may be there ; wherever you
find loose plaster, sand paper down such patches a little below

the level of the wall surface and break off the loose plaster.

Give a coat of glue size and trowel on a coat of plaster of Paris,

mixed with glue size ; when that is dry sand paper it smooth

and level. To stop suction on the patches, give a coat of oil and

drier, and when that is dry lay on a coat of white lead, thinned

with equal parts of japan varnish, and turpentine. To preserve

the wall surface, mix not more than 8 Ib. of white lead with

1 gallon of good linseed oil and add 1 pint of turpentine to

make it more penetrating : if the wash is to be done quick

add a little liquid drier
; three coats of paint are required to make

a good job, and if the third coat shows dry patches, due to suction,

a coat of glue size should be laid on the finishing coat. The

second coat should be mixed so as to dry with a fair gloss, with

3 pints of oil, and 1 pint of turpentine and drier. The last coat,

if required to be "
flatted," should be mixed with equal parts of

turpentine and some drier
;
the flatting should be done by an

operator following the painter, before the paint has any time

to set.

Recipe 123. A Cementing Size for Plaster Walls.

Process. Soak 1J Ib. of good white glue, for 10 hours, in

enough cold water to make it into a jelly, then melt it into a

gluepot and add 1 to 2 quarts of boiling water
; separately
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dissolve 1 Ib. of good white hard soap in 1 quart of boiling

water, and also 2 oz. of alum in 1 quart of boiling water, and

when all are thoroughly dissolved, mix the glue and soap

solutions, then slowly add the above solution, stirring during

the operation. Finally, add 1 gallon of cold water. In order

to make this compound penetrate the plaster it should be laid on

warm, otherwise it will not hold the whitewash securely to the wall.

When whiting is mixed with the above vehicle it forms a
"
kalsornine

"
or

"
distemper

" wash on the walls which is

practically water proof. When the plaster wall is to be painted,

no whiting should be laid on, but just a thin coat of white lead

applied ; this priming coat is made by mixing about 10 Ib. of
"
keg-lead," in 7 pints of raw linseed oil, 1 pint of turpentine,

and about J Ib. of paint drier. The glue size to use with such a

priming is made in the usual way, and when nearly cold, 1 oz. of

acetic acid should be mixed with it for every 10 Ib. of glue
used. This will keep the size liquid and prevent it spoiling by

decomposition (nothing is more offensive on a wall than putrid

size). When the glue has dried hard, as many coats of it as are

necessary to cover it should be applied, using white lead in oil

thinned with raw oil or turpentine, finishing in either white lead

or zinc white.

When old, patched, dirty walls are to be repainted, they should

be dusted carefully and then scrubbed with soap and water to

which a little ammonia has been added. This will kill the

germs in the walls : the scrubbing should be followed with a

sponge and clean water and the wall wiped dry with sponge or

cloth.

Recipe 124. A Soft Glaziers' Putty,

Such as is often required for greenhouses, top-lights, and

structures that are exposed to high and low temperatures, can

be made by mixing 9 parts of boiled linseed oil with 1 part of

tallow, and sufficient white lead, or any suitable substance, to

impart the requisite consistence. This putty will bear altera-

tions of temperature because it never thoroughly hardens, but

remains plastic, though water-tight.
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Recipe 125. Putty for filling Cracks and Crevices in Shop
Windows.

(1) Mix fine sawdust into a dough with linseed oil varnish

and use in the ordinary way of using putty.

(2) Dissolve 1 oz. of glue in 1 pint of water, by soaking and

heating the mixture, and then add sufficient fine sawdust to

make a putty-like mass.

(3) Dissolve 2 parts of glue in 10 parts of water, then add

\ part of ordinary cement, and 5 to 7 parts of sawdust.

Recipe 126. Cement for filling the Pores of Wood.

Ingredients used. Silica, terra-Alba (plaster of Paris, or

gypsum), China clay (kaolin), Barytes (native sulphate of barium,

or
"
heavy-spar "), starch, rye flour, etc., are- used as the fillers

for closing the pores of wood before polishing or varnishing
same.

Whichever of the above mineral or vegetable substances is

used, it should be mixed to a stiff paste with one-third each of

pale linseed oil, pale gold size or japan, and turpentine. The

mixture thus made may be either run through a mill or given a

very thorough mixing, and to test for quality it should be

thinned with turpentine to the consistency of varnish. This

"filler" is applied with a varnish brush to the open-grained
wood and the excess of filler removed by wiping across the

grain in the usual manner
;

after 24 to 80 hours the surface

should be lightly sand papered and a good coat of ''rubbing
"

varnish applied, which, when firmly set, will not show any

"pitting" or "pinholes." If it does do so, it shows that the

filler is defective in binding properties and the proportion of

japan should be increased with a corresponding decrease in

the proportion of turpentine. The linseed oil and gold size

japan must be of good binding power and if corn starch or

rye flour is used in connection with silica the proportions

should be almost one-third of the former to five of the latter

by weight.

The following formulae for
" wood- fillers

"
are of American
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origin, and are good for all purposes where a
"

filler
"

is

required

Recipe 127. American Wood-filler.

(1) Ingredients. 100 Ib. silica

35 Ib. soapstone(" steatite "or French chalk)

2J gallons raw linseed oil

3 gallons of thin, strong liquid drier.

For colouring matter, use

3 Ib. Vandyke brown

1 Ib. burnt siena

2J Ib. burnt umber.

Make into a paste, and put through a paint, or
" cone

"
mill.

(2) Ingredients. 100 Ib. silica

16 Ib. China clay

3 gallons raw linseed oil

3 gallons turpentine japan.

This forms the white base, which is coloured as required.

(3) Ingredients. 99 Ib. barytes

4 pints raw linseed oil

4 pints thin strong drier

4 pints turpentine

3 oz. of borax

4 pints of water

12 oz. brown soap.

The borax and soap are dissolved in the water, then the oil

added to saponify it, and other ingredients worked in.

(4) Liquid wood-filler.

Ingredients. 60 Ib. China clay

40 Ib. carbonate of magnesia
12 gallons of coach varnish

15 gallons of turpentine.

(5) Ingredients. 75 Ib. China clay

7 gallons raw linseed oil

8 gallons turpentine

15 gallons of resin varnish.
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(6) A cheap wood-filler for common use.

Ingredients. Melt 135 Ib. of light-coloured resin and run in

on it at the proper temperature 100 gallons of turpentine and

the same amount of naphtha ; add 7| gallons of good coach

varnish and stir in 135 Ib. of whiting.

(7) A good paste wood-filler that does not harden too rapidly,

is tough and does not shrink

Process. Make some flour paste in the usual way and boil it
;

allow it to become cold before making use of it ; let it be so stiff

that it will just run when poured out upon a mixing board.

Separately mix whiting and linseed oil to the same consistency

as the flour paste, then mix these two together and incorporate

well. For a thinning use naphtha or whatever is cheapest, and

liquid drier, in proportions required to meet the necessities in

drying.
"
It will take some time and experimenting to make

this combination in just the proportions to give prompt and

proper hardening and other qualities. If you do not succeed

upon your first efforts, carefully note your proportions, and

change them slightly ; your flour, whiting, and oil may differ

they undoubtedly do from ours."
" There is still another variety of filler a dipping filler,

which is used in large factories, where cheap furniture and such

goods are made. The filler is put up by the barrel into tanks,

and the pieces of furniture to be filled are dipped into it. It is

much like the ordinary liquid goods, save that it is cheaper and

hardens quicker. One coat of dip filler and one of cheap varnish

is all the finish some furniture receives."

Recipe 128. Fireproofing Compound for Wooden Sheds.

Ingredients and Preparation. Mix together

1 measure of fine sand

2 measures of sifted wood ashes

3 measures of lime in powder.

Grind up the mixture in linseed oil : give two coats, first a

thin and then a thicker one.
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Recipe 129. Composition for closing the Pores of Mahogany.

Ingredients and Preparation. Take equal parts by weight
of whiting, plaster of Paris, pumice stone and litharge, to which

may be added a little French ochre, vandyke brown or burnt

siena. Mix these ingredients together and then form into a

mass with 1 pint of japan, 2 pints of boiled oil and 3 pints of

turpentine and grind the mass in a paint mill.

To use the compo lay it on the wood with a brush, rub it well

in and let it set 20 minutes, then rub the surface clean.

Recipe 130. Cement or Compo for moulding Pilasters,

Cornices, etc.

Ingredients and Preparation. Make a very clear glue with 5

parts of Flanders glue and 1 part of isinglass (good gelatine may
be used for cheapness) by dissolving the two separately in a

quantity of water 2 or 3 times the weight of the dry substance.

Then mix them together (after straining them), allow the com-

pound to cool, and for use, gently melt it and add sufficient

sawdust to make of a consistence rather stiff; then put into

moulds and dry in a warm room or in very dry air. The

quantity of water used will depend on the quality of the glue.

Good glue will absorb more water than common glue.

Recipe 131. Composition for Artificial Marble.

Ingredients and Preparation. (1) Pulverize marble into dust

and white limestone to an impalpable powder by grinding and

sifting, then mix with it about 25 per cent, of its weight of zinc

oxide and 12j per cent, of its weight of Portland cement. Mix
the whole thoroughly into a paste with a sufficient quantity of a

hot aqueous solution of water-glass (silica of soda) containing

about 40 per cent, of the soluble glass. Mould this under

pressure while warm and expose for a week or ten days to warm
air.

(2) Make a saturated solution of alum in cold water and

then put sufficient plaster of Paris in the solution to make a

stiff paste, dry the paste in an oven at a fierce heat : it will
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become as hard as stone, but when ground to powder it can be

made into a composition that rapidly hardens and takes a good

polish.

(3) Mix together in the dry state

2 parts of magnesia
2 parts of lime and quicklime
1 part of carbonic acid

1 part of silicious acid

1 part of magnesium chloride

1J parts of infusorial earth.

(4) Mix Portland cement with calcium carbonate and make

same into a paste with the least quantity of water ; make several

coloured marbles and roll this into coloured layers of different

thicknesses, then place one layer on top of another
; press the

mass on all sides and heat it in different positions so as to

commingle the coloured masses indiscriminately : by this means

various colours, more or less deep, penetrate the mass, which,

when hardened, is turned into plates which are pressed in moulds

for 12 days during which time it is necessary to keep them moist

as long as they are not entirely hardened. When fully hardened

the moulded mass is polished in the same way as marble.

Recipe 132. Adhesive Compo for forming Ink-pencils for

writing on Glass, for Sign-writers' Use.

Process. (1) Make a mixture of flour, liquid ammonia and

hydrochloric acid and thicken with gum arabic to form a fluid

vehicle that can be used with a pen or as a pencil (when made

of a stiffer consistence), colour by the incorporation of an aniline

dye, q.s.

(2) Adhesive compo for forming pencils for writing on glass

or china.

Process. Mix together

4 parts of white wax

1 part of tallow

1 part of lampblack, for black, but for white,

use white lead.
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(3) Mix as before

2 parts of wax

1 part of tallow

1 part of chrome yellow, for yellow pencils, or

1 part of Berlin blue, for blue ones.

Recipe 183. Adhesive Filler for writing on Glass.

Process. Dissolve equal parts of white and brown sugars in

water to a thin syrup and add a little alcohol
; on applying

this to the glass, the surface of which has been heated, any

drawing or design can be done on the film with pen or

pencil.

Recipe 134. Moulding Composition for Statuary.

Process. Soak 8 Ib. of glue for 10 hours in cold water and

drain off superfluous water, then melt the glue, stir until froth

begins to arise, then put in 7 Ib. of treacle previously made hot,

stir briskly, continue the boiling for 30 minutes, then pour out

and allow to cool ; for use remelt as required.

Recipe 135. Paraffin Moulds for Plaster Casts.

Process. Prepare the specimen, making it as clean as possible :

place an oiled paper in a position that shall show it to advantage ;

soft projections may be laid in position, into threads suspended
from a frame or from a heavy cord stretched across the room ;

then melt some paraffin wax over a water bath and paste it over

the preparation with a soft brush, the first layer being put on

with a single and quick stroke so that the rapid cooling of the

paraffin may not cause the brush to adhere to the preparation ;

then draw the soft tissues over it in place until the mould is

formed about J in. thick. All under-cuts must be well filled.

When the mould is hard it can be easily separated from the

preparation : then wash well with clean water
;

stir fine dental

plaster into cold water to the consistence of cream, pour this

into the mould and out again several times, so that there

will be no air bubbles on the surface, then fill the mould and
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let it stand until hard : place the whole in a vessel containing

boiling water until the paraffin is well melted, wash with clean

water ;
when the cast is thoroughly dry it may be painted over

with oil colours, first coating it with shellac varnish. Casts of

any part of the body may be made from a living person if the

parts are not too sensible or sensitive ; the heat of the paraffin

wax should be about 50 F.

Recipe 136. Compo for coating Damp Walls.

Process. Heat 5 Ib. of oil of turpentine and stir in 10 Ib.

of pulverised
"
glass resin," when that has dissolved add 1 Ib.

of fine sawdust, clean the wall and warm the surface by

means of a lamp-flame (such as used by painters for removing

old paint) and apply the hot compo to the walls, smoothing it

out with a flat iron or trowel. The compo can be coloured with

lamp-black or earthy pigments.

Instead of oil of turpentine, Venice turpentine can be used,

and instead of resin, glue (first softened by soaking in cold

water) may be used ; the glue should be drained and partly

dried before melting it in the hot turpentine.

Recipe 137. Cementing Compo for fastening Metals

in Stone, etc.

Process. Melt together in a blast furnace or copper 60 to 80

parts of black furnace slag, 10 to 12 parts of soda water, or

alkali, and 1 to 2 parts of lime and "
pyrolusite

"
(black oxide of

manganese), so that the mass has about the following

composition
60 per cent, silica

10 per cent, lime

10 per cent, alumina

8 per cent, ferrous and manganese oxides

12 per cent, alkali.

The mass is so hard and bright that it can be turned like

steel and resists the action of the atmosphere and acids to such

a degree that it can be used for building purposes.
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Recipe 188. Composition as a Substitute for Plaster of Paris.

Process. Soak 2J Ib. of glue in cold water until soft, pour off

superfluous water, put the soft glue in a gluepot, pour on it 2J Ib.

of linseed oil and heat the mixture until the glue has dissolved,

then stir in 5 Ib. finely powdered whiting, mix thoroughly,

allow it to cool, then pour it out into a strainer which is

covered with powdered whiting and heat until the mass is tough
and firm

;
cover with wet chalk and keep moist. This compo

may be used for taking casts by pressing it into moulds with a

screw press. It becomes very hard after a time.

Recipe 139. Composition for Artificial Stone, etc.

Process. Expose hydraulic lime to the air until it falls to a

powder, then mix 100 Ib. of this powder with water to form a paste

and add 250 Ib. of gravel and 50 Ib. of coal ashes, or levigated

wood ashes. Mix well and add sufficient water to make the

volume of the mass equal to 500 Ib.
; pour this into wooden

boxes, troughs or other suitable moulds and allow it to set.

Instead of gravel the same weight of ground oyster shells may
be added to the lime paste.

(2) Mix ground quartz sand with 2 to 10 per cent, of finely-

powdered plumbic oxide (oxide of lead) ; the larger the amount

of lead-oxide the harder the compo will become. After mixing
the dry materials together by sifting, moisten with water-glass

and then thoroughly mix and press the mass into moulds,

expose to a red heat for 2 hours.

(3) Mix 1 part of cement with 3 parts of lead-oxide (litharge),

make it into a dough with water that has been acidulated

with 2 per cent, of sulphuric acid and subject the mass to

pressure, then dry the stone for two days in the air and after-

wards put this in a solution of water and sulphuric acid 100 parts

of water and 3 parts of acid for 12 hours, then it is ready for use.

(4) Grind up 100 Ib. of unslaked lime with 30 to 40 Ib. of

water and then mix the lime paste with 400 to 500 Ib. of dry
sand and 25 to 100 Ib. of hydraulic cement; then grind the

mass and press it in moulds.

A. E
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(5) Dissolve 1 Ib. of alum in 15 Ib. of water and add 2 Ib.

of hydraulic lime, 10 Ib. of sand and 1 Ib. of cement
; work

the whole into a dough or mortar, then press into moulds and

allow it to remain 24 hours. 2 weeks' drying will be required

before the bricks or slabs are fit for use, but a longer time is

required for them to remain to thoroughly dry.

(6) Mix the refuse of granite quarries with Portland cement

in the proportion of four parts granite chips to one part of

cement and make into a paste with water
;
the mass is then

put into moulds and allowed to set solid ; when the bricks are

immersed in a solution of silicate of soda. The compo thus

produced is akin to stone.

Recipe 140. A coloured Artificial Stone.

Process. Mix 4 parts of coarse sand with 1 part of cement,

along with some gravel, pebbles, etc., then make the mixture

into a paste with limewater ; press the paste into moulds and

coat the face of the compo with a composition consisting of

2 parts of fine sand, 1 of cement and 1 part of dry colouring

matter such as red oxide or earthy colours. Before the surface

of the block is quite dry, cover with a solution of water-glass.

Recipe 141. Cement for heavy Culverts.

Process. Mix together

400 parts of sand

53 parts of limestone

6 parts of burnt clay (or brickdust)

15 to 25 parts of water-glass.

Recipe 142. Compo for Mill-stones.

Process. Mix together and put in moulds

400 parts of coarsely powdered quartz or flint

50 parts of chalk or limestone

J part phosphate of lime

6 parts of feldspar

1 part of florspar

25 parts of water-glass.
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Recipe 143. Compo for Grindstones.

Process. Melt 100 parts of water-glass in a closed vessel

and add 25 parts of flour of sulphur which has been mixed with

450 to 500 parts of emery or some other abrading body ; well

knead the mass and then put into moulds, and while in the

moulds submit it to the temperature of 572 F., after removal

from the furnace allow to cool and then resubmit it to the same

temperature. This composition is waterproof.

Recipe 144. Compo for ordinary Grindstones.

Process. Mix together

225 parts quartz sand, or emery
75 parts of limestone

30 parts of calamine (carbonate of zinc)

30 parts of calcium phosphate
75 parts of water-glass

4 parts of feldspar.

Recipe 145. Compo to imitate Marble.

Ingredients and Preparation. Mix together in fine powder by

sifting

280 parts of stone

140 parts of limestone or chalk

5 parts of burnt calamine

3 parts of calcined feldspar

2 parts of florspar

2 parts of calcium phosphate
40 parts of water-glass.

When the water-glass is added, mix the ingredients quickly,
and then shape up or press in moulds. The finished pressed
masses are then dried at a temperature gradually rising to

125 F.

(2) Mix powdered marble chalk with milk of lime to the con-

sistence of stiff paste and then work in some broken limestone ;

use at once as it quickly hardens.

E2
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Recipe 146. To render Sandstone, Bricks, etc., impervious

to Heat.

Process. Heat the material to a temperature of 350 F.,

and then steep it in coal-tar (which has also been heated to a

similar temperature) for 8 hours. The lowest temperature of

the coal-tar should not be below 235 F.

Recipe 147. Waterproofing Composition for Bricks,

Plaster, etc.

Process. Spread out some hydraulic cement and small

lumps of finely powdered quicklime so as to make a heap about

as high as 12 or 14 inches and sprinkle the lime with water and

allow it to remain undisturbed until it breaks down to a fine

powder, then mix this lime powder with an equal weight of earth

(infusorial) which has been washed, dried by gentle heating and

ground to powder, and make the mixture into a paint with water

as required for use.

Recipe 148. Waterproofing Process for Bricks, etc.

Process. Wash the bricks with a solution of Castile soap and

water, and before quite dry give an application of alum and

water. The latter solution chemically reacts on the soap, con-

verting it into aluminium sebate which is insoluble in water ;

f Ib. of soap to 1 gallon of water, and J Ib. of alum to 4 gallons

of water is the best proportion to use. The wall should be

quite dry before applying the soap water and the temperature

of the compound not below 50 F. When applying the alum

solution the temperature should be 60 to 70 F. at least. After

24 hours the operation should be repeated until three or four

coatings have been given of both solutions. Stone troughs,

cement tanks and similar substances can also be rendered water-

proof by this means.

Recipe 149. Putty or Composition for glazing Hot-houses.

Process. The ordinary glaziers' putty, made of linseed oil

and whiting, is not durable for glazing hot-houses because of
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the action of moisture within the house and the hot air out-

side. Putty made as follows, however, has been used with

good results. Boil old paint skins with linseed oil until they

become soft, so that they may be put through a paint strainer,

and give a gummy paint of fairly thick consistence. Then

mix the paint with 10 parts of
"
bolted

"
whiting and 1 part of

powdered litharge (both by weight) and work the mass up until

it is of the consistence of soft putty. This compo is laid on the

frame with a glazier's or
"
putty-knife," and the glass embedded

therein. To stiffen this putty for the framework more

whiting is mixed with some of it.

Recipe 150. Composition to fill the Pores of Oak.

Process. Mix together equal quantities of raw linseed oil,

japanners' size and turpentine, and then add sufficient burnt

umber, ground in oil, or else vandyke brown and a trifle of
"
drop black

"
ground in oil, to make a homogenous paste ;

put it through a hand mill and use as directed for wood-

fillers.

Recipe 151. Sizing Compo for laying Aluminium Leaf on

Wood Signs, Fascias, etc.

Process. Mix a little white lead with heavy boiled oil and

use this as a slow-drying size ; for a quick-drying one use pale

gold size japan and enough white lead to take off the yellow

colour of the japan; thin with a little "turps" and use this

size-paint as oil size is used in laying gold leaf.

Recipe 152. Quick-drying Plaster of Paris.

Process. Dissolve 8 oz. of gum arabic in 1 gallon of water

and mix the plaster with the solution to the consistency

desired.

Recipe 153. Composition for pointing Terra- cotta.

Process. Mix oxide of lead with glycerine in suitable

proportions to meet the requirements. The yellow oxide of

lead (massicot) is the best, next in order is
"

flake litharge
"
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ground very fine
;
this cement sets in a short time under the

influence of a gentle heat, and then will resist pressure and

heat, and will neither contract nor expand. When hard it

exhibits the colour and sonorous qualities of terra-cotta.

Recipe 154. Cheap Cement for repairing Cracks in

Stone, Brick, etc.

Process. Collect paint skins and the remnants from paint

pots and put them through a paint mill or a strainer ; next

mix them with sufficient dry whiting to make a mass of the con-

sistency of glycerine putty and then add to it enough ground
Portland cement to enable the mass to be handled without

sticking to the hands. In this condition it is used like

ordinary putty and will adhere and become quite hard ; at the

same time it is waterproof and will not be much affected

by heat.

Recipe 155. Cement for Marble.

Process. Crush up some oyster-shells and grind to powder,
sift the powder and mix it with sufficient gum arable mucilage
to make a stout stiffness ; apply this in a thin layer to all

holes or fractures, and press firmly together, then allow it to

remain undisturbed for 24 hours and remove with a sharp

knife the portion of the cement which has squeezed out.

APPLICATIONS OF WATER-GLASS.

When this substance was first introduced it was believed

that it would prove a veritable boon to the painter and

decorator in the many uses to which it could be put, but experience

has shown that this body has a nasty habit of efflorescing as

it becomes dry, allowing a white powder to form on its surface.

As an agglutinative, or binding vehicle, however, water-glass

has proved very useful, and below are given some of the

compounds that can be formed with it.

The peculiar property of silicate of soda, or of potash, of

combining with very diverse substances, renders these silicates

very serviceable in preparing adhesive compounds. Thus,
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when a flour and glue paste is prepared and some silicate

of soda added, a very tenacious stiff paste is obtained that is

useful for a wide range of purposes ; again, silicate of potash

mixed with lime and other earthy materials will produce

compounds that dry as hard as stone. Between these extremes

in compounds and uses, a great variety of combinations can

be made with water-glass, or
"
soluble glass, as these alkaline

silicates are termed. There is one drawback, however, to the

employment of silicates, and that is, in many combinations,

the silicate effloresces in the form of a white powder, and

by this decomposition causes a disintegration of the compound
or agglutinant. But it is only in some few cases that such

changes occur. The following formulae form a representative

list of what can be done with water-glass, and they will serve

as a useful guide for the formation of other compounds

adapted for special purposes. In other chapters of this book will

be found more recipes in which soda silicate is an ingredient,

only such recipes being given in the present chapter as come

under the trades it represents.

Recipe 156. Cement for repairing Plaster Figures, Orna-

ments, etc.

Ingredients. Mix together by sifting

2 parts of Portland cement

1 part of slaked lime, dry
1 part of fine sand (all parts by weight).

Make the whole into a paste with silicate of soda, of 33 degrees

Be., beat up to a consistence equal to ordinary cement, and

apply it to the fractured pieces; press it, remove the superfluous

cement that squeezes out and bind up the parts if possible. In

24 hours the cement will become so hardened that the plaster

cannot break again at any joint.

Recipe 157. Water-glass and Lime Cement for cementing

Stone, etc.

Process. Mix together 1 oz. quicklime, 10 oz. whiting and

2J oz. solution of water-glass. This solution hardens slowly and
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is useful for many purposes. Artificial flagstones can be made

by mixing small sharp granite chips into the cement and press-

ing in moulds. By omitting the quicklime and mixing the

whiting in the proportion of 4 parts to 17 parts water-glass, the

cement dries in a short time and can be polished. This is

especially useful as a cement for joints in marble (water-glass and

casein forms a useful cement for glass and china).

Recipe 158. Cement for Earthenware.

Process. Mix 1 oz. of casein with 6 oz. of solution of water-

glass, use at once and dry in the air,

N.B. When water-glass is mixed with powdered chalk (calcium

carbonate) it makes a
" mastic

"
that hardens in 6 to 8 hours.

When water-glass is mixed with sulphide of antimony it forms

a dark mass that can be polished.

A mixture of water-glass and iron filings gives a greyish black,

very hard mass, while a mixture of water-glass and zinc filings

gives a very hard metallic mass that is suitable for cementing
zinc with.

Recipe 159. Coating Composition for Vats, Cisterns, Wooden

Vessels, etc.

Process. Mix 2 parts of plaster of Paris with 1 Ib. of asbestos,

finely powdered, and make the whole into a paste with sufficient

bullock's blood to form a thick mass, but not too stiff to be used

with a brush
;
coat the wood uniformly with this and in a few

hours give a second coat to which a little linseed oil varnish has

been added. When thoroughly dry, a wash of water-glass may
be given so as to impart a glaze.

CASEIN COMPOUNDS, THAT ABE USEFUL TO THE TRADES REPRE-

SENTED IN THIS CHAPTER.

Casein, or the "curd" obtained from milk, forms a variety

of agglutinative compounds that are useful for a great many
purposes and suited for different trades

;
in the following recipes,
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however, only such as are useful to the builder, mason, carpenter,

and other trades heading this chapter are given. For other

formulae the reader is referred to the Index.

CEMENTS AND AGGLUTINANTS MADE WITH CASEIN.

Casein is a substance which has been known for ages in the

familiar form of
" cheese

"
and "

curds and whey," but it is only

within the last decade that its peculiar properties have been

turned to practical use in various trades and industries. All its

capabilities are not yet found out, as, so varied are the products

that can be made with casein that it can be used in many
different conditions, such for example, as a mucilage for adhesive

use, as a varnish for imparting a waterproof gloss to paper, etc.,

as a solid body like horn or ivory, that can be turned in the lathe,

or even as a vehicle for making paints.

One only of its many applications has been known for any

length of time, and that is the production of a cement for mend-

ing china, glass, etc. A mixture of cheese and lime has been

used for many years (a fact that was well known to some medieval

Italian fresco painters, who, when working in a monastery on the

Continent, were fed so constantly on cheese that at last they

rebelled against such food under the plea that their stomachs

would become a mass of cement) .

Casein is the "curd" obtained from milk and of which

cheese is made. This curd is dissolved by alkalies, in which

condition it is useful for conversion into many serviceable

products by suitable manipulation. For an outline of the

physical and chemical properties of casein the reader is

referred to the chapter dealing with the materials mentioned

in this book.

Recipe 160. Casein Cement for Earthenware, Porcelain,

Stone, etc.

Process. Mix 1 part of powdered lime with 6 parts of dry
casein in powder and make into a paste with cold or warm
water ; this forms a quick-setting cement.
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Recipe 161. Quickly-made Casein Cement.

Grind up the curd in a mill and gradually add powdered slaked

lime, continue the milling until a tough mass is obtained, which

should be used at once as it quickly hardens.

Recipe 162. Casein Mucilage or Varnish, for coating Paper, use

as Gum, etc.

Process. Make a saturated solution of carbonate of soda, or

potash, and dissolve casein in it to the desired consistency. This

fluid can be used as a varnish for coating paper, or other suitable

material, and such coating can be rendered waterproof by the

application, before the casein is quite dry, of a solution of basic

chrome alum.

Recipe 163. Waterproof and Fireproof Cement from

Casein.

Process. Add a little vinegar to 7 gills of milk to curdle it,

collect the curd by draining the whey off through a cloth, then

mix 4 or 5 eggs with the soft curd and, when well mixed, add

sufficient of the freshly made curd to make it into a stiff paste,

and use at once as it sets quickly ;
it resists fire heat and is also

waterproof, and is useful as a cement for earthenware and

pottery and similar substances.

Recipe 164. Cement for filling Cracks, Holes, etc. in Building

Stones.

Process. Mix together in the dry state equal weights of fine

sand and slaked lime, and then dry casein in powder to the

extent of 12 per cent, of the weight of the mixture.

Recipe 165. Casein Cement for Earthenware, Pottery, Tiles,

Stone, etc.

Process. Mix together in the dry state 4 Ib. of grated cheese,
1 Ib. of slaked lime, 1 Ib. of wood-ashes, and make into a paste
with f gallon of cold water and use at once. The cheese should



FOE USE IN THE BUILDING TEADES. 59

be washed in water until it is soft enough to be drawn into

threads.

Recipe 166. Casein Cement for Alabaster, Marble, etc.

Process. Steep very finely powdered casein in solution of soda

until dissolved and then stir in sufficient finely ground magnesia
to make the solution into a paste, use at once, as it quickly

becomes very hard. Powdered meerschaum may be mixed with

the compound until the cement closely resembles genuine

meerschaum, for which it forms a good cement.

Recipe 167. Casein Cement as a Wood-filler.

Ingredients and Preparation. Dissolve 1 Ib. of casein in 12

fluid oz. of liquid ammonia, separately mix 1J oz. burnt lime

(" quicklime ") and 5j pints of water, then mix the casein

solution and brush over the surface of the wood, when dry smooth

down with sand paper.

N.B. The casein made use of should be prepared so that

there is no fat, salt, or acid in it, as their presence interferes

with the adherent qualities of the cement.

METHOD OF MAKING CASEIN FREE FROM FAT, SALT, OR ACID.

A good way to prepare the pure casein is to carefully skim all

cream off fresh milk and allow it to curdle, by standing the

milk in a warm place, then filter the curd from the whey and

wash the curd with soft water (i.e., free from lime) until the

wash-water shows no trace of acid. To remove all fat, put the

casein in a linen cloth and boil it, then spread out the casein

on blotting paper and allow it to dry in a warm place until it is

of a horny nature, then pulverise the hard casein.

Recipe 168. Casein-putty Cement (waterproof) for filling

Joint and Knot Holes in Wooden Floors, Panels,

Partitions, etc.

Process. Mix 5 parts, by measure, of fresh cheese, and 1

part of unslaked lime and knead the mixture to a stiff dough,
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and for colouring matter, while kneading work, in raw or burnt

Sienna, umber, mineral browns, Venetian reds, or Indian red to

make it of the shade desired. When the knots and holes have

been filled and the surface levelled up, the putty will dry as

hard as stone, and be insoluble in water.

Recipe 169. Technolithe or Artificial Asphalt for Paving

Purposes, etc,

Process. This material is obtained by mixing the residuum

from the distillation of tar, petroleum, or resin, with sulphur
and some oxidising agent, such as pyrolusite, chloride of lime,

oxide of manganese, by the aid of heat. Solidarity is imparted
to the mass by incorporating it as a mixing

"
mastic," with

calcium carbonate, or argillaceous earth, and milk of lime
;
these

admixtures being properly mixed together (vide infra "Mastics ")

and then dried, ground, and added in the proportion of about

10 parts to 1 of the bituminous first product. The finished

product is characterised by a high degree of resistance, and

great tenacity.

LIME CEMENTS,
"
MASTICS," CONCRETES, MORTARS, ETC.

Ordinary mastics consist of a mass of sharp, clean sand, with

quicklime, these ingredients being mixed together in the dry

state and then the water added to slake the lime. During the

slaking process the lime becomes more or less carbonated,

whereby the silicious nature of the sand is chemically acted on,

and combines to a great extent with the lime to form a compact,

hard mass when dry.

If, however, the lime be at all carbonated before slaking or

the sand be water-worn, such as sea sand, whereby the sharp

edges have become worn down, the chemical action between

the two ingredients is lessened. The sand should be com-

pletely free from clay and should not be too fine ;
it is best

in the state of a mixture of sand and fine gravel. The water
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also should be pure, and if previously saturated with lime,

a little sugar should be added, which forms a saccharate

of lime, and increases the tenacity of the mastic. The best

proportions to use are given in the recipes below.

Recipe 170. Builders' Mortars, etc.

Three parts of fine sand, 4 parts of coarse sand, and 1 part

of recently-slaked quicklime, and as little water as possible,

the whole being well trowelled or worked with the shovel until

plastic ; by the addition of a little manganese acid, the mastic

acquires the property of setting under water (i.e., forms hydraulic

mortar). Limestone that becomes brown when calcined, contains

manganese, and is therefore very useful for making hydraulic

mortars. Besides sand, lime, and water, as the sole ingredients

in making mortar, several other materials are used, so as to give

the mortar greater binding power and reduce its friability when

dry, etc. Thus, cow-hair is often mixed in with the mortar,

and the shorter hair of horses when properly commingled with

mortar greatly increases the cohesive qualities of the mortar and

prevent it crumbling ; but the lime must be well separated

before mixing with the mortar, that is, it should not be mixed

with the other components, as lumps or clumps of lime, for such

lumps would only weaken the mortar. Manilla fibre is a cheaper
material than hair and forms a good substitute. Jute and other

fibrous substances have also been used as materials for making
such mortars as are used in building, and for increasing their

coherence. Sawdust also has been used as a substitute for hair,

and also as a substitute for sand in forming wall plasters ; owing
to its pulverulent state, it has no properties of causing the

mortar to cohere as hair does, but it forms a cheap material

as a substitute for sand in forming plasters where cohesion and

compressive strengths are not required, such, for example, as

plaster for ceilings, etc. It certainly is preferable from a

sanitary point of view, to sifted coal ashes or the refuse from

dustbins.

An American patent has been taken out for the employment
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of sawdust in mortar, of which the following formula is an

example
Recipe 171. Patent Mortar.

4J parts of slaked lime

4J parts of sawdust

1 part of plaster

J part of glue

% part of glycerine, with a small quantity of hair.

Recipe 172. Another Patent specifies

35 per cent, of sawdust

35 per cent, of sand

10 per cent, of plaster

10 per cent, of glue

10 per cent of whiting.

With the exception of the sand, these compounds are some-

what akin to the plastic compounds used for moulding into

picture frames (see section on "Plastic Compo").

MASTICS.

Definition and Qualification. This is the term applied to

mortar-like cements used in the building trades. They are

waterproof, heat resisting, and very adherent to brick, metal,

glass, stone, and some other materials. The following formulae

are typical of their production

Recipe 173. Scotch Mastic.

Ingredients. 14 parts of white or yellow sandstone

3 parts of whiting, and

1 part of litharge.

These ingredients are dried and heated and mixed while hot,

so as to expel all moisture, and then they are sifted to exclude

any coarse particles, so that the mixture shall be uniform in its

degree of fineness ;
the mixture is then "

gauged
"

(i.e., mixed)

with raw and boiled oil, in the proportion of 2 parts of raw and

1 part of boiled oil. This mortar is used like Portland cement,

and the surface on which it is laid is coated with linseed oil
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before applying the mastic. The binding vehicle is formed by

the action of the oil on the litharge, which is an oxide of lead

that forms an agglutinative body with linseed oils. All "parts"

are by measure.

Recipe 174. London Mastic.

Ingredients. 160 parts of stone (pulverized)

50 parts of silver sand (or else fine river sand)

1 5 parts of litharge.

Preparation. Have all the above ingredients in powder,

which should be sifted and mixed together, and the mixture

passed through a fine sieve, and if not wanted at once it may
be stored in casks, or in a dry place until required for use. It

is gauged with a mixture of equal quantities of raw and boiled

oils until of the consistence of
"

fine stuff," that is, of the con-

sistency of the final coat of plaster put on ceilings and walls

when plastered. To bring it to this condition it requires to be

well kneaded and beaten, in fact, the more it is kneaded the

better it works. To test its fitness for use, spread a smooth

layer of it on any surface, and if the surface shows any separate

parts of the different materials or bright specks, it must be

again
" knocked up

"
(kneaded) until it is of even texture. The

addition of 15 parts of red lead is sometimes added to increase

its tenacity.

Recipe 175. Hamlin's Mastic.

Process. This cement consists of sand and pulverised stone, or

pottery scharf (i.e., pottery ware pulverised), to which are added

different oxides of lead, such as litharge, grey oxide (silver

litharge), minium, red lead. These oxides being in the state

of powders, the powdered glass or "frit" is intimately mixed

with the whole, and the mixture made into a suitable consistence

with linseed oil.

Proportions of Ingredients. These are as follows :

To any given weight of sand or pulverised pottery ware, add

two-thirds of the weight of Portland, Bath, or any other stone

of the same nature, then to every 550 Ib. of the mixture add

40 Ibs. of litharge, 2 Ib. of pulverised glass or
"

flint
"

stone,
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1 Ib. minium, and 2 Ib. of grey oxide of lead
; thoroughly mix

these ingredients together and sift through a sieve, the fineness

of which will depend on the different purposes for which the

mastic is intended.

The method of using the mastic is as follows : To every

30 Ibs. of the mortar, add 1 quart of linseed oil, and well mix

together, either by beating or with a trowel. As soon as it

begins to set it is ready for use, the wall surface being first coated

with linseed oil.
" Knock up

"
only so much of the mortar as

can be used at any one time.

Recipe 176. Mastic Cements.

Ingredients and Preparation. Mix 60 parts of slaked lime,

35 parts of fine sand and 3 parts of litharge; then mix these

to a stiff paste with 7 to 10 pints of old linseed oil, well beating

the mass until the ingredients are incorporated, and thereby
a plastic mass is obtained.

A very smooth surface can be given to the mastic by trowel-

ling. It is impervious to damp, and not affected by change of

temperature.

The manipulation of mastics is generally carried out as

follows : The walls are prepared by raking out the joints, and

scraping and sweeping with a coarse broom, and the brush marks

should be obliterated by the application of a coat of linseed oil.

Narrow "
screeds

"
about 1 in. wide are formed in plaster to

act as guides for floating the wall with a level coat of the mastic.

When spreading the mastic, it must be firmly pressed on and

the floating rule carefully passed over the surface until it is

strictly flat.

The screeds are next cut out and the spaces filled with

"extra stiff" mortar.

The whole surface is then finished with a sycamore or beech-

wood hard rule having a close and uniform texture.

Mastic mouldings are first roughed out with medium or

rather quick-setting cement.

The running mould is supplied so as to allow | in. for the

mastic cement.
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CASEIN PAINTS.

" The addition of milk and lime water increases their dura-

bility ;
such a mixture constituted the first casein paint, the casein

of the milk forming with the caustic lime a compound which is

at the basis of all such paints, the casein is rendered soluble, a

result that can be produced not merely with quicklime, but

also with various substances having an alkaline nature.
" The coatings formed by the different kinds of casein paint

dry without gloss, like all water-colour paints, and therefore

exhibit a property which is difficult to impart to oil-paints

without impairing their durability. Under the influence of the

air the paint acquires a certain firmness, and does not rub off

like
'

lime-washes.' It is fairly durable when exposed to the

air, but when the situation is one where it is exposed to wet or

heavy rains (as on the weather-side of a building) these paints

suffer more than oil-paints as regards the durability of them.

All casein paints have the advantage of drying quickly, and

being easy to work without requiring any special preparation of

the surface to be made, drying without a gloss on brickwork,

plaster, wood, canvas, etc., and without stopping the pores of

brickwork."

For further information concerning these "
cold-water paints

"

the reader is referred to the work "
Casein," published by

Messrs. Scott, Greenwood & Co. ; it is a translation from a

German work on casein and contains particulars gathered up
from various sources.

Recipe 177.
" Marble Lime "

Colour for Outside Work.

The following ingredients are passed through a colour sifting

and mixing machine :

100 parts (by weight) of casein, soluble in alkali

100 parts (by weight) of caustic lime from marble

800 parts (by weight) of levigated chalk

1 part (by weight) of borax

2 to 2^ parts of ultramarine (for white only).

All should be finely powdered.
A. F
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The caustic lime (CaOHy is obtained in a fine white powder,

by slaking lumps of pure calcined marble lime with one-third

of their own weight of water in a porcelain vessel
;
the water

and lime combine to form calcium hydrate with liberation of

heat, and a faint alkaline reaction. The resulting slaked lime

should be kept in tightly closed vessels or perfectly air-tight ones.

As regards coloured limewashes, the colouring matter can

be mixed while the paint is being made, or else just before use,

only the earthy colours or "lime-proof" colours being used,

such as the following, which are fast to lime : Antimony yellow,

barium yellow, barium white, ivory black, chrome green, chrome

orange, colcothar, green earth, cadmium yellow, cobalt blue,

cobalt green, Mars brown, Naples yellow, ochre, Paris black,

Scheinfurth green, terra di siena, ultramarine, umbers, Vandyke
brown and zinc white.

If the pigments are added at the time of manufacture, the

weight of the levigated chalk must be reduced to that of the

pigment used. For instance

Casein solution in alkali... ... 10 parts

Caustic lime ... ... ... 10 ,,

Levigated chalk ... ... ... 40 ,,

Ochre 40

Borax, as before ; ultramarine, nil.

AN OLD METHOD OF MAKING CASEIN PAINTS.

The curd of sour milk is boiled for about a quarter of an hour

in a well enamelled or glazed vessel and then transferred to a

source where it is washed with cold water until perfectly free

from acidity, after which it is wrapped in a cloth and pressed

until only a little moisture is left. In this condition it is mixed

with one-quarter its weight of burnt lime, previously slaked with a

three-fold weight of water, the colouring matter mixed or ground
with oil, the water being next added. The resulting paint may
be applied to stone surfaces, or zinc, but if intended for use on

wood it should be first mixed with 10 per cent, of linseed oil.

If too much, the paint can be thinned with oil or water.
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The following two recipes for casein paints will serve as a

guide to their preparation :

Recipe 178. Casein Paint.

All parts by weight.

144 parts of casein

7 parts of slaked lime

280 parts of Spanish white

2 parts of earthy pigment
160 parts of water.

Recipe 179. Casein Paint.

Skim milk ... ... ^gallon

Freshly slaked lime ... 6 oz.

Linseed oil or poppy oil 4 oz.

Spanish white ... ... 3f Ib.

CASEIN ENAMEL PAINTS.

To prepare these paints, casein is intimately mixed with

enamel colours merely glass fluxes coloured with metallic

oxides (like those preparations used in porcelain painting),
the whole being ground in water. The product does not dry
with the dull surface of the ordinary casein paints, but has a

gloss nearly resembling that of oil paints.

Recipe 180. Cold-water Paint in Powder Form.

In making this class of paint the proportions must be selected

in such a manner that the mixture shall contain 80 parts of dry
casein to every 2 parts of dry slaked lime (or caustic soda or

potash). For further recipes for casein paints and compounds
the reader is referred to the translated work on " Casein

"
above

referred to.

Recipe 181. Casein Paints for Woodwork and Iron.

Casein paints made from "
casein varnish

"
and various

colouring matters. The " varnish
"

is a solution of casein in

some alkaline solvent, such as borax, lime, soda carbonate, or

Fii
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other alkali (see section on " Notes on Materials "). All parts

by weight.
Casein Varnish. Ground in Oil.

*

(1) Black ... 50 parts ... 15 parts black

(2) Yellow ... 50 ... 25 chrome yellow

(3) Chalk white 50 ... 30 chalk

(4) White lead 50 ... 50 white lead

(5) Eed ... 50 ., ... 50 ,, vermilion

(6) Or else ...100 ... 50 colcothar

(7) Blue ... 40 ... 50 Berlin blue

(8) Green ... 50 ,, ... 50 chrome green

(9) Ochre ... 50 ,, ... 50 ,, ochre.

Recipe 182. Quick-drying Casein Paints.

" When casein is mixed with such volatile fluids as turpentine,

benzine, petroleum, etc., "dissociated" casein acquires the

property of drying very quickly. Hence, by preparing a solution

of casein, along with oil or balsam, and thinning it down with

petroleum, a product is obtained which is highly elastic, as well

as quick drying. For example, a mixture of 8 parts of such

a medium with about 10 parts of zinc-white, lithophone, etc.,

forms a very useful light paint for outdoor use, or for use on wood-

work indoors, or on metal. It is worth noting that the addition

of benzol, or the like, causes the particles of paint to penetrate

deeply into wood and the firm joints in ironwork, without

stopping the circulation of air. This protects the iron from

rusting (Query. H.C.S.), and the antiseptic effect of the petro-

leum preserves wood from rotting. Oil-paint is soon spoiled in

appearance when exposed to ammoniacal fumes, but they have

no effect on "
petroleum-casein

"
paints. The latter dry quickly,

and do not darken in course of time, neither does the smell of

petroleum hang about very long. Petroleum may be replaced

in these paints by benzol, naphtha, turps, and etheral oils, like

oil of spikenard, lavender, etc. When the paint is to be used for

outdoor work, or timber or brickwork, an addition of linseed oil

is desirable, and the paint should be thinned down considerably,

so as to allow the particles to penetrate deep into the underlying
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material. In places exposed to atmospheric influences, or to

damp walls, these quick-drying paints will be found very

advantageous."
1

Recipe 183. Adherent Whitewash for Wood and Metal

Add 1 Ib. of sugar to every 15 Ib. of lime used in making
the wash. It adheres so firmly as to require scraping off

when desired to be removed.

Recipe 184. A Cheap Whitewash.

A cheap whitewash that will not peel off or crack is made by

adding 1 part common salt to 3 parts stone lime. This wash is

useful for granaries, sheds, and wherever it is difficult to fix a

scaffold, in which case it can be effected by means of a hose-pipe

attached to a hand fire-engine.

Recipe 185. A Fireproof Compo for Woodwork, etc.

Process. Slake freshly burnt lime and add as much water

as will reduce it to the consistency of cream, and to every

10 gallons of this liquid add 2 Ibs. of alum, 24 oz. of sub-

carbonate of potash or commercial potash, 1 Ib. of salt, and

1 Ib. of plaster. Each of the above are added separately, and in

the order named, being carefully stirred. The whole is then

passed through a fine sieve. When required for use, it is

heated to boiling point and applied in a hot condition. On
old walls, the addition of a small quantity of fine sand will

tend to strengthen the crumbling wall.

Recipe 186. A Washable Distemper Wash.

Process. Mix 3 parts silicious rock powdered, 3 parts

crushed marble or sandstone, 2 parts porcelain clay, 2 parts

warm freshly slaked lime, and 'make into a wash with water in

the usual way. Any colour usable with lime can be used for

tinting purposes. By frequently wetting this coating it will

1 The above particulars are taken from the work on " Casein" above referred to,

but the present writer has had no opportunity of testing the truth of the dicta

given in the above.
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become solid like stone on the surface. The coating should be

laid on thick.

Recipe 187. To make Whitewash.

Process. Take 6 Ib. of whiting and cover it with clean cold

water, let it stand for six hours, mix it with 1 quart of best

"double" size, then leave it in a warm place until it becomes

like a jelly, then dilute with water until of the consistency

of cream ;
1 Ib. of this jelly will cover 6 superficial yards.

As "
size

"
is an animal substance that quickly decomposes and

becomes offensive,
"
Algin," instead of the ordinary size could

be used for making whitewash.

Recipe 188. Compo for Stone, Stucco, Plaster Walls,

Brickwork, etc.

To prepare the mixture, soak 2 oz. of good light-coloured

glue for twelve hours in cold water, and dissolve it with

constant stirring in thick milk of lime (prepared from 1 Ib.

of caustic lime) heated to the boiling point. To the boiling

plaster stir in linseed oil until it ceases to mix; about

8f oz. of oil is sufficient for the above proportions ; too much
oil is corrected by the addition of lime paste. Mix the above

with any colour not affected by lime, and dilute with water if

necessary. For yellow, brown, or brown-red colours, boil in

the ground colour ^ its volume of a solution of shellac and

borax. This makes an excellent paint for woodwork. The
mixture is easily applied, covers well, and forms a durable

combination with any colours, as any desired shade can be pro-

duced with the addition of proper colours. When dry it can be

varnished.

Recipe 189. Cheap Paint for Brickwork.

Process. Slake freshly burnt lime to a powder in the usual

way and then sift the powder through a sieve, and to every

100 parts of this powder add sufficient water to make a thin

milk of lime, and boil it in a copper boiler, add 1 pint of

bichromate of potash, make a thin solution of sulphate of lime
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with water, and stir it in the boiling mixture. Sugar of lead,

or the nitrate or hydrochlorate of lead, can be substituted for

the sulphate ; add cold water to the mass and put it through a

fine sieve, or drain it off through linen or cloth bags, and

press the residue that remains in the bag ; after sufficient

pressing, break into pieces and dry in the air.

Recipe 190. Lustrous Coating for Walls of Booms.

Process. Mix oxide of zinc with ordinary milk of lime, and

apply the mixture in the same manner as whitewash ; when

dry, lay on a coat of solution of chloride of zinc. This com-

bines with the oxide and forms a solid coating with a lustrous

surface.

Recipe 191. Cheap Cement for Outdoor Work.

Process. Boil 1 Ib. of clear linseed oil with 4J oz. of rosin

and 3 oz. of litharge until the wooden spatula used for stirring

becomes brown ; give the walls two or three coats of this

compound on a warm day.

Recipe 192. Casein and Lime Washes for Walls.

Process. Boil for a quarter of an hour in an earthenware

vessel 1 Ib. of soft curd from fresh milk in 3 Ibs. of water, pass

the mass through a colander, wash it with cold water and press

out the water in a linen cloth. To 1 part of the curd add i part

of the slaked lime and f parts of water. The "
fat

"
lime thus

produced is rubbed up in oil or water with the various colouring

pigments to form a paint. This compound thus prepared is

useful for stone, plaster, brick, or even metal surfaces. It dries

quickly.

Recipe 193. Compo for Polishing Plaster.

Process. Dissolve 1 oz. of pure
" curd

"
soap in 50 fluid oz.

of clean water, and dissolve by heating in a glazed pot ;
then

add 1 oz. of white beeswax, cut into thin slices; when this is

all uniformly melted it is fit for use. The article to be polished

is then dipped in the liquid, and when taken out allowed to

stand for about three minutes, stir up the mixture and again
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dip the article in it
;
then cover it up in a dry place free from

dust for six or seven days, after which all surplus must be

wiped off with some soft rag or cotton wool, and the article

rubhed until it exhibits a polished surface.

Recipe 194. Another Polishing Process for Plaster Casts,

Process. Take 2 parts of stearin

2 parts of Venetian soap

1 part of pearlash.

Grate the stearin and soap, and mix it with 30 parts of a solu-

tion of caustic potash, add the pearlash dissolved in a little

clean water and boil for five minutes, stir well, and mix with

more lye until it is quite liquid. Before use give a few days'

rest, keeping it covered up ; the plaster figure should be clean

and dry, and then coated with the above compound by means of

a soft brush or sponge until the plaster figure will shrink no

more ; then allow it to stand, and well lay the mixture on the

cast with a brush ;
then with a piece of flannel, dipped in melted

stearin, rub the object.

Recipe 195. Glycerine and Litharge Cement.

Process. This cement is one that is of great use in a variety

of cases. The proportions of either ingredient vary according to

the nature of the cement to be prepared. For a soft cement

most glycerine is used ; several other oxides besides litharge

may be mixed with the cement. It sets quickly, attains great

hardness, and does not shrink. It has been used for pro-

ducing blocks and plates for printing and for photographic

process. It is especially adapted for moulding where great

delicacy of line is required. Many other purposes this cement

can be used for, as for example, for chemical apparatus it has

great advantages, because it is unaffected by chlorine, hydro-

chloric acid, sulphur vapour, sulphuric acid, nitric acid, and

indeed, resists most corrosive vapours. These cements also

withstand the solvent action of alcohol, ether, bi-sulphide of

carbon, and all hydro-carbon fluids. It hardens in from ten to

thirty minutes if mixed of the consistence of thick dough. It
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sets under water as quickly as in air. Moreover, it stands a

very high temperature, higher than any other cement ; the

compo may be alone used for moulds for electrotyping and for

casting metal work. For this purpose glycerine must be stirred

with the litharge until a mixture of the proper consistence is

obtained. The article to be copied must be smeared with the

glycerine before the mixture is pressed on it, and plenty of time

must be given to it to set. When used for casting moulds, add

about 5 per cent, of brickdust to the mixture. The writer has

found that, when a mixture of litharge and glycerine is added

to a solution of gelatine, it forms an excellent compound which

makes a useful cement for leather belts and bands for machinery,
and leather goods in general, whether they be greasy or not.

Recipe 196. A Compo for Modelling.

Mix 200 parts of gypsum and 100 parts of the best wheat

flour, and stir the mixture carefully into 300 parts of melted

white wax, not too hot.

Recipe 197. Universal Modelling Compo.
Melt carefully over a moderate fire 2 Ib. of yellow wax and

4 oz. of Venice turpentine, 2 oz. of lard, and 2J Ib. of bole,

and mix thoroughly; then gradually pour the mixture into a

vessel with water and thoroughly knead it several times with

the hands. The wax should be melted at such a temperature
that no bubbles appear on the melted surface.

Recipe 198. A Weather-resisting White Cement.

Mix 3 parts of fire chalk, and 1 part of kaolin, calcine the

mixture at a red heat, and then regrind the compound. Use like

ordinary plaster.

Recipe 199. Acid-proof Coating for Cement.

Sinks, troughs, and other castings made of Portland cement,

may be rendered acid-resisting by the following means :

Make a mixture of 10 parts of vaseline and 7 parts of

paraffin oil at 104 F., and lay this on the surface of the article,
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as hot as possible ; small articles may be immersed in the hot

solution. Several coatings may be applied until the cement tank

is saturated. The surface should be thoroughly dry and free from

dust.

Recipe 200. Greek Mastic

is prepared by mixing 1 part of shell lime and 1 part of fine

river sand, gauging to the proper consistence with skimmed

milk; it must be well beaten.

Recipe 201. Cement for Water Tanks, Aquariums, Water-

proofing Bath Walls.

Ingredients. 3 parts litharge

3 parts white or silver sand

1J parts common rosin

1 J parts plaster of Paris.

Mix them together in the dry state and gauge with as much boiled

oil as will make the mass of a plastic nature ; the oil should

not be added until the cement is required for use, as it sets

quickly.

Recipe 202. Fireproof Mortar for Firegrates, Furnaces.

Mix 2 parts of quick lime with 1 part of blacksmiths' ashes

and 1 part of brickdust, and gauge with water or stale beer, as

required for use. The cement becomes as hard as stone.

Recipe 203. Waterproof Mortar,

for floating on plaster walls
;

this is prepared by gauging the

lime with a solution of "green vitriol" (sulphate of iron),

instead of cold water. The necessary quantity of green vitriol is

dissolved in warm water, the lime slaked in the usual way, and

then mixed with sand.

Recipe 204. To harden Lime and Cement.

Lay on the finished work with a brush a solution of either

sulphate of zinc, of iron, or of copper ;
or the mortar may be

gauged with them. In the latter case, the percentage of lime or

cement in the mortar can be considerably lessened.
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Recipe 205. Adamantine Colours.

Portland or Roman cement, stone, brick, or wood, can be

coloured to any desired shade by the use of an adamant wash

such as the following : Into a large clean tub pour 18 gallons

of lime, adding as much water as will make it of the consistency
of cream ; stir it well, and pour in 1 gallon of linseed oil and

1 gallon of boiled oil. Separately mix 7 lb. of water and 7 Ib. of

yellow ochre with 2 gallons of turpentine, and pour into the

large tub, and add 6 firkins of size, quite hot, and 1 lb. of alum ;

stir all together and pass through a hair sieve into barrels. It is

then ready for use. Apply with a short brush. If the walls are

old, two coats will be required.

Recipe 206. A Cement Wash.

This is composed of Portland cement and water
; a small per-

centage of putty lime is added ; when a lighter tint is required,

a solution of sulphate of zinc is added to give the work greater

permanence. This wash is used for ordinary cement, stucco

fa9ades, plaster walls, etc.

Recipe 207. Sanitary Whitewash.

Put 1 bushel of lime into a large clean tub and slake it with

boiling water, cover it while slaking proceeds to keep in the

steam, then strain the liquor through a fine sieve and add 3 lb.

of sulphate of zinc, 1 lb. of alum, and 2 lb. of common salt
;

these are best dissolved in hot water.

To colour the mixture, add 3 lb. of yellow ochre ; for a pearl
or lead colour, add lamp or ivory black ; for a fawn colour, add

6 lb. of American ochre, 3 lb. of Indian red, and 1 lb. of

lampblack ; for stone colour, add 8 lb. of raw umber and 4 lb.

of lampblack ; for terra-cotta colour, add 4 lb. of Venetian red,

2 lb. of purple brown and 2 lb. of yellow ochre.



CHAPTEE III.

AGGLUTINANTS FOB USE IN THE PAPER, PRINTING, PHOTOGRAPHIC,

LEATHER, AND KINDRED TRADES AND INDUSTRIES.

Recipe 208. Resinous Size for affixing Aluminium and

Bronzing Powders.

Ingredients and Preparation. Mix 1 gallon of turpentine, or

benzine, with J pint of good
"
body

"
copal varnish, apply when

fairly
"
tacky," dust on the dry bronze powder, and when that is

dry, rub off excess of powder with a piece of cloth, then varnish.

Recipe 209. Celluloid Cement for Book Covers, etc.

Owing to the cleanliness of celluloid, it is now being made

use of for covering books, as such covers do not become soiled so

readily as cloth-covered books.

Process. Dissolve 5 oz. of shellac in 5 oz. of spirits of

camphor, and then add 20 oz. of alcohol of 90 per cent, strength.

Instead of shellac, celluloid may be dissolved in 90 per cent,

alcohol. As the celluloid is a material very sensitive to heat,

the tool should be kept as cool as possible when working the

celluloid. If it tears, heat it in water slowly raised to 90 or

100 F.

Recipe 210. Resinous Flour Paste for Bookbinders' Use.

Process. By the addition of resins to glue paste the aggluti-

nant can be made of a quality that it will not readily dissolve in

water when once it is dry, neither will such paste decompose by the

absorption of moisture. The resins used are generally resin and

turpentine, called
" Venice

"
turpentine, and to get them to

combine perfectly with the flour paste the mixture should be

heated and stirred sufficiently long to dissolve the resinous

matter and allow it to diffuse uniformly in the flour paste. In
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the use of a glue paste in which an alkali has been employed,
the resins very readily dissolve, owing to the chemical action of

the alkali in it, and form a resinate of soda ; when glue is to be

used as an addition to flour-paste, the presence of an alkali is

detrimental, as alkalies decompose the animal matter and

destroy its adhesiveness.

Soak 1 Ib. of glue in 2 gallons of cold water until soft, then

heat the liquefied glue until it dissolves, and allow it to cool.

Then add sufficient flour paste to make a stiff paste, pouring
this paste into the hot glue solution and stirring it until the

flour thickens and the mixture "
puffs and blows," stir all the*

time and use only a water-lined vessel such as an ordinary glue-

pot ;
next add 2 tablespoonfuls of Venice turpentine (or the same

quantity of Canada balsam), and stir well. To make the flour

paste, dissolve sulphate of ammonia in 3 times its weight of

water, and then add wheat flour equivalent to 7 times the weight
of the sulphate used, make into a smooth batter, and then pour
on sufficient boiling hot caustic soda solution to thicken the flour

batter. The quantity of caustic soda used should be 1 part to

6 times its weight of water. The paste compound prepared in

this manner is useful for bookbinders, instead of hot glue, for

affixing heavy wall-papers, and for all purposes where a stiff,

strongly adhesive paste is required ; this paste is well suited for

affixing wall hangings, such as
" Lincrusta Walton," etc.

Greater density or stiffness can be given to the compound by

using a larger quantity of flour. As the flour paste is slightly

alkaline, it is best to neutralise the alkalinity by adding the

Venice turpentine, or balsam, to the hot glue, before mixing that

with the glue solution.

In the above compound we have the adhesive properties of the

gluten and albumen in the flour both brought into use by the

aid of the caustic soda solution, acting in the sulphate of

ammonia solution, in which the flour was made into a batter ; the

resinous matter neutralises the alkalinity of the paste and

helps to render it waterproof, the glue solution increases the

contractile power of the flour paste, and thus increases the

adhesive qualities of the compound.
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Recipe 211. A Flour and Alum Paste for Paper, Cardboard, etc.

This is a mixture of quite another quality to the ahove com-

pound. The presence of alum in the paste tends to abstract the

water in the paste, and thus make it exhibit a greater contractile

power than it would without such addition, and thereby render

the paste more siccative and adhesive ; so much so that the water

in the paste does not penetrate the paper, hence the employment
of alum in common paste made for ordinary paper-hanging

purposes. The alum itself will not injure the colour of wall-

papers, except in the case of gilt paper. The flour paste should

oe made in the usual way and \ to 1 oz. of powdered alum

per Ib. of flour used should be stirred in.

Recipe 212. Starch Paste for Photographic use.

Process. Put some white starch into a clean basin, break up all

lumps into a powder with the bowl of a spoon and then slowly pour
on boiling water and beat the starch into a soft batter with a

wooden spoon or paddle, and if all the lumps are not broken down,

squeeze the paste through a cheese cloth or coarse linen. If too

thick, it may be thinned with more boiling water, but on no

account should the paste be cooked ; when cool, it should have

the appearance of lard. The starch should not be made into a

batter with water before pouring on the boiling water, but be in

the dry state.

Recipe 213. Ordinary Paste for Photographic Use.

Process. Mix If oz. of Bermuda arrowroot with 1 oz. of cold

water, then add 14 oz. of warm water, and put 80 grains of best

white gelatine, ground up to a powder, in the mixture, and boil

for a few minutes, then allow to cool, and add 1 oz. of methylated

spirit and 6 drops of carbolic acid, reheat the mixture with

constant stirring until homogeneous.

Recipe 214. Formula for Labelling Paste.

Process. First mix 1J Ib. of farina (potato starch) into a

smooth batter with 30 fluid oz. of cold water.

Separately dissolve 1J oz. of caustic soda (i.e., solid sodic
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hydrate, NaHo) in 3J pints of boiling water, and pour this on

the farina batter, stirring all the time until it thickens. Then

mix 1^ oz. of hydrochloric acid with 75 fluid oz. of cold water,

pour this on the preparation and if all the paste does not dissolve

in the water, put the vessel over the fire, and heat and stir until

the mixture is of a uniform consistence. The acid
"

kills
"

the alkalinity of the paste, but causes it to become slightly

watery if kept in a confined space. Until the acid is poured on

the compound, it is a greyish mass, but very tenacious. After the

addition of the acid, however, the paste gradually becomes white,

and in a few days as white and smooth as lard, very much akin

to a celebrated American paste which has found a place on the

English market. If no acid be used, the thick, pasty, greyish

mass may be dried until hard enough to be ground up to a

powder, when this powder can be used as a
"
cold water paste" for

mixing with cold or hot water, to form a paste as required for use.

Recipe 215. A Non-decomposable Paste.

This can be made from farina, as follows :

Dissolve 2 oz. of sulphate of ammonia in 1J pints of cold

water and filter it, then pour the filtered fluid into 1^ Ib. of

farina, and make it into a smooth batter.

Separately dissolve 1J oz. of caustic soda in 3 pints of water,

by boiling it, then pour the boiling water into the farina

batter, and stir until thickened. Put it into a boiling hot fluid

consisting of 2 quarts of water in which 2 fluid oz. of hydro-

chloric acid has been added, and boil up the mixture until

homogeneous. Instead of mixing the thick paste with the

boiling acid solution, the paste can be made of a thinner consis-

tence by using more water to the caustic soda solution, and then

mixing 1 to 1J fluid oz. of the acid direct with the stiff paste.

There are many other agglutinative compounds in which farina,

or flour, is one of the chief ingredients. (See Index.)

Recipe 216. Glue and Starch Pastes.

The following pastes are noted for bookbinders' cloth,

leatherette,
"
end-papers," etc.
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Soak 1 Ib. of white glue in twice its weight of cold water for

4 hours, and then dissolve it in a gluepot, adding the water that

has not been absorbed. Separately make 1 Ib. of corn starch

into a smooth batter with 1J pints of cold water, and then pour
5 points of boiling hot water on the batter, stirring constantly

until the smooth batter is cooked ;
then pour this paste into the

glue solution, stir well and heat at the boil for 10 minutes. If

the paste is required to be flexible, 8 to 10 oz. of glycerine

should be added to the glue solution before stirring in the starch

paste.

Recipe 217. A good Paste for General Use.

Process. Dissolve 24 oz. of glucose syrup (44 strength) in

3f pints of water, and warm up over a fire
; then take 16 oz.

wheat flower and 3 oz. of rice flower, mix by sifting together,

and make into a smooth batter with some of the glucose (cooled)

solution, then mix in the remainder of the glucose solution and

put over the fire to boil for 5 minutes, stirring all the time, and

while still hot add about 1 oz. of pure carbolic acid as an anti-

septic, to prevent the glucose fermenting the compound.

Recipe 218. Office or Library Paste.

Process and Ingredients.

2 oz. of gum tragacanth (" gum dragon ")

1 oz. of white dextrine

6 oz. of wheat flower

1 oz. of glycerine

4 oz. of cold water

40 oz. of boiling water.

Preparation. Pour 16 fluid oz. of the boiling water on the

gum tragacanth, stir well, and set it aside in a warm place ;

separately mix the wheat flour and dextrine with the cold water,

stir thoroughly, and then mix this with the gum tragacanth

mucilage, stir well, and then pour the batter thus made into

the remainder of the boiling water, which should be kept boiling.

Mix J oz. salicylic acid with the glycerine, and then stir this into

the boiling paste, and cook the whole for 5 or 6 minutes, then
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pour the paste into jars, and keep covered with apiece of bladder

or oilskin. Keep the jar well covered when not in use. The

addition of 2 oz. of gum arabic and 3 fluid oz. of glycerine

renders the paste suitable for affixing labels to glass and other

smooth surfaces, also for use on wood or leather or metal.

Eecipe 219. A Liquid Glue.

This is useful for many purposes, as, for example, affixing

leatherette to strawboard, millboard, etc. These glues are made

by rendering ordinary glue non-gelatinizing, which can be done

by several means, as, for instance, by the addition of oxalic,

nitric, or hydrochloric acids to the glue solution.

Process. Dissolve 1 oz. of oxalic acid in 1 quart of water, and

then soak 14 oz. of gelatine in the acid solution and heat the mix-

ture for 5 to 6 hours at the temperature of boiling water, then stir

up the mixture, pour it out into a glazed pan, and neutralise the

acidity by adding chalk, in small quantities, until all effervescence

ceases on adding the chalk ; stir well, and allow to settle, then

pour off the fluid from the sediment, and evaporate the fluid at a

moderate heat until as thick as thin treacle. The glue thus

prepared does not congeal or solidify ; it is very free from

colour, and very tenacious.

Recipe 220. Ordinary Liquid Glue.

One of the simplest forms of
"
liquid

"
glue is to add sufficient

malt vinegar to an ordinary solution of glue, until it remains

thickly fluid ; then add a small quantity of oxalic acid, or nitric

acid, warm up, and when it is cooled, it will remain fluid and

tenacious, and form a very good substitute for gum arabic,

except that, being of an acid nature, it cannot be used on

coloured paper, or coloured labels, or other coloured material,

but it forms a good mucilage for labelling tin-ware.

Recipe 221. Glue for Rough-surfaced Materials.

This glue has great contractile powers, and therefore forms a

good adhesive for many materials, which ordinary glue does not.

Process. Soak Ib. of gelatine in 1 pint of cold water until

A. G
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soft, then dilute with 2 oz. of water, to which has been added 1

quart of liquid ammonia ; add this fluid to the soaked gelatine,

and boil up the mixture for 4 or 5 minutes
;
after cooling, add

J drachm of carbolic acid, or oil of cloves.

Recipe 222. Bookbinders' Glue.

Put 8 oz. of water into a gluepot, and then add 12 oz. of glue,

and heat the mixture until the glue is dissolved ; then add 8 oz. of
" curd

"
soap, cut up into small slices, and when all are dissolved,

add 6 oz. of powdered alum.

Recipe 223. Liquid Glue for Bookbinders.

Process. Soak 10 Ib. of glue in 1J gallons of water, in which

8 oz. of nitric acid has been mixed. When the glue is softened,

put in 8 oz. of sulphate of lead, to neutralise the acid, and heat

the mixture until the glue is dissolved. A similar compound is

sometimes sold as
" Russian

"
glue.

Recipe 224. A Glue proof against Moisture.

Process. Soak good glue in cold water for 10 hours, then

draw off unabsorbed water, and boil the swollen glue into a jelly,

separately take some isinglass, equal to one-sixth of the weight
of glue taken, and macerate for 12 hours in ordinary whisky,
and rub this also into a paste ;

then put an earthenware
"
pipkin

"
over a fire, and put in a little of the glue-jelly and

isinglass paste, stirring after each addition to mix them well ;

finally, add a little linseed oil varnish, and strain the compound

through a cloth.

Recipe 225. Glue Cement for preparing Cork Papers for

Packing Purposes.

Process. Macerate 20 Ib. of glue in sufficient cold water for

10 hours, and also 1 Ib. of gelatine ; pour off the superfluous

water, and melt the glue and gelatine in a gluepot, stir in 3 Ib. of

treacle, and coat the paper with the compound while hot, and,

before it cools, cover the coated surface with rasped cork in

coarse powder, and allow the paper to dry by hanging it over a
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line, coated side underneath. This paper is very useful for

packing glass bottles, and is preferable to corrugated paper, as it

resists pressure.

Recipe 226. A Glue Mucilage.

Process. Mix equal volumes of water and strong malt-

vinegar, to which add 25 per cent, of its bulk of alcohol ; steep
the glue in this fluid mixture, in the proportion of 1 part of glue
and 2 parts of the liquid (both parts by weight) . When the glue
is softened throughout, melt it in the remainder of the liquid, by

gently heating in a gluepot, and add the smallest quantity of a

solution of alum.

Eecipe 227. A Glue insoluble in Water.

Process. (1) Prepare a solution of glue in the usual way, by

soaking the glue and dissolving in a gluepot, then stir in a

little tannic acid, and use while hot.

(2) Make a solution of glue in the usual way, and add a small

quantityof bi-chromate of potash not too much, about one-fiftieth

of the amount of glue to the glue used. The glue thus made will

harden when exposed to the light, and be insoluble in water or

moisture.

(3) Soak glue in water until soft, but not swollen enough to

lose its form, then drain from the water, and put the glue into a

gluepot, with sufficient raw linseed oil to cover it, and dissolve

the glue by heating it over a slow fire until it is jellified.

(4) Mix a handful of quicklime with 4 oz. of raw linseed oil,

boil the mixture until quite thick, and mix this with a hot

solution of glue.

(5) Melt softened glue in a gluepot, and mix 10 parts of it

with 5 parts of linseed oil varnish, add 1 part of litharge, and

use while hot.

Recipe 228. A Compound Glue for Labelling, Bookbinding, etc.

Process. Stir up 5 Ib. of farina in 5 pints of cold water,

add 4 oz. of nitric acid, and stand the mixture in a warm place,

G 2
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stirring frequently for 48 hours, then boil the mixture until it

forms a thick and transparent substance, dilute with water if

necessary, and filter through a thick cloth. Separately prepare

the following compound : Dissolve 5 oz. of gum arabic, and 1 Ib.

of glue size, in 5 pints of water, add 2 oz. of nitric acid, and heat

the mixture to the boiling point. Then mix this compound with

the starch paste (i.e. farina), when a liquid results which does not

moisten, and dries on paper with a gloss. This agglutinant is

useful in many trades, such as for labelling, bookbinding,

cardboard box making, etc.

Recipe 229. Liquid Glues.

(1) Soak 50 oz. of Russian glue with 50 oz. of warm water

until soft, then add 2| to 3 oz. of nitric acid, and 3 oz. of

sulphate of lead, and heat up together and stir well.

(2) Soak 100 oz. of cabinet makers' glue and 100 oz. of

clear gelatine in cold water for an hour or two, then drain off the

water, and put the softened glue into 25 fluid oz. of alcohol, to

which 2 oz. of powdered rosin and 2 oz. of acetic acid of 20 per cent,

strength has been added, and heat the mixture in a gluepot for

6 hours. This prolonged heating is necessary to prevent the glue

gelatinising.

(3) Soak 100 oz. of glue in cold water for a few hours, then

put the glue and whatever water has not been absorbed in a

gluepot, and pour on 16 oz. of nitric acid, commercial strength,

and boil the mixture for several hours.

(4) Break up 3 oz. of glue into small pieces, and soak it in

12 to 15 oz. of saccharate of lime, then heat the mixture
; when

cold it does not gelatinise. The consistence of the liquid is

determined by the amount of saccharate of lime employed.

(5) Soak 2 oz. of gelatine in 4 oz. of cold water, then add

2 oz.
"

glacial
"

acetic acid, and melt together ; this compound
is a waterproof cement for china, glass, etc.

Eecipe 230. Gelatine or Glue Paste.

Process. (1) Soak 4 Ib. of common glue in 16 Ib. of cold water

until it is soft, then dissolve it by heat, in a gluepot, and while hot,
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stir in a batter, made by mixing 2 Ib. of wheat flour in 1 pint of

cold water ; pour tbis batter on slowly, and stir all tbe time, tben

beat tbe mixture until it reaches the boiling point, and when

thickened, remove it from the fire ;
while cooling, stir in 3 oz.

of silicate of soda, and as a preservative, add 1 oz. of essential

oil of cloves.

Tbis paste is a stiff, gelatinous, very tenacious one. It is

useful for bookbinders' purposes, instead of using hot glue. As

the paste can be used cold or hot, it will stick almost anything,

and is especially useful for heavy wall - hangings, such as

Lincrusta-Walton, floor-cloth, etc.

(2) Soak 4 Ib. of glue in f gallon of cold water, for 15 hours,

then melt the mixture in a gluepot, adding 5| gallons of boiling

hot water. In a separate vessel, mix 30 Ib. of starch powder,

with 2 gallons of cold water, to a batter, and continue the stir-

ring until the starch is cooked when poured in the boiling hot

solution; then add 2 drachms carbolic acid. This paste is

useful for leather work, as in the bookbinders' trades, boot-

makers', etc.

(3) Soak good glue in vinegar for 5 hours, then melt it;

separately mix starch powder, or wheat-flour, equal in weight
to the flour, in cold water, into a batter, and boil over a

water bath
;
when cooked, mix it with the glue solution and

stir well.

(4) Rub up 7 oz. of Bermuda arrowroot in 4 oz. of cold

water to a smooth batter, then add, separately soaked, 5 drachms

of best gelatine or Russian glue, in 50 oz. of water, and when soft,

gently warm it; then pour the arrowroot batter into the warm

fluid, and raise it to the boiling point ; stir well until the arrow-

root is cooked, then allow to cool, and before quite cold, carefully

and slowly pour in 4 oz. of methylated spirit, then add

1 scruple of carbolic acid, and put up in well-corked, wide-

mouthed bottles. This paste is excellent for office use, or for

mounting photographs, as it is neither acid nor alkaline, and will

keep sweet indefinitely.
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Recipe 231. Paste for Stereotypers' Matrices.

Process. Dissolve 2 oz.of French glue in sufficient vinegar,

by soaking and heating, then add 1 quart of hot water, in which

1 oz. of alum has been dissolved. Separately mix 1 Ib. of starch

in cold water to a batter, and when the glue solution is at the

boiling point, stir in the starch batter, and boil for half-an-hour,

then stir until cold. To a pint of the paste, add 1 oz. of spirits

of wine, and add sufficient water to make the whole spread well.

Recipe 232. Glue Mucilage.

Process. Soak 8 oz. of glue in 8 oz. of cold water, until

all the water has been absorbed, then melt the glue in a glue-

pot, and add 2j fluid oz. of commercial nitric acid, stir well,

but avoid inhaling the fumes of the acid, then allow to cool, and

keep in well-stoppered bottles. The mixture remains liquid and

agglutinative, but it slowly liquefies, and loses its adhesiveness

after some time.

The following compound, however, is not liable to slow

decomposition :

Recipe 233. Solidified Liquid Glue.

Soak glue in water until soft, then pour off all unabsorbed

water, and melt the glue by heating in sufficient acetic acid to

dissolve the glue to the thickness of syrup. When cold, the

mixture is a stiff jelly, but remelts to a liquid on warming it.

Recipe 234. Paste for Scrap-books.

Process. Mix 1 oz. of rice starch with 5 fluid oz. of cold

water, separately soak 3 drachms of gelatine in a gluepot,

together with all water not absorbed, and when boiling hot stir

in the starch batter, and heat until the mixture becomes thick

and glossy, then add a few drops of oil of cloves as a preservative.

All pastes made with cereals and glue require a preservative,

owing to the decomposable nature of the animal matter.

Recipe 235. Solid Paste for Strawboard, etc.

Process. Dissolve 1 oz. of French glue in its own weight
of water by soaking and heating; then add a solution of
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1 oz. of shellac in 6 oz. of alcohol, and stir well until

the mixture is cold. Separately mix 35 oz. of dextrine in

5 oz. of alcohol and 25 oz. of water, and stand the vessel in a

basin of hot water until a clear solution of a brown colour is

obtained : then mix the dextrine solution with the glue solution,

and pour out the mixture into moulds, such as shallow trays.

When set, cut up into sheets or sticks ; when wanted for use,

melt the stick over a flame just as sealing wax is melted, or

else in a saucer over a flame. This cement is very tenacious,

and will stick almost anything together.

Recipe 236. Special Paste for labelling Tinware, Tinned-

plate, etc.

Process. Put sufficient acetic acid into a wide-mouthed

bottle to fill about two-thirds, and then put in as much isinglass

as the bottle will hold, and stand in a warm place until the

isinglass has dissolved ;
when cold, it should form a jelly. For

use, the contents of the bottle are warmed by standing in a

vessel of hot water. The cork or stopper should be dipped in

melted paraffin wax to prevent it sticking.

Recipe 237. Paste for filling Pads for Stamping Inks.

Process. (1) Soak 4 Ib. of glue in cold water for 1 hour,

then dissolve it in a gluepot and add 2 Ib. of glycerine, 4 oz. of

sugar, and sufficient aniline dye (soluble in water) to colour,

then stir in 8 oz. of raw linseed oil. This should be used hot as

a branding compo ; it is usually put into a flat tin box, with a

piece of felt, or baize, over it.

(2) Soak in cold water, and dissolve by heating, 1 Ib. of glue ;

add 4 oz. of glycerine, about 2 tablespoonfuls of glucose syrup,
and one-tenth of an ounce of tannic acid ; then heat the mixture

to the boiling point and set it aside for an hour or two. Before

quite cold put up in pads of cloth, or fine felt.

Recipe 238. Mountant for Photographers' Use.

Process. (1) Soak 1 oz. of gelatine in cold water for 1 hour or

more, then drain off the water, and steep the softened gelatine in
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10 oz. of alcohol in a bottle, add Jto 1 oz. of glycerine, according

to whether the gelatine is hard or soft, then stand the bottle in a

water bath, with an occasional stir up, until the gelatine has

dissolved. When wanted for use, remelt by heating.

(2) Soak 4 oz. of
" Nelson's

"
gelatine in 16 oz. of cold water,

then dissolve by heating, and add 1 oz. of glycerine and 5 oz. of

alcohol. Use as in last recipe.

(3) Soak 1 oz. of gelatine in 90 oz. of water ; separately mix

10 oz. of arrowroot with 1 oz. of cold water, then mix the

two, and heat at the boiling temperature for 4 or 5 minutes,

afterwards add 1 oz. of alcohol and a few drops of carbolic acid.

Gelatine mountants have the advantage of not considerably

stretching either mount or print, and are especially useful when

prints have to be mounted on thin cards as book illustrations.

In the above few formulae, the alcohol is used mainly as an anti-

septic, and is not present in sufficient quantity to have much
influence as a preservative.

The following formula does not cause cockling up of the

print :

(4) Mix together 1 Ib. of thick, well-boiled, cornflour paste,

with 7 oz. of glucose syrup, J oz.
" curd

"
soap (powdered), 5 oz.

powdered dextrine, 1 drachm of borax, and a few drops of oil of

cloves; heat together over a water bath, and if required thinner,

add fresh skimmed milk. Use warm, and as thick as possible.

Recipe 239. Glue Cement for Transfer Working
(such as Hectograph Copying).

(a) Transparent.

Process. Mix 1 oz. of best fish glue in 5 oz. of water, 1 oz.

of gelatine, and J oz. of salicylic acid, then melt the mixture over

a water bath, and pour it into shallow pans, or trays, to set.

(b) Opaque.
Process. Take the above ingredients (as in (a) ), in the

same proportions, and when melted, stir in about 1 Ib. of finest

kaolin (" china clay"), and run into shallow trays as before.

N.B. The inks to use with these compounds are the aniline
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dyes soluble in water, with the addition of a little glycerine anl

alcohol.

Recipe 240. Paste for Making
"
Flong."

Process. Soak 7 oz. of glue in 1 pint of cold water for some

time, and then melt the glue in a gluepot, together with any

unabsorbed water ; separately soak f Ib. of fine whiting in 1 quart

of cold water for an hour, and then stir up and add 9 oz. of

wheat flour to the whiting solution, and make the mixture into

a batter ; then pour the batter into the glue solution, and heat

and stir well until it boils, when the paste is ready for making
the "

flong," which is carried out as follows :

Spread a sheet of fine tissue paper on a level surface, coat this

with paste, and then lay a sheet of good blotting paper on the top

(say 23 Ib. to the ream); cover this sheet of blotting paper on

top again, and repeat this with a third sheet, then finally

put on a sheet of stout mauilla, or "brown
"

paper. For use,

the tissue side of the flong is laid on the type which it is desired

to take an impression of, and then the moist flong is forced into

the interstices of the type by beating the topmost side with a flat,

hard brush, using the brush so that the bristles strike the type

fairly vertically. Some stereotypers use a special long-handled

knife, instead of a brush.

Recipe 241. Substitute for Gum Arabic Mucilage.

Process. Dissolve 4 Ib. of white sugar in 9J pints of cold

water, by heating the solution to boiling point, then stir in 1 Ib.

of slaked lime, stir well and give the mixture a few days' rest,

covered up, but occasionally stir it up ; when it has settled,

pour off the thick fluid from the excess of lime. The saccharate

of lime thus obtained forms a useful adhesive that dries with a

gloss, and is also useful as an ingredient to mix with gumarabic
to cheapen the mucilage made therefrom.

Recipe 242. Waterproof Compo for Paper, Sail Cloth, etc.

Ingredients and Preparation. Boil 100 Ib. of tar for 3 hours,

then dissolve in it a quantity of rosin soap, and pour 8 gallons
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of water into the mixture, stir carefully, and let the mixture boil

up ;
then carefully make a batter, by mixing 100 Ib. of potato-

flour in 60 gallons of water ; next mix 15 gallons of water into

the hot tar, and then pour the two compounds into the

potato batter, stirring constantly. For use, 24 parts of the

mixture are mixed with 20 parts of paper-pulp, and the pulp
made into paper in the usual way, one side of the paper being

painted black, and varnished
; when dry, it is waterproof, and

forms a good wrapping-up paper for packing goods for sea

voyages, or packages liable to be exposed to damp or moisture, etc.

Recipe 243. Hectograph Compositions.

(1) Transparent.

Ingredients and Preparation. Soak gelatine in cold water,

sufficient to cover it an inch or so, for 10 hours, then drain off

all surplus water, and put the softened gelatine in a gluepot,

and, instead of using plain water in the outer vessel of the pot,

make a solution of common salt (2 oz. of salt to the pint of water),

and use that for heating the contents in the inner vessel, as such

a solution will become superheated (i.e., become hotter than the

temperature of boiling water). Then put 6 or 7 oz. of glycerine

with the gelatine, and heat the gluepot until the salt water

reaches the temperature of 200 F. Keep up the temperature
for 1 hour, and carefully stir the glue mixture from time to time,

but be careful that no air bubbles, or froth, are formed ; then add

20 drops of oil of cloves to prevent the gelatine from decom-

posing. When the gelatine is properly cooked, put it into shallow

trays, which are placed on a perfectly level surface ; cover the

tray with a sheet of paper, glass, or metal, so that no dust can

settle on the gelatine, and allow it to rest for 8 hours, when the

compo will be ready for taking a copy of any written matter that

has been done with an aniline ink ; when taking the first copy,

however, dip a sponge in cold water, squeeze it out, and just

pass it over the gelatine surface ;
allow the gelatine to become

nearly dry before taking the copy. Unless this precaution be

observed, the gelatine surface will be ruined because the gelatine

will stick to the paper, unless it is damped first.
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To take a copy of any written matter, proceed as follows :

Allow the ink to become perfectly dry on the document before

attempting to take a copy, then lay the paper, written side

down, on the gelatine surface, and rub over the surface gently with

the hand so that every part of the paper is brought into contact

with the gelatine ; let the document remain on the gelatine about

a minute, and then remove the sheet of writing, and the ink

from the writing will become more or less absorbed into the

gelatine surface, from which a copy of the writing can be

obtained by laying a sheet of clean writing paper on the gelatine

surface, and pressing it as with the original writing. If the ink,

however, becomes well absorbed, a dozen or two copies will be

readily obtainable ; so as not to blur the writing, lift up one

corner of the sheet of written matter, and pull it off the gelatine

with a clean sweep of the hand, pulling diagonally. When the

gelatine will yield no more legible copies, sponge the surface

with cold water until no traces of ink remain on the gelatine,

and allow the gelatine to dry before using again in a similar way.

The washing of the gelatine will not be necessary if the gelatine

be left to dry for two or three days, as the ink will be absorbed,

and thus not interfere with writing on a new transfer.

As the gelatine surface wastes away in use, it becomes uneven,

when it can be restored by reheating the gelatine over a water

bath, and allowing it to cool as before. If the gelatine refuses

to congeal on cooling, that shows too much glycerine has been

used for the quality or quantity of gelatine employed.

(2) Opaque.

Ingredients and Preparation. Proceed as directed in last

recipe to incorporate 180 parts of gelatine, 375 parts of water,

375 parts of glycerine, and 50 parts of kaolin.

Recipe 244. Ordinary Composition.

(1) Proceed as for opaque with 100 parts of gelatine, and 100

parts of dextrine, 100 parts of glycerine and barium sulphate q.s.

(2) A cheap compo consists of: 100 parts of good size, 50

parts of glycerine, 25 parts of barium sulphate, and 375 parts

of water
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(3) Use 100 parts of glue, 500 parts of glycerine, 25 parts
kaolin and barium sulphate, 374 parts of water.

All the above compounds can be made in thick sheets by

pouring the melted compo into a dish until cold, and then

removing it from the vessel.

Recipe 245. Composition in Sheets.

(1) Soak 4 oz. of best white glue in a mixture of 5 oz. of water

and 3 oz. of a saturated solution of sulphate of ammonia until

the glue is soft
;
then warm the glue until it melts, and add 3 oz.

of granulated sugar and 8 oz. of glycerine, stir well and allow it

to come to the boiling point ; spread this solution with a brush

upon white blotting paper until the paper is thoroughly soaked

through ; allow it to dry for a few days, when the sheet will be

ready for use.

(2) For a cheap Composition.

Soak 2 oz. of good glue or gelatine in cold water for 10 hours,

then pour off the excess of water and melt the glue by warming
in a gluepot, then add 20 to 24 oz. of glycerine, 8 to 12 oz. of fine

barium sulphate, and 2 parts of dextrine solution ; mix thoroughly

by constant stirring, then pour the mixture into shallow pans
and allow it to cool. In warm weather less glycerine should be

used.

To remove exhausted ink from the gelatine compo, a little

hydrochloric acid may be added to the water in which the sponge
is dipped.

Recipe 246. Composition for Moist Pads for Rubber Stamps.

These compositions are coloured with a suitable ink, put into

metal boxes, and the top covered with a piece of close textured

felt or other suitable material, such as cloth ; for use, the top

of the pad is wetted with water until the felt becomes saturated

with the colour in the composition, and is readily imparted to the

rubber stamp when the letter is pressed on ;
the composition is

so constructed that it remains moist for a long time, and only

requires moistening occasionally. A good composition is made
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by soaking 1 oz. of gelatine in 1 oz. of cold water, melting it in

a gluepot, adding 6 oz. of glycerine and 6 oz. of colouring

matter, stirring well, and then putting into the metal box and

covering with cloth.

For a black colour, mix together 1 oz. of gelatine, soaked and

melted in 2 oz. of water, then add 3 oz. of aniline black soluble

in water, 10 oz. of glycerine, 1 oz. of absolute alcohol in which

1 oz. of Venetian or Castile soap has been dissolved, and

J oz. of salicylic acid. Instead of aniline black, extract of

logwood can be used as the colouring matter.

For a red, blue, or violet colour use 1 oz. of gelatine, 2 oz.

of the desired colour, 1 oz. of absolute alcohol, 10 oz. of

glycerine, 1 oz. of Venetian soap, and J oz. salicylic acid.

If the cushion becomes exhausted on non-gelatinising, a

mixture of 15 oz. of alcohol and 15 oz. of glycerine should be

made, and the mixture coloured with 2 to 4 drachms of a suitable

aniline colour, then the solution poured on the cushion, and

rubbed well in with a brush, for a matt, or non-glossy surface.

Composition for Photographic Backgrounds. Mix a hot strong

solution of common soap with any ordinary oil paint, and spread

this on the canvas or other surface used. The background
dries with a dull surface and does not crack.

Recipe 247. Composition for Razor Strops.

Mix flour emery and glass dust with paper pulp, and make

into sheets in the usual way ; glue this to a strip of wood.

Recipe 248. Composition for Waterproof Paper.

(1) For packing articles.

Melt together 2 oz. of black pitch, 2 oz. of beeswax, 6 oz. of

tar, and 6 oz. of resin, and coat one side of stout brown paper
with the compound and dry it.

(2) Razor-stropping paper.

Preparation. Make into a stiff paste, with sufficient

water, 1 oz. of powdered "putty powder" (levigated oxide of

tin), J oz. of oxalic acid reduced to powder, 1 scruple of gum
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arable in powder ; spread this composition over stout parchment

paper cut into strips about 2 inches wide, or the compo may be

laid on leather-board for making into razor strops for
"
setting

"

the edge of razors.

Recipe 249. Composition for Printers' Rollers.

Ingredients and Preparation. (1) Take equal parts of good

glue and glycerine, soak the glue in cold water for 5 hours, then

melt it in a gluepot and gradually stir in the glycerine,

continue the heating until the excess of water has been driven

off, not ceasing to stir all the time ;
then pour out the mixture

into brass or bronze moulds (which have been well oiled) ,
in the

middle of which there is a core round which the composition can

be cast.

(2) Preparation. Soak 2 Ib. of transparent glue in cold

water sufficient to cover it a couple of inches ;
in 24 hours all

the water should be absorbed
;
then melt the softened glue in a

steam-jacketed vessel and heat it until the glue begins to rise ;

then add 7 Ib. of treacle that has been made quite hot, and

continue the stirring for \ hour longer ;
then remove the vessel

from the fire and allow the mixture to slightly cool, pour it

out into well-oiled moulds, and stand these moulds in a vessel

containing cold water for 8 to 10 hours.

Some makers use 3 or 4 times the above quantity of treacle

and less water. In such a case the glue is only soaked for

1 to 1 hours, and then removed from the water and laid on

a board all night, then melted without any more water being

added, 2 hours' heating of the mixture only being allowed in

this case.

Sometimes resin and soap and small quantities of earthy

matters are added to the above mixture, but the earthy matters

are certainly not an improvement.

(3) This compo produces the " black
"
composition which is so

durable and elastic, pure indiarubber only being used.

Preparation. Soak in cold water, and drain when softened,

Ib. of best glue, and melt it in a water bath or steam-
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lined vessel ; then pour in 2\ gallons of black treacle or honey,

and when that has become incorporated add 1 Ib. of pure

indiarubber that has been dissolved in sufficient hot oil of

turpentine ;
afterwards add, in the order named :

2 oz. of Venice turpentine

12 oz. of glycerine, and

4 oz. of vinegar ;

stir well between each addition. This composition may be cast

by the addition of 20 per cent, new material, whereas the

simple compound of glue and treacle only will not recast.

Recipe 250. Composition for Lithographic Rollers.

Preparation. Soften 4 oz. of glue in cold water for a few

hours, then melt it in a gluepot, stir in 4 oz. of syrup (treacle),

then 6 oz. nitrate of potash, powdered, then 6 oz. of sugar
and 18 oz. of water, stir well, and add 2 oz. of chrome yellow

and 2 oz. oil of almonds. Continue heating and stirring until

homogeneous, then pour the fluid mass into moulds round

about a core \ inch less in diameter than the mould; when

cool, remove from the mould, and put for 18 hours in a solution

of 2 oz. of sulphate of alumina and 2 oz. of potash, dissolved

in 1 pint of water
;
then dry in the oven for 4 or 5 days.

Recipe 251. Composition for Artificial Leatherboard.

Process. In this compo, leather scraps are shredded and

then mixed with strong liquid ammonia, which forms a

gelatinous mass. It is soluble in water, and has no elasticity

until it is mixed with indiarubber dissolved in bisulphide of

carbon, and well kneaded ; the mass thus formed will become

waterproof. It is then ready for being moulded or compressed
so as to form heels for boots, or rolled out into sheets for
"
inner soles." The proportions of the several ingredients are :

for heels, 25 parts of rubber dissolved in 80 parts of ammonia,
and 80 parts of leather scraps ; for soles, 25 parts of rubber (in

solution), 67 parts of ammonia, and 67 parts of leather shavings.
The composition can also be used for making leatherboard for

box making.
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Recipe 252. Composition for Artificial School Slates.

Coat the surface of stout leatherboard, or millboard, with a

compound prepared as follows :

First smooth the surface with fine sandpaper, and then give

a coat of glue size, then give two coatings of shellac varnish

which has been prepared by moistening lampblack with "
grain

"

alcohol, and sufficient of this colouring matter being stirred

into the shellac varnish to colour it. When the second coat is

dry, go over the surface lightly with sandpaper, or else rub

down with pumice stone and water; then mix the following

quantities of ingredients :

J Ib. of orange shellac

1j oz. of lampblack

\ oz. of ultramarine blue

4 oz. of washed flour of emery, and

4 oz. of very fine pumice stone ;

stir well, and if too thick, add more alcohol ; give two coats of

the compound in rapid succession. When the surface is dry, it

can be written on with soft slate pencils, or with chalk.

Recipe 253. Composition for
"
Carton-Pierre "

Ornaments.

Preparation. Soak glue in cold water for a few hours and

then drain off unabsorbed water
; put 13 parts of the softened

glue in a gluepot and melt it, then add :

4 parts of powdered litharge

8 parts of dry whitelead

1 part plaster of Paris

10 parts very fine sawdust

The composition thus prepared is ready for use, and may be run

into moulds (previously oiled, to prevent adherence), and when

dry enough can be removed without breaking ;
it is dried in

warm air.

Recipe 254. Artificial Leather Composition for Lithographic

Rollers.

Ingredients and Preparation. Soften 20 Ib. of glue in 5 Ib.

of cold water, and then melt the glue in the usual way, adding
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any unabsorbed water ; when melted, put in 3 Ib. of sugar
which has been dissolved in the least possible quantity of water,

then add 20 Ib. of syrup (treacle), stir well, and then put in

3 Ib. of nitrate of potash (powdered) and 1 Ib. of oil of almonds
;

stir up well and pour round a core not less by half an inch

in diameter than the mould. When the mass in the mould is

cold, remove it and steep for 10 hours in a solution composed of

1 Ib. of sulphate of alumina and 1 Ib. of potash in 10 Ib. of

water
;
when taken out, dip it into a solution of formaldehyde

of 40 per cent, strength for a few minutes ; the mass can be

made in sheets to form artificial leather ; dry in the air for a

few days.

Recipe 255. Porous Mass for Blotting Pads.

Process. Mix 7 Ib. of plaster of Paris with 1 Ib. of potato
starch (" farina"), and mix with a little cold water, then pour
the mass into shallow trays ; when hard, the blotter is ready for

use.

Recipe 256. "Slating" Composition for School Slates, etc.

Process. Melt together 1 Ib. of pure Para rubber and

3 Ib. of sulphur, powdered, and then stir in 16 oz. of good

pumice-stone and 20 Ib. of powdered animal charcoal
;
when

the mixture is homogeneous, pour it out on to a flat surface, and

when cooled to a plastic condition, roll it up into thin sheets and

cut it into the desired shape and size. Make these sheets into

piles as follows : lay down a sheet of the plastic mass, and then

one of paper, then on this a layer of the above composition, then

one of paper, then compo, and so on, until a dozen or more
sheets have been laid on each other

; then put the pile under

pressure for a short time ; next put it in an oven and heat

therein for 2| hours at a temperature of 266 to 285 F. When
they are removed from the oven, each part, with the paper

covering on both sides, is lightly compressed by passing it

through two plates or rollers heated by steam, and then again

subjected to the above temperature for 2 hours
; when cool, the

sheets are rubbed with pumice stone and are then ready for use.

A. H
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Recipe 257. Composition for sharpening Slate Pencils.

Process. Soak 5 Ib. of glue in cold water until soft, then

drain the softened glue and dissolve it in 1 Ib. of linseed oil by

heating it therein in a gluepot, with constant stirring ; then stir

up 1 Ib. of cement with water and sufficient fine sand to make

a plastic mass or dough, stir this into the glue mass, and

spread this composition on boards of wood, which are fixed to

the walls so that they project a few inches ; the school children

can rub their slate or lead pencils sharp on this.

Recipe 258. Composition for "Slate" or "Black" Boards.

Process. Reduce slate to a very fine powder and rub up
with water on a stone, allow it to dry, then rub it up again

with a roller and mix it into a paste with glue-water, and boil

the whole over a gentle fire. Then spread this mixture, in a

uniform layer, on a board, and let it dry ;
then repeat the process

until the coating has acquired a sufficient thickness, then

pumice-stone its surface lightly, and apply an infusion of gall-

nuts.

Recipe 259. Composition for Adhesive or Sticking Plaster.

Process. Put 5 oz. of litharge and 8 oz. of water into a

copper pan, mix well, then add 12 oz. of olive oil, and boil it

up, with constant stirring, for 4 to 5 hours, adding 1 oz. of white

vinegar (acetic acid) ;
continue the heating for 20 to 30 minutes,

and then spread this composition on muslin or fine linen.

Recipe 260. Composition for "Court Plaster."

(1) Process. Put into a covered vessel, such as an enamelled

saucepan, 1 oz. of genuine isinglass and 10 fluid oz. of water,

and dissolve by slowly heating the fluid ; strain the solution, and

when only lukewarm add to it, gradually but quickly, a mixture

formed of 2 fluid oz. of rectified spirit and 2 fluid oz. of tinc-

ture of benzoin, and while this mixture is still warm, spread it

with a brush or other suitable spreader on the surface of silk or

sarsanet, stretched on a frame, and repeat the coating as soon

as the first is dry, do this 6 or 12 times ; finally, when quite
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dry and hard, give the prepared surface a finishing coat with a

solution of 1 oz. of Ohio turpentine dissolved in 2 fluid oz. of

tincture of benzoin, tincture of balsam, of tolu, or of styrax (any

of these may be used instead of the benzoin tincture). A few

drops of ambergris or of musk may be added to increase the

fragrance of the compound. In applying the first few coats of

the composition, be careful that they do not soak into the fibre

so as to appear on the right side of the fabric, as that would

spoil the appearance of the material ; the secret lies in not apply-

ing the compound too hot to the fibre, but only sufficiently

warm to remain liquid.

(2) Apply to the surface of the silk, stretched on a frame, a

thin solution of flour paste, allow to dry, and then give it a coat,

three times in succession, of thin gelatine size, warm, which has

been prepared with a suitable tincture or perfume.

(3) Put into a covered jar 1 oz. of isinglass and 2^ oz. of

water, and keep the jar in a warm place until the isinglass has

swollen and absorbed all the water and become quite soft, then

heat it to a uniform semi-fluid mass, and strain it by squeezing
it through muslin

;
add 3J fluid oz. of proof spirit, stir the mix-

ture constantly in a covered vessel to a gentle heat, then give

4 applications of the fluid to the oiled silk stretched out on a

board. The isinglass mixture can be japanned with a little

aromatic tincture.

Eecipe 261. Composition for burnishing Photographs.

(1) Dissolve 1 oz. of paraffin wax in 10 oz. of benzine, and

separately rub up in water |- oz. of ammonia with just sufficient

alcohol to prevent it sticking to the pestle when grinding ; then

mix the wax solution with the other solution, shake well for use,

apply to the photograph with a piece of flannel or rag, and

burnish with it in the usual way with a roller.

(2) Lubricant for hot burnishing photographs.
Dissolve 1 part of Castile soap with 100 parts of alcohol, and

then dissolve therein 1 part of white wax.

(3) Dissolve 4 grains of Castile soap in 1 oz. of absolute

H2
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alcohol, rub this over the surface of the print, allow to dry, then

burnish.

Recipe 262. Ordinary Burnishing Solution.

Dissolve 4*grains of Castile soap in 1 oz. of absolute alcohol,

rub this over the surface of the print, allow to dry, then burnish.

Recipe 263. Composition for making Ink Pencils.

(1) Mix 1 oz. of manganese dioxide finely powdered with 16 of

thoroughly dried ultramarine, add together a solution of nitrate

of silver dissolved in 10 of distilled water, rub up the mass and

knead it thoroughly, and cut up the dried mass into sticks.

(2) Mix different aniline dyes, such as magenta or methyl

violet, with graphite and kaolin, make the mixture into a paste

with cold water, and pass it through a sieve or filtering bag so

as to divide the mass into slender sticks, which are used in filling

the wooden part of the pencils, this part or sheath which is in

two pieces, is then glued together in the usual way.

Recipe 264. Indelible Pencils.

(1) Pencils to be used for marking linen, are prepared by

reducing nitrate of silver to a fine powder, and then adding just

sufficient pure carbon black to give it a black colour and sufficient

thick solution of gum arabic in the water to make the powder

coherent ;
rub the ingredients well together, form them into thin

sticks and dry.

(2) Make into a stiff paste 5 oz. of soft water, 8 oz. of kaolin,

2 oz. of finely powdered magnesia, 3 oz. of silver nitrate

powdered. It is best to mix the powders together by sifting

them through a sieve several times before making into a paste ;

a more intimate incorporation thus occurs. When perfectly dry

the mass is pressed into the grooves in the wood to form pencils.

Recipe 265. Composition similar to Paber's Pencils.

Very soft. Composed of 50 parts of arabic, 375 parts of

graphite, 12*5 kaolin.
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Soft . 34 parts of graphite, 24 parts of kaolin.

Hard. 30 parts of graphite, 40 parts of kaolin.

Very hard. 25 parts of graphite, 50 parts of kaolin.

These materials are powdered, carefully mixed and afterwards

made into a paste with cold water ; when the paste is perfectly

homogeneous it is passed through a wire sieve which divides it

into shapes of a suitable dimension, then dried in an ordinary

manner, and afterwards fitted to wooden sheaths.

Recipe 266. Composition for Pencils to write on Glass.

(1) Mix, by heating together, 1 oz. of lampblack, 4 oz. of

white wax and 1 oz. of talc.

(2) Mix 4 oz. of zinc white, 2 oz. of white wax, 1 oz. of tallow

white.

(3) Mix 1 oz. of Prussian blue, 2 oz. of white wax.

(4) Mix 3 oz. of Prussian blue, 1 oz. of gum arabic, 2 oz. of

talc dark blue.

(5) Mix 1 oz. of chrome yellow, 2 oz. of wax.

The tallow and wax are warmed together, and then the colour-

ing matter stirred in and allowed to cool until it has acquired

the proper consistence to be transferred to the press, the materials

are treated and shaped in a similar manner to that in which

graphite is treated in making writing lead pencils.

Recipe 267. Composition for Papier-Mache.

This material, which was very much in vogue in the early

Victorian period for table tops, trays, fire screens, etc., is made
from old paper and other cellular materials made into a paste

by grinding with milk of lime with the addition of a little dex-

trine or starch. The pulp is then pressed into form, coated with

linseed oil, baked at a high temperature, and finally varnished or

japanned. Sometimes kaolin, chalk and other mineral sub-

stances are mixed with the paper pulp, sometimes the material

is made by mixing a part of pulp with recently slaked lime. The
materials may be rendered more or less waterproof by the addi-

tion of sulphate of iron, quicklime and glue, or white of egg,
and by the addition of borax and phosphate of soda.
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Papier-mache snuff boxes, etc., are prepared by pasting or

glueing paper together, and submitting to pressure by which

the composition acquires the hardness of board. When such

articles are dry they are perfectly waterproof.

Papier-mache floor coverings. Before the introduction of

linoleums, a floor covering was prepared from paper pulp, the

process being carried out as follows : The floor boards were

thoroughly cleaned and all cracks and crevices filled up with putty
made by soaking newspaper in a paste made of wheat flour, water,

and ground alum in the proportion of 1 pound of flour to 3 quarts
of water, a tablespoonful of ground alum being stirred into the

flour paste and the paper pulp mixed with it.

This paste was spread over the floor boards, and on top of it a

thickness of manilla was placed ; sometimes a second layer of

such was used, there being a layer of paste between the first and

second layer. The whole was allowed to become perfectly dry,

then another coating of paste was spread, which was covered with

a layer of stout paper to impart a pattern to the surface. When
the whole was dry it was given two coats of size, made by

dissolving J pound of white glue in \ gallon of hot water, and

when that had dried, the surface was varnished with hard oil

varnish.

Recipe 268. Papier-Mache Compounds.

The following particulars are taken from an article on the

production of this material which was given in the "
British and

Colonial Printer
"

:

The name "
papier-mache

"
signifies a masticated, chewed, or

minced preparation of paper, or paper pulp, with a mixture of

various crude mineral and animal or vegetable substances, the

same being more or less finely connected by various materials.

The principal admixture to the paper fibre, for the purpose of

loading and filling, consisting of various proportions of earthy
or mineral matters, such as chalk, clay, lime, gypsum, barytes,
and of mineral materials, as ochre, umber, red chalk, coal dust,

lampblack, fine sawdust, etc., and excellent results have been
obtained of late years by plain and saponified rosin (resinates).



FOE USE IN PAPEE, PEINTING, ETC., TEADES. 103

The substances forming the bulk of papier-mache*, are com-

bined, according to requirements, with various adhesive

materials, amongst them being glue, gelatine, casein, flour

and gum arabic, dextrine, Iceland moss, or similar gelatinous

bodies, resins, or wax. All these ingredients may be prepared

and conglomerated and agglutinated in an indefinite variety, in

accordance with the quality of articles to be made.

The following is a list of the various formulae used for

making papier-mache.

(1) Boil and stir into a uniform mass 24 parts of paper pulp

and 40 parts of clay which has been previously rubbed into a

paste with its own weight of water, and 24 parts of a fluid solu-

tion, made by dissolving 4 parts of solid casein in 20 parts of

weak liquid ammonia.

(2) Boil and stir together as above,

12 parts of water

6 parts of dry pulp
8 parts of chalk, and

1 part of glue.

Ditto.

(3) Use 2 parts of water

2 parts of clay or chalk

2 parts of pulp
1 part of starch solution (i.e., starch paste).

(4) Take 2 Ib. of paper pulp, boil it in 4 to 6 Ib. of

water with 1J Ib. of finely powdered talcum, 1^ Ib. of rye

flour, j Ib. of unslaked lime : boil 1 Ib. of starch in 8 Ib. of

water, pour boiling starch water on the mixture and stir it into

an even paste. Let the matter rest for a few days, then pour
off the excess liquid, and allow the matter to rest again for

several days. The dough may be pressed into any shape, and

will become so hard that it can be turned, on the lathe, into

pipes, handles, etc.

(5) Use 1 part of paper pulp, 2 parts of rosin size (dissolved

in soda solution, and precipitated by an acid, washed, dried, and
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dissolved in linseed oil, or other solvent, i.e., soda resinate),

1 part of china clay, or common loam, and 3 to 4 parts of water
;

boil and stir until of a uniform mass.

(6) Use 2 Ib. of pot-cheese, made of skimmed milk

1 Ib. of dry resin

\ Ib. of soda ash

1 to 2 Ib. of paper pulp
2 Ib. of water. Boil 1 hour, straining as usual.

(7) Use 2 Ib. of fine white sulphite pulp, J Ib. of china clay,

diluted with 5 Ib. of water. Separately stir \ Ib. of starch in

1 Ib. of water, and add it to the liquid clay mixture. A pulp of

similar composition is used for architectural ornaments.

The glue is prepared for use by soaking it in 4 times its

weight of cold water, for 10 to 12 hours, and then melting it

by boiling in a gluepot.

The casein is prepared by mixing 10 parts of dry casein with

40 parts of water, adding 1 part of soda ash, and boiling until

dissolved.

In the case of "pot-cheese," 4 Ib. of it is equal to 1 Ib. of the

dried casein.

Instead of soda ash, or washing soda, 40 parts of casein may
be dissolved in water containing 15 parts of boracic acid, which

will prevent decomposition. Casein and resinous compounds
are very tenacious and agglutinative.

The paper fibre, or pulp, is obtainable from manufacturers for

ordinary purposes. Good wood pulp, and for better grades, the

so-called "sulphite" consisting of pure wood cellulose, is all that

may be required. For making papier-mach6 goods on a large

scale, a beating engine is almost indispensable, for the purpose
of disintegrating these felted sheets into single or loose fibre of

suitable dimensions.

tiosin soap is a commercial article (chemically known as
"
resinate of soda.") It can be easily made as follows : Put

100 oz. of water (5 pints) into a jacketed kettle, or gluepot, with

112 oz. of soda ash, and boil until the latter is dissolved, then

gradually adding, stirring all the time to prevent the formation
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of lumps, 100 oz. of crushed rosin. As the carbonic acid gas

escapes from the soda, it will rise through the fluid, causing

the mixture to swell up, and a lot of foam will be formed. To

prevent the fluid boiling over, remove the vessel, so as to reduce the

heat, or stir the fluid with a stick ; then continue the boiling until

the matter assumes a more quiet and settled condition, finally

appearing in a transparent state, of the natural colour of rosin.

When there is not much pressure required, plaster of Paris is

used for forming the moulds and patterns. The preparation of

the plaster for casting is carried out as follows :

Partly fill a flat pan with water, into which pour the plaster

of Paris gradually through a fine sieve, until the gypsum

appears to be sufficiently saturated, stirring only enough to

produce a flowing liquid. Use this at once, as it becomes solid

very soon, and therefore unworkable. Never pour the water

into the plaster, otherwise you will find lumps of an uneven

texture, because the plaster of Paris has been deprived of some

of its water of crystallisation by calcination of the native gypsum,
or sulphate of calcium, of which the plaster consists, and when

plaster comes in contact with water it readily combines there-

with and forms a non-crystalline form in long acicular crystals,

which are interlaced and form a hard mass.

The pattern of which you want to form a mould should be

coated with olive oil, or a solution of soap and water to which

some oil may be added, before casting the plaster.

To cast the pattern, place the pattern on a table, and round

it build a wall of wood, pasteboard, or of gypsum, so that a

basin will be formed of suitable depth preventing the gypsum
flowing away, or a light wooden box, or even a cardboard box,

such as drapers use, of a suitable size, may be used in which to

place the pattern.

Patterns of faces, or of bell-shaped articles, have to be made
in two or more parts. For that purpose, either cut the pattern
into two, or paste strips of paper round the middle. Two moulds

are now made, obtained by first oiling the pattern, and by pour-

ing the gypsum gradually over the surface in a thin stream, to

avoid the forming of bubbles. Some patterns, not having

OF THE
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sufficient depth, or having undercut parts, require to be made in

various sections, so shaped as to allow them to be lifted from

the original. Before casting a papier-mache solution into a

plaster of Paris mould, the latter should be coated with a

solution of shellac in alcohol. The rapid drying of the wet

plaster causes inconvenience; but that process can be pro-

longed by preparing a boiled saturated solution of borax in

water and by adding 1 part thereof to 4 to 12 parts of the

gypsum water, whereby the drying of the plaster is prolonged,

according to the proportions adopted. Various means are

employed for hardening and strengthening the plaster cast
;

coarse paper, fibre, shreds of canvas, iron filings, wire, strips of

calico, etc., are often interspersed.

To the paper in water, a thin solution of glue is added, while

a solution of alum has good results, and a small percentage of

slaked lime works well (see Working of Plaster of Paris). One

part of alum, dissolved in 10 parts of water, will harden the

plaster cast, when brushed on it
; while, if the cast be steeped

in the-fluid for several weeks, it becomes as hard as pottery.

The application of boiled linseed oil to the plaster cast

renders it impervious, and the oil should be applied with an

addition of a solution of shellac in alcohol ; dipping the casts

in a bath of melted paraffin wax, produces an imitation of

alabaster.

The painting and varnishing of papier-mache goods is carried

out in various ways. In some cases a cheap water-colour may
be used, in others, resin varnish may be sufficient, or a coating

of a resinous substance in alcohol, or of copal varnish. Asphal-
tum or japan varnish is also used, and this can be dried cold,

or baked in hot-air ovens.

Recipe 269. Paint for Papier-mache.

An excellent water-colour is made by first soaking 100 parts

of white china clay in 80 parts of water during several hours,

then stir this cream well and add a proportion of 19 parts of

casein, dissolved by boiling, in 75 parts of water in which
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2 parts of soda ash has been dissolved; stir and strain the

mixture through a fine sieve, apply the solution with a soft

brush on the warm sheets.

Recipe 270. Lacquers or Varnishes for Papier-mache.

Suitable coating compounds are prepared as follows. Put in a

bottle or tin can, and stand in a warm place, the ingredients

mentioned in the recipes given below.

(1) 3 oz. of shellac

2 oz. of lampblack

\ pint of alcohol, or methylated spirit.

(2) 2 oz. of resin

3 oz. of carbon black

10 oz. of alcohol.

(3) 17 oz. of shellac

9 oz. of resin

8 oz. of dragon's blood

5 pints of turpentine.

(4) 16 oz. of shellac

5 oz. of sandarach resin

3 oz. of mastic resin

130 oz. of alcohol.

(5) 10 oz. of sandarach resin

3 oz. of mastic resin

2 oz. of venice turpentine

5 oz. of alcohol.

(6) 6 oz. of shellac

10 oz. of gamboge
1 oz. of gypsum
50 oz. of alcohol.

This last forms a good varnish but is expensive.
y.B. Many other suitable formulae for varnishes will be

found in the author's book,
" The Practical Polish and Varnish

Maker."
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Recipe 271. Celluloid Cements for Plaster Casts.

Process. Cut up some celluloid and put it into a wide

mouthed bottle or gluepot, pour on sufficient sulphuric ether

to cover the pieces of celluloid, cork up tightly and shake

the bottle well, and do so frequently until all the celluloid has

dissolved ;
then decant the clear liquid into another bottle, and

use the gummy portion that has settled at the bottom of the

first bottle as a cement. It will dry quickly, and is insoluble

in either hot or cold water.

Recipe 272. Waterproof Paper for Walls that are to be

varnished.

Process. Dissolve f Ib. of crystallised carbonate of soda and

J Ib. of borax in 5 gallons of water, separately dissolve 1 Ib. of

window glass resin in 8 oz. of benzine, and stir the fluid into the

soda alkali solution, boil until the resin has dissolved. For

use, 1 Ib. of the mixture is mixed with 3f gallons of water, and

then this solution mixed with 4 gallons of water, to which has

been added 2 Ib. of glue dissolved in it by heating, then the

whole mixture is boiled for i hour and strained for use.

Recipe 273. Waterproof Composition for Paper Bags,

Envelopes, etc.

Process. Mix 4 Ib. of starch in sufficient cold water to make

a smooth thick batter, separately dissolve 2 Ib. of resin in a lye

composed of 25 oz. of potash dissolved in 5 pints of water, and

pour the starch batter into this while boiling, stir the starch

thoroughly until cooked, then pour on 25 oz. of boiled linseed oil

and heat the mixture until it is homogeneous, then coat one

side of book muslin with the composition, laying sheets of paper
on the coated side of the muslin, and pass the two between

rollers to cause adherence between the muslin and paper, and at

the same time remove all superfluous agglutinant. Dry the

paper at 106 F., when the paper is ready to be made into

bags, envelopes, etc., which are untearable.
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Recipe 274. Waterproof Composition for Paper.

Process. Soak 100 oz. of lime in water, and dissolve 100 oz.

of soda in water, then boil up the soda solution and add sufficient

milk of lime (i.e., of the lime water) to make it caustic. Separately

melt 27 oz. of resin, and J oz. of gamboge together by heating,

and when melted, pour it into the soda lye until no more resin

is dissolved; then allow the mass of soda resinate that is formed,

to cool and congeal to a solid mass. For use, dissolve 1 oz. of

the compound in 10 oz. of water and steep the paper in it, and

then pass through a 10 per cent, solution of alum water, and

dry the paper.

Recipe 275. To prepare Rubber for printing on.

Process. Sprinkle the rubber with farina before vulcanizing

it, when it can be printed on with printing inks in the usual

way.

Recipe 276. Casein Composition for sizing Paper and other

Materials.

Process. Take the curd from milk (see Casein), and press it

through rollers revolving towards each other, so as to press out

all fluid, and then convert it into a coarse powder by quick

drying and pulverizing or triturating, then rub up the powder
with 1 part of tungstate of soda ; this compound, when mixed

with dyewood colours gives various tints. By steeping cotton

or linen in this compound, and then drying and passing through
a solution of logwood, a violet-coloured tint is produced; by

passing through acid, or solution of mineral salts, various colours

are obtained on the fibre.

Recipe 277. A "
pegamoising

"
Composition.

Process. Take casein that does not contain much buttermilk,

and curdle it by the addition of a little hydrochloric acid, and

then wash the curd rapidly with water until all acid reactions

cease (this is ascertained by dipping slips of blue "litmus"

paper in the wash-water ; when the colour of the paper remains
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unchanged it indicates that all acid has been washed away).
Then press and dry the curd, and mix it with sodium tungstate
in a boiling oven or water bath until the casein is dissolved,

when a few drops of oil of cloves should be added as a preserva-

tive. This compound is soluble in water in all proportions, but

when once dry becomes practically waterproof, and can be used

for coating (i.e.,
"
pegamoising ") wall-papers and other material

to render them waterproof and glossy ; a little glycerine, added

to the compound, renders it flexible.

Recipe 278. Composition for preparing Carbon Paper.

Process. Melt 10 oz. of lard and 1 oz. of wax, and mix with

a sufficient quantity of carbon black to saturate unglazed paper
with the fluid while hot, and press between rollers to remove

excess of the compo.

Recipe 279. Compound for preparing Copying, or Manifold

Paper.

Process. Mix 40 parts of Berlin blue with 80 parts of oJive

oil, to which 1 part of glycerine has been added. Mix these

ingredients together, and then leave the compound exposed to a

temperature of 40 to 50 C. for a week, then grind the mass as

fine as possible in a paint mill
; separately melt J part of yellow

wax with 7J parts of ligroine, and mix with the 8 parts of the

above blue mixture, mixing slowly at a temperature of 30 to 40 F.

so as to give a mass of the consistence of honey. Apply it to

the paper with a brush, and afterwards spread it evenly over the

paper by means of a badger's-hair brush until the surface is

slightly polished, then dry the sheets of paper on a table heated

by steam a few minutes suffices for the operation when the

sheets of paper are ready to be packed for sale.

The above gives a black copying paper, but for all black paper
aniline black alone should be used.

Recipe 280. Agghitinant to prepare Draughtsmen's Paper.

Dissolve 1 oz. of gum dragon in 10 oz. of water, and strain

the thick mucilage through muslin, sponge over the paper with
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the gum dragon mucilage as evenly as possible ; when dry, oil

or water colours can he used on it for colouring plans, etc.

Recipe 281. Emery Cloth.

Paper is taken and coated on the one side with a thin solution

of glue, and before the glue congeals, emery powder of various

grades is sifted on it, and the paper then hung up to dry, cut

into sheets, and packed ready for sale, after being stamped
with the name of the maker. Unless the emery powder is

very uniformly sifted on, the coating on the paper may not give

uniform results as regards its abrading properties, and to secure

uniformity mix 30 to 50 per cent, of emery powder with the

paper pulp that is used in making cardboard ; then pour out

the pulped mass into cakes of 1 to 10 inches thick, and then

press these cakes. A block of this composition will adapt

itself to the form of article to be abraded, and will be serviceable

until completely worn out.

Recipe 282. Composition for non-poisonous Fly Papers.

Digest for 12 hours 8 oz. of quassia chips in 1 quart of water,

then strain and boil down to 1 pint ; separately boil the chips
with 1 pint more of water, and evaporate until only \ pint

remains, then mix the two infusions, and dissolve in the fluid

4 oz. of sugar ; steep bibulous paper in this fluid, and dry it.

Recipe 283.
"
Catch-'em-alive-O !

"
Fly Papers.

Process. Steep the sheet in a mixture of linseed oil and

turpentine (equal parts), then dry, and afterwards coat one side

with a solution of resin dissolved in oil of turpentine, or 1 Ib.

of resin and 10 oz. of linseed oil melted together, and spread on

paper ; lard, or colza oil (lamp oil) may be used instead of

linseed oil, or the addition of honey to the mixture may be

made to prevent it drying too quick.

Recipe 284. Glass Paper for Cabinet Makers.

Process. This paper is made in a way similar to emery
cloth, thus : stout paper is coated on one side with a glue
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solution, on which is dusted, in half-a-dozen degrees of fineness,

powdered glass-dust, obtained by pulverizing bottles and

elutriating the powder, which is sifted through wire sieves made

of wire cloth in cylindrical form like the
'

bolts
'

of flour mills.

The cloth has from 16 to 90 wires to the inch.

Recipe 285. Iridiscent Coating for Paper.

Ingredients and Preparation. Boil together

6f oz. of gall-nuts, powdered

4J oz. of sulphate of iron

f oz. of sulphate of indigo

18 grains of gum arabic

Strain the mixture through a cloth, and brush it over the

paper, then expose it to the fumes of liquid ammonia.

Recipe 286. Composition for preparing Lithographic Paper.

Process. (1) First give the paper a coating of sheep's-foot

jelly (sheep's feet boiled in water until the fluid jellifies on

cooling), then allow it to dry, afterwards give a coating of cold

white starch paste, and upon this a coating of gamboge.

(2) Make a starch paste in the usual way, separately dissolve

gum arabic and alum in sufficient water, and mix these

ingredients into a stiif paste, in the proportion of 6 parts of

starch paste, 2 parts of gum arabic, and 1 part of alum
;

coat strong, unglazed paper with this compound, applying the

mixture hot with a flat, smooth brush. The paper is then

suitable for being written on with lithographic ink. The paper
is best dried by passing it through warm rollers.

Recipe 287. Composition for preparing Luminous Paper.

Process. Dry thoroughly, and mix by grinding 3 oz. of

bi-chromate of potash, 37 oz. of calcium sulphate (gypsum),
3 oz. of gelatine ;

mix 1 part of the powder with 1 \ parts of

boiling water to a thick paste, and give one or two coats to the

paper to be made luminous. The longer the coated surface has

been exposed to the light, especially sunlight, the longer will

the paper remain luminous when taken to a dark room.



FOE USE IN PAPEK, PRINTING, ETC., TRADES. 113

Recipe 288. Preservative Paper for wrapping up Meat and

Foodstuffs.

Process. Melt 12 oz. of stearic acid at a moderate heat, then

put in 5 oz. of carbolic acid, and 12j oz. of paraffin wax, incor-

porate by heating and stirring, then allow to cool, but continue

the stirring until the mixture is solid. The paper to be con-

verted into a preservative paper is piled in sheets, the top sheet

warmed by passing a hot flat-iron over it, then a coating of the

above compound is rubbed over the hot paper until the compo-
sition is melted and saturates the paper, then the sheet is

removed and put to dry.

Recipe 289. Composition for preparing Transfer Papers.

Process. (1) Rub into thin white paper a mixture of 6 parts
of lard and 1 part of beeswax, melted together by heat, with

sufficient fine carbon black to give it a good colour. Apply
the composition warm, and not too much of it, to the paper.

(2) This is made under exactly the same conditions
;

the

compo consisting of 2 oz. of tallow, 1J oz. of powdered graphite

(plumbago or
"
blacklead "), 5 fluid oz. of linseed oil, and sufficient

lampblack to produce a creamy consistence.

(3) Composition for preparing Lithographic Transfer Paper.

Process. Dissolve \ oz. of gum dragon in cold water to form

a thick mucilage, then strain it through blotting paper (the gum
will take several days to soak through), and add 1 oz. of glue

and 1 oz. of gamboge ; then take 4 oz. of French chalk, \ oz.

of plaster of Paris, 1 oz. of starch, reduce all these to fine

powder, and sift through a fine sieve ; then grind up the

mixture with the gum fluid and gamboge combined, adding
sufficient water to give it the consistency of oil, and apply with

a brush to the thin sized paper.

Recipe 290. Composition for rendering Paper transparent.

Process. Put 2 oz. of lead turnings into 1 pint of linseed oil,

together with 10 oz. of oxide of zinc and 1 oz. of Venice tur-

pentine, and boil the whole slowly for about 8 hours, then allow

A. i
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to cool, stir well and put in the following : 10 oz. of white copal

resin, 2J oz. of sandarach resin, and heat until dissolved ; then

saturate the paper with this compound, remove the surplus
varnish by brushing, and then dry the sheet of paper by passing

it through hot rollers.

Recipe 291. Composition for rendering Drawing Paper

transparent.

Process. Dissolve pure castor oil in two or three times its

weight of absolute alcohol, mix well and sponge the paper with

the fluid
;
as the alcohol evaporates it will leave the "

fixed
"

oil

in the pores, which will render the paper so transparent, that it

can be used for tracings with either lead pencil or Indian ink.

After the tracings are done, the castor oil can be extracted from

the paper by soaking it in absolute alcohol, drying off, and

repeating the application, until the oil is exhausted (extracted),

when the paper will resume its original opaqueness. The ink

should be water and moisture proof.

CASEIN AS AN AGGLUTINANT AND SIZING MATERIAL FOE PAPER.

Practically speaking, the employment of casein in paper

making is only in its infancy, as the full capabilities of this

substance are not yet developed. Owing to the permanent
nature of casein it should be a much more suitable article than

resin, glue, and other sizing bodies now so frequently used
;

particularly so is this the case, because casein is a substance

that is not decomposed by alkalies, as glue is
; it, in fact, is a

body which depends on alkalies for its solution, so that it is very
well suited for mixing with paper pulp for the production of

different kinds of papers. As a material for making coating

compounds for "art" papers, the writer has made many experi-

ments with good results, as many of the solutions of casein that

can be made with various solvents give coating compositions
that are adherent, flexible, take a polished and smooth, and, if

desired, a tinted surface, while the ink impression is very good.
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A few such solutions are given in the section on " Casein : its

Physical and Chemical Properties." There is also a useful book

on "
Casein," published by Messrs. Scott, Greenwood & Co., which

is a translation from a German work on the subject ; that book

contains much of useful data concerning the capabilities of casein

in the paper industries. It is not within the scope of this book

to treat of casein in detail
;

all that can be done is to give the

processes by which casein can be made into solutions suited for

the paper maker.



CHAPTER, IV.

AGGLUTINATIVE COMPOUNDS USED IN THE TEXTILE AND LEATHER

INDUSTRIES.

THE "
dressings,"

"
sizings," and other agglutinants used for

the finishing of textile materials are usually composed of resin,

glue, size, and glycerine compounds, while in the leather trades

they consist of flour pastes, glue sizings, shellac solutions and

various other compounds. The formulae given in this chapter
will be found to he such as will serve as a guide for the production

of any special kind of cement or agglutinant.

As the cements, etc., are so very diverse in their natures, it

would be impracticable to classify them.

Recipe 292. Wax for waxing Threads to be woven.

Melt 2 oz. of beeswax, add J oz. of powdered
"
soapstone,"

and then stir in 2 oz. of graphite.

Recipe 293. Waterproofing Compound for Fish Lines.

Mix, by melting together, beeswax and shoemakers' wax, a

greater quantity of the latter in cold weather, the reverse in hot

weather.

Recipe 294. Shoemakers' Wax.

Process. This wax is made by melting together the best

Swedish pitch and tallow in a vessel placed over a slow fire
; the

quantity of tallow is best determined by experiment. Koll the

mass into balls, and keep them plastic by steeping in water. The

right kind of pitch is of a brown colour when broken. For further

formulae for these waxes, see the Author's book,
" The Leather

Worker's Manual."
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Recipe 295. Curriers' Paste for the Flesh Side of "Waxed"
Calf and "Split" Leathers.

Ingredients and Preparation. Make a batter with 3 quarts of

flour and 1 gallon of cold water ; cut up 2^ Ib. of mutton tallow,

3 oz. of beeswax and 3 oz. of resin powdered, and stir all these

ingredients into the flour batter, separately soak 1 Ib. of glue

in 3 gallons of cold water, and then melt the glue in the water

by heating in a gluepot, then pour the boiling hot glue solution

into the flour mixture, or else pour the water into the boiling

glue fluid and let the mixture boil for a quarter of an hour, then

put in 6 oz. of Castile soap cut up in shreds, stirring them in

while the mixture is at the boil. When the whole is of a

homogeneous nature, it is ready for use. It is applied cold to

the flesh side of the leather with a sponge, and the pasted sur-

face is finished by an application of a compound consisting of

1 part of the above paste mixed with 3 parts of gum dragon

mucilage to the consistence of thick cream.

Recipe 296. Flour Paste for
"
Upper" Leather.

Ingredients and Preparation. Make \ gallon of flour into a

thick batter with sufficient cold water, then heat it until it boils,

and while boiling hot put in 1 Ib. of hard brown soap cut up in

shreds, j- Ib. of mutton tallow, and J oz. of beeswax cut up small ;

continue the heating of the mixture at the boil until the ingre-

dients have dissolved. The paste is then ready for use and should

be spread on the leather with a brush, and when dry smoothed

down with a "
slicker," or under a rolling or glazing machine.

Recipe 297. Size Paste for Curriers' Use.

Ingredients and Preparation. Soak 1 Ib. of good glue or

gelatine in cold water until it will not absorb any more water

without breaking, then draw off unabsorbed water, and melt the

softened glue in a gluepot, at the boiling temperature, and while

boiling hot stir in 1 oz. of mutton tallow ;
then dilute with suffi-

cient hot water to make the compound of a suitable consistence

for use. This paste is usually laid on the leather with a sponge.
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Recipe 298. A Flour Paste for
"
Split

"
Leather.

This is made with similar materials and in the same manner

as the last, but only ^ Ib. of common tallow should be used and

1 Ib. of mutton tallow ; the compound being of a jelly-like

consistence when cold.

Recipe 299. Curriers' Size.

Ingredients and Preparation. Put 1| gallons of glue size

into a gluepot or steam-jacketed kettle, and raise to the boil,

then put in 1 pints of soft soap, or 3 pints of
"

stuffing
"

grease,

and mix well.

Recipe 300. Scar Paste for Leather Dressers.

This is used for covering up scratches, warble marks, etc., in

the "
grain

"
side of leather to be blackened or what is technically

called "smutted."

Ingredients and Preparation. Soak 5 oz. of gelatine in 1 quart

of cold water, and then dissolve it by heating ; separately dissolve

4 oz. of logwood extract (solid), J oz. of bi-chromate of potash,

^ oz. carbonate of potash, and 1 drachm of sulphate of potash

in 2 quarts of cold water, and stir this into the gelatine solution

and raise to the boil.

Recipe 301. Shoemakers' Paste.

For pasting the canvas linings to the uppers or stiffeners.

(1) Dissolve 1 oz. of alum in 1 gallon of tepid water, then add

sufficient rye or wheat flour to the solution to make a batter of

the consistence of cream, being careful to break up all lumps

of flour ; put this batter into a vessel over a water bath or in a

steam-jacketed vessel, and allow it to boil, then sprinkle into it

1 oz. of yellow rosin, finely powdered, and stir the mixture until it

becomes a stiff paste ;
when cool put into stone jars and cover

over with a lid to prevent the air drying the surface.

(2) Soak 2 oz. of good glue in 5J pints of cold water for 12

hours, then put the softened glue (and any unabsorbed water)
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into a gluepot and heat it until the glue has melted, then add

3 to 4 gallons of hot or cold water (the better the quality of glue

the more water it will absorb) ; separately make a smooth batter

by rubbing up 15 Ib. of starch in one gallon of cold water, boil

up the glue and while boiling hot slowly pour in the starch

batter, stirring all the time, then mix in sufficient carbolic acid

to prevent the mass souring or turning mouldy (i.e. ferment-

ing) ;
1 to 2 oz. of either of these antiseptic bodies will be

sufficient.

Recipe 302. Paste for Sole Leather.

Mix sufficient rye flour with 1 gallon of cold water to make a

smooth batter of a creamy consistence, or boil the batter in a

steam-jacketed vessel, and then add 1 gallon of gum dragon

mucilage : separately mix 8 oz. of American isinglass, 1 quart

of boiling water, and stir it until it has dissolved, and allow the

mixture to cool
; then mix in 2 oz. of oxalic acid and 2 oz. of

gamboge in powder, \\ Ib. of pipeclay powdered with sufficient

water to make a thick cream, and mix this compound with the

flour paste ; stir well and let it rest for a few days before using.

This compound is used for coating the soles of boots to give

them a smooth finished appearance, a polish being effected by

slicking the soles.

Recipe 303. Glue Cement for affixing Fabrics to Metal (such

as Plush, Velvet, Cloth, etc.).

Process. Cleanse the metal of all grease with some soda,

water and soap, dry with a cloth, then cement the metal with

the juice of onions, and press on the surface some fairly strong,

clean white paper, smoothing it out so that there are no wrinkles.

When the paper has dried it will adhere firmly, and stand being

coated with ordinary hot glue. The plush, or other fabric,

must be pressed fairly into the glue before it sets.

Recipe 304. Glue Cement for Leather Articles.

Ingredients and Preparation. Mix 8 ox. of rye whisky with

8 oz. of water, and mix this with 2 oz. of starch and make into
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a batter; separately soak f oz. of glue in 1 oz. of water until

soft, then melt the glue and add to it 1 fluid oz. of oil of turpen-
tine

;
stir well, and while the solution is near boiling heat, pour in

the starch batter, and stir thoroughly until the whole is mixed.

Recipe 305. A useful Cement for fixing Leather to Metal.

Process. Soak glue in its own weight of cold water for

24 hours, and then dissolve it by heat in the usual way ;

meanwhile, digest for 6 hours 1 oz. of crushed gall-nuts in

8 oz. of boiling water and stir, and, to cement the leather to

the rough metal surface (it should have been roughened with a

file), dab the leather with a sponge dipped in the gall solution,

apply the glue to the metal surface, lay on the leather, and

press it until the cement is dry.

Recipe 306. Glue for fixing Leather to any Surface.

Process. Mix 5 fluid oz. of malt vinegar with 1 pint of hot

glue solution, and then dissolve in it J oz. of isinglass, and heat

and stir until well mixed.

Recipe 307. Glue Size for bronzing Cloth.

Process. Mix a little honey with a thick solution of glue,

and when well mixed, reduce to a suitable consistence with a

thinner glue solution. Apply this size to the fabric where

required, and then dust on the "bronzing powder" or lay on

gold-leaf.

Recipe 308. Composition for imparting to Textiles a

Leather-like Surface.

Ingredients and Preparation. (1) Soak 1 Ib. of gelatine in cold

water for 5 hours, then draw off the surplus water and melt the

softened gelatine in a gluepot, add 5 oz. of glycerine and

any suitable aniline dye, or colouring matter, and enough
Para rubber (shredded small) to give elasticity, and suffi-

cient boiled oil to render the whole sufficiently flexible ; then

spread the composition on linen, while hot, and put through an
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embossing machine. To print the pattern desired, next treat

the surface with a solution of alum, or sulphate of zinc, sulphate

of copper, or sulphate of iron. These salts render the composition

insoluble in water ; a finish may be given by varnishing or

bronzing.

(2) Boil linseed oil with quicklime and borax; this forms

a liquid which, on cooling, becomes a thick paste. It is then

mixed with cork and more quicklime.

Recipe 309. Composition for preparing Artists' Canvas.

Process. Mix together by sifting 1 part of dry white lead,

3 parts of dry whiting, and a small portion of litharge, 6 parts

of sulphate of zinc for driers, and a small quantity of colouring

matter to give a suitable tint, then mix the whole into a paste

with equal parts of raw and boiled linseed oil. The compound
thus prepared is spread on the canvas as follows : The canvas is

stretched on frame and sized with weak glue size to which a

small quantity of sulphate of zinc has been added. When this

size is dry, it is
"
stippled

"
all over with some drier and raw

linseed oil, as thin as possible, not saturated ; when nearly dry,

the white lead and whiting composition is mixed very smooth by

passing it through a cone paint mill, and spread on the canvas

with a large palette knife, and " hatched
"

over with a large

"sash" tool, drawing it across one way and then another at

right angles until the face presents a scratched appearance;
then it is left to dry, and afterwards made more or less smooth

by sandpapering.

Owing to the chemical changes which white lead sets up in

many paints, it would be better to dispense with the white lead

(which is a carbonate of lead mixed with hydrate of lead), and

use sulphate of lead instead, or else 3 parts of oxysulphide of

zinc and one part of oxide of zinc, the other ingredients being
those mentioned above.

Recipe 310. Black Composition for Carriage Aprons.

Ingredients and Preparation. Soften 2 Ib. of glue in water,

then melt it in a gluepot, separately cut up and melt 4 Ib. of
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white soap in as little water as possible and stir it into the

glue solution, and then add 1 Ib. of yellow wax and 1 Ib. of

neat's foot oil. When all these have been mixed, add sufficient

lampblack to colour the compound.

Recipe 311. Composition for Peaks of Motor Caps.

Process. Mix in a suitable vessel 4 Ib. of wax, 2 Ib. of

catechu, 1 Ib. of resin, and 2 oz. of boneblack. Stir and heat

until well mixed, and apply the warm mixture to cloth or other

suitable material by means of a brush. Let it dry thoroughly
and repeat the coating several times, allowing each coating

to become entirely dry before applying the next
;
then lacquer

the composition with any lacquer suitable for leather.

Eecipe 312. Compo for coating Canvas for Photograph

Backgrounds.

Process. Tack some closely woven packing canvas on a

suitable framework, and give it 2 or 3 coats of the following

composition : Soak J Ib. of common gelatine, or glue, in 1 gallon

cold water, and then melt the glue in the water by heating it,

stir in 2 oz. of treacle and 4 oz. of powdered whiting ;
after

drying, smooth off with sandpaper, next give a coating of

ordinary white lead in oil, and then thin with turpentine ;
then

add a little lampblack rubbed up in a little turpentine, to tone

down the glaring white colour, or this may be dabbed on with

a woollen cloth
; finally give a coat of

"
flatting

"
paint to produce

a " matt
"

or dull appearance.

Eecipe 313. Wax for Shoemakers' Use.

Process. Melt 4 Ib. of resin in a boiler over a moderate fire,

and gradually add 4 Ib. of prepared heavy resin oil and 4 Ib.

of purified coal-tar oil, free from creosote, and continue the

heating of the mixture until a sample when taken out can be

kneaded and drawn between the fingers. Then let the mixture

cool, and while in a liquid state add a mixture consisting of 2 Ib.

of chrome yellow and 2 Ib. of powdered chalk which has been
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mixed by sifting ;
mix the whole thoroughly, and when cool

enough to be plastic, cut up into suitable sized pieces or press

in moulds for sale.

Recipe 314. Composition for Surgical Purposes.

Soak stiff pasteboard in water and soften it by heating; if

very stiff it may be softened by steeping it in an alkaline solu-

tion, and drying; then saturate the softened board with a

solution of shellac, resin and turpentine, and if necessary give

a final coat of gutta-percha cement.

Recipe 315. Waterproof and fireproof Dressings for Textiles.

(1) Fireproof and suitable for textiles.

In 5 pints of boiling water dissolve 8 oz. of ammonia sulphate,

2j oz. of carbonate of ammonia, and 3 oz. of boracic acid, and

then add 2 oz. of starch which has been rubbed up in cold

water. Instead of the starch \ oz. of dextrine may be used.

For use the compound is heated to 85 F. and the fabric steeped

in it until saturated ; then the material is wrung out and dried

sufficiently for use.

(2) (a) For theatrical scenery, wood, etc.

In 5 parts of water dissolve 15 oz. of chloride of ammonia, 5 oz.

of boracic acid, Ij oz. of gelatine and 50 oz. of glue, and

sufficient powdered talc to give the mass the consistency of

paste ; heat the compound to 120 to 140 F., apply it to the

back of the canvas with a brush, or it may be applied to the

sides of the textile before the scene is painted on.

(b) In 5 parts of water dissolve 3 oz. of boracic acid, 1 oz. of

salammoniac, \ oz. of chloride of ammonia, 5 oz. feldspar, 1 oz.

of gelatine and 50 oz. of starch paste. Apply with a brush.

Recipe 316. Casein Liquid to preserve the Colour of Aniline

Dyed Leather.

Mix 2 fluid oz. of liquid ammonia with 70 oz. of water heated

to 166 F., then add 1J drachms of casein, and boil the

liquid until the casein has dissolved
;
allow to cool and decant
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the fluid clear of any sediment, and apply the clear fluid with

a sponge or brush to the dyed leather.

Recipe 317. Egg Mucilage to render the Surface of Dyed
Leather Flexible.

Mix 3 oz. of egg yolk with 1 fluid oz. of glycerine, and rub

the skin with this mixture ;
let it half dry, and then rub well

with a piece of clean woollen rag.

Recipe 318. Waterproofing Compounds for Textiles and Woven

Fabrics, Paper, etc.

(1) For general purposes.

Dissolve 1 Ib. of pure gutta percha in 10 Ib. of oil of tur-

pentine or benzole, filter the solution and therein mix with

10 Ib. of linseed oil varnish, and apply with a brush.

(2) This is useful for cardboard, etc.

Dissolve 1 part of white wax shavings in 10 to 100 times its

weight of collodion, according to the consistency required.

(3) For coarse textiles, such as canvas.

Reduce to fine powder 2 oz. of white bole and 15 oz. of silver-

litharge, mix this with 50 parts of calcined lampblack, and

make the mixture into a paste with sufficient linseed oil varnish.

(4) This is useful for sacking, sail-cloth, etc.

Dissolve 1 Ib. of resin in 20 oz. of coal tar oil and filter the

solution ; steep the textile in this for 5 days, and then rub it up
with litharge or lime. Then dissolve 1 Ib. of resin in 4 Ib. of

coal tar oil, dip the textile in the mixture several times, and rub

it over again with litharge or lime.

(5) This is suited for fine fabrics.

Dissolve 1 Ib. of glue and 1 Ib. of neutral lime in 20 Ib. of

boiling water, and then add gradually 1| drachms of alum. Then
boil the solution for 15 minutes, let the resulting milky fluid

cool off to 120 F., and immerse the tissues until they are

thoroughly penetrated, then hang them up to dry without

wringing them
; when dry, the tissue should be washed, dried

and mangled.
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Recipe 319. Elastic waterproof Composition for Rubber Goods.

Dissolve 4 oz. of gutta percha in 17 fluid oz. of ether, and mix

this solution with 15 oz. of castor oil and 1 oz. of any organic

colouring substance. The quantity of oil used determines the

flexibility of the coating. The compound is applied to the

goods in the same way as
" rubber solution."

Recipe 320. Collodion Varnish as a waterproofing Solvent.

Mix together 63 oz. of ether and 10 oz. of alcohol, and dis-

solve in the mixture 25 oz. of gun-cotton ; then add 2 oz. of

castor oil and apply several layers to the fabric. This compound
can also be mixed with linseed oil varnish or with oil of

turpentine varnish.

Recipe 321. Waterproof Composition for imitation Leather, etc.

The textile used is that called
"
moleskin," both sides of

which are coated with a compound prepared by mixing 3 parts

of burnt umber and 6 parts of lampblack with 100 parts of

drying-oil, and liquefying the mixture with oil of turpentine.
When dry, the cloth is passed between rollers ; several layers

of the above compound are applied, and when the last is

dry, the cloth is coated with a varnish composed of the same

ingredients, but with a larger amount of oil of turpentine.

When the varnish is dry, the surface is polished with pumice
stone, and finally coated with a finishing varnish made of 100

parts of linseed oil which has been heated with 3 parts of litharge,

3 parts of umber, 3 parts of Berlin blue, and 2 parts of caout-

chouc. The cloth is finally dried for 48 to 60 hours at a

temperature of 120 F.

Recipe 322. Waterproofing Composition for Textiles, Leather,

Paper, etc.

Melt 4 Ib. of Burgundy pitch in an iron boiler, and then add

100 Ib. of good quality white or yellow wax, and 61b. of English
varnish. The wax and varnish are melted separately along
with 5 Ib. of anhydrous sulphate of iron and 2 oz. of essence of
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thyme ;
then both compounds are mixed together, and kept at a

moderate heat until the compound is liquid and homogeneous.
The materials to be waterproofed are immersed in the mixture,

and then all excess of the compound removed by passing the

material through heated rollers. In rendering leather water-

proof the composition is applied to the flesh side (inner or

under side) with a brush, until the leather has a firm and hard

surface.

Recipe 323. Waterproofing Composition for Woollen Goods.

In one vessel boil 25 parts of Castile soap and 2,400 parts of

water
;
in a second vessel, dissolve 33 parts of alum in a similar

quantity of water ; heat both solutions to about 185 F, and

then pass the fabric through the soap bath and next through
the alum bath, repeating the operation several times, and dry

in the air. The alum solution decomposes the soap solution

and forms alumina sebate, which is insoluble in water; as

the sebate forms in the fibre of the fabric, the latter will be

rendered repellent to water. The process can also be applied

to canvas and other materials.

Recipe 324. Rubber waterproofing Compound for various

Materials.

(1) Mix together 30 oz. of alumina with 10 of a concentrated

solution of Para rubber in oil of turpentine, and apply this on one

side of the fabric to be waterproofed, giving several applications,

each successive coat being thinner than the previous one. If

the compound penetrates to the under side of the textile, clean

it with alcohol.

Recipe 325. Waterproof Composition for Cotton and Linen Goods.

Dissolve 7 oz. of stearic acid in 6J pints of spirits of wine,

pour the solution upon 13J Ib. of powdered alum, and submit

the mixture to a temperature of 98 F. For use, dissolve

1 part of the compound in 100 parts of water, and steep the

fabric in the fluid, then dry ; for silk fabrics, 200 parts of water

should be used to 1 pint of the powder.
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Recipe 326. Waterproof Compound for Boot and Shoe Leathers.

Dissolve 1 Ib. of carbonate of soda in 5 pints of water, and

then dissolve 50 parts of resin in the lye ; separately soak 25 oz. of

glue in water for 5 hours
;

then draw off unabsorbed water,

and melt the glue by heating in a gluepot, add 15 oz. of

isinglass, and when that has dissolved stir in 15 oz. of linseed

oil. In a third vessel melt 125 oz. of gutta percha, and add

1 gallon of tar oil and 50 fluid oz. of oil of turpentine; then

mix the resin solution with the oil compound, and next mix in

the gutta percha solution
; heat, and stir until all the ingredients

are well incorporated.

Recipe 327. Waterproofing Compound for Textiles and Fabrics.

Mix 20 oz. of alum with 4 oz. of crushed flax seed (i.e., lin-

seed meal), and pour on the mixture 14 oz. of alcohol, stir well,

and then set aside to settle
; then pour off the fluid from the

sediment, and form this thick mass into blocks for use; 1

part of the block is dissolved in twice its weight of water, and
the fabric steeped therein and dried. ,

Recipe 328. Waterproofing Compound for Silks.

Dissolve 1 Ib. of purified potash in 10 Ib. of water, separately

put 20 Ib. of shellac, 20 Ib. of white glue (after being soaked in

water to soften), and 20 Ib. of ordinary soap, cut up in small

pieces, in a boiler, and when these ingredients begin to liquefy

pour in the potash lye ; then, when all are incorporated, add a

little more soap, dissolved in water, and apply the compound
with a brush to the "

wrong
"

side of the silk.

Recipe 329. Waterproofing Compound for Sailcloth.

First " shrink
"
the cloth by steeping it in water and drying

it, then coat it with the following compound : boil 72 parts of

linseed oil for 2 or 3 hours, with 6 parts of sulphate of zinc,
allow to cool, and then mix with 60 parts of oil of turpen-
tine, in which a sufficient quantity of lampblack has been

ground, to give a colour to the mixture. After coating the
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sailcloth with this compound dry it in the sun, and in 8 or 10

days give a second application.

Eecipe 330. Eubber Compound for general waterproofing

purposes.

Put into a glazed vessel, over a water-hath, 50 oz. of pure
rubher cut up fine, 2 oz. of Venice turpentine, and 66J oz. of

paraffin oil ;
let these ingredients slowly incorporate at a tem-

perature of 98i F. for 12 hours; then add 66J oz. of oil

of turpentine, mix thoroughly by stirring, and leave the mixture

at rest in a warm temperature for 10 days ; then add 58 oz.

more of oil of turpentine and allow another 14 days' rest, the

product will then be ready for use by applying with a brush.

The fabric is then dried at 120 F.

Recipe 331. Waterproofing Compound for Linen,

Dissolve 1 oz. of neutral sulphate of alumina in 10 oz. of

water, and steep the linen in the solution, then stir it into a

compound made by dissolving 1 oz. of resin and 1 oz. of soda

in 10 oz. of water, and again steep the linen in this solution.

Next prepare a resinate of soda by dissolving 1 oz. of resin and

1 oz. of soda in 10 oz. of boiling water
; precipitate the resin by

adding 1 oz. of common salt, and collect the precipitate and

dissolve it by heating in 30 oz. of boiling water along with

1 oz. of curd soap ;
then dip the linen in the resinous soap

solution, and finally drain and dry it.

Eecipe 332. Rubber Cement for Felt Hats.

Dissolve f Ib. of carbonate of potash in 10 quarts of water in

a saucepan, place it over a fire and bring the water to the boiling

point ; then add 9 Ib. of shellac, and continue the boiling until

the shellac has dissolved. Allow this to become cold, and for

use dip the felt hats in the fluid and hang up to dry, but before

they are quite dry dip the hats in a weak solution of acetic acid

so as to neutralise the potash and cause the shellac to set
;
then

coat the shellac with a thin layer of liquid gutta percha.
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Recipe 333. Rubber or Gntta Percha Cement for Bootmakers.

Put into a saucepan the following ingredients and stand them

over a gentle fire (such as a gas stove), stirring occasionally

until they are dissolved :

4 Ib. of gutta percha, 1 Ib. of Para rubber, \ Ib. of black

pitch, J Ib. of "ruby" shellac, 8 oz. of olive or linseed oil.

For use, a little of the cement is melted by heat and made hot

for forming a waterproof cement for patches on rubber boots and

shoes.

Recipe 334. Gntta Percha Cement for Cloth.

Take a thin sheet of gutta percha and place it between the

layers of cloth to be cemented, and press with a hot iron.

This will soften and partly melt the gutta percha, and cause it

to attach itself to the cloth.

Recipe 335. Gntta Percha Cement for Leather Articles.

(1) Put 10 fluid oz. of bi-sulphide of carbon into a bottle, and

add sufficient gutta percha, cut up small, to make a tough, thickly-

flowing fluid when the solids have all dissolved. To use this

paste remove all grease from the surface of the leather (the

grease is best removed by sprinkling a little bi-carbonate of

soda, carbonate of ammonia, or borax on the surface to be

cleansed, laying a cloth over this, and then placing a hot iron

on the top and keeping it there for a short time, so as to cause

the alkali to kill the grease) ; then spread the above compound
(cement) on the surfaces to be joined, clap them together, and

keep under pressure until the cement is hard and firm.

(2) Dissolve sufficient gutta percha by slow digestion in

sufficient bi-sulphide of carbon to make the mixture of a con-

sistency of syrup, then the cement is ready for use. This

cement is spread on the leather so as to fill the pores, then

the joint is heated and the parts hammered until the cement

is cold.

(3) Heat together at a gentle heat in a suitable vessel 1 Ib. of

gutta percha cut up in chips, \ Ib. of India rubber, 2 oz. of

A. K
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black pitch, 1 oz. of shellac, and 2 oz. of linseed oil, until homo-

geneous ; allow to cool, and for use remelt by heating, and apply

hot to the leather to be joined.

(4) Melt together equal weights of gutta percha and resin,

and apply hot to the leather to be joined keeping under pressure

until cold.

Recipe 336. Cementing Compounds for Bandages for Fractured

Limbs.

(1) Mix ground rice and plaster of Paris to form a cement,

and apply this round the broken limb.

(2) Soak Bristol board in water until soft, shape this to suit

the limb, and then bind it round with lint steeped in stiff

boiled starch. Such a cementing material takes a long time

to dry off, and is generally dried by placing bags of hot salt

over the starched bandage, or else heated bricks alongside of

the limb.

(3) Steep pasteboard or Bristol board in water and soften it

by heating, and if very stiff steep it in an alkaline solution, and

dry it
;
then stiffen the band with a solution of shellac, resin and

turpentine, apply a thick coating, and, if necessary, further

coat with liquid gutta percha.

Recipe 337. Rubber Cement for India Rubber Goloshes,

Shoes, etc.

Dissolve 1 oz. of rubber in 20 fluid oz. of chloroform,

separately melt 1 oz. of rubber with \ oz. of resin
;
then add

\ oz. of Venice turpentine and 4 oz. of oil of turpentine ;
then

mix both solutions. For use, a piece of linen, canvas, or other

fabric is dipped in the cement and laid on the hole to be

mended, the surrounding edges of which should be smeared

with the cement. *

Recipe 338. Gutta Percha Composition for artificial Leather.

Mix by heating 6J Ib. of gutta percha, 2 Ib. of sulphur, 2 Ib.

of raw cotton, 21 oz. of zinc white, 3^ oz. of catechu, and
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8f oz. of antimony oxide, and " vulcanise
"

the mass by means

of a steam-heated vessel.

Recipe 339. Sizing Compositions for Fabrics, Textiles, etc.

(1) For cotton fabrics

Mix 5000 parts of flour with water, and heat the mixture,

then stir in 59 parts of tallow, and paraffin to the extent of

J to 2 per cent, of the mixture ; heat the whole and mix well

by stirring ;
a little carbonate of soda may be added to the

mixture.

(2) Thoroughly soak 60 oz. of glue in cold water, then melt

it in a gluepot, and add 40 oz. of dextrine, 50 oz. of sulphate of

calcium, 50 oz. of glycerine, J oz. of chloride of lime, 50 oz. of

starch, 50 oz. of spermaceti wax, 20 oz. of stearine, and 50 oz.

of starch syrup (glucose) and 1 oz. of caustic soda. Mix these

ingredients thoroughly. A good method of incorporating them

is to dissolve the softened glue in a portion of the glycerine by

heating, and with the remainder of the glycerine to make a

batter with 50 oz. of glucose ; heat it to boiling along with the

soda caustic, dissolve the stearin and spermaceti in the hot

starch paste, then pour on the melted glue, and add the lime

chloride and calcium salt ; as a preservative, J oz. of carbolic

acid may be added.

Recipe 340. Glucose Sizing for Cotton Print.

(1) Ingredients. 137 oz. of water

5 oz. of wheat flour

15 oz. of potato starch

\ oz. of corn-nut oil.

The flour and water is applied to the fabric by covered rollers,

then it is dried over drums, and strongly but uniformly

moistened, the fabric being wound up tight at the same time ;

it remains on the rollers for 10 to 12 hours, when it is unwound,

folded, and pressed.

(2) Mix j oz. of powdered gum dragon (tragacanth), with

spirits of wine, and work it into a homogeneous compound; then

K 2
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digest this in 480 parts of water over a moderate tire, without

allowing it to boil, until a liquid slimy compound is formed,

which should be strained through a sieve
;

next boil 180 oz.

of potato starch with 50 parts of water, and add to the boiling

mixture 7J oz. of alum, previously dissolved in hot water
;
then

add the gum dragon, slowly stirring it, but it must not be boiled

with the starch.

Recipe 341. Glaze Dressing for white Cotton Fabrics.

Mix together 100 to 200 oz. of potato starch, and 50 to 60 oz.

of wheat flour, with 1,700 oz. of weak logwood decoction ; heat

this till boiling, and then add 10 oz. of palm oil, 5 oz. of

yellow wax, and 5 oz. of tallow to the compound, then 3 to 4

drachms of bi-chromate of potash in powder, and finally add

45 oz. of resin solution, and 22j oz. of potato starch paste (i.e.,

potato starch boiled in water). The resin solution is prepared

by dissolving resin in a solution of carbonate of soda. Mix the

whole together and use hot.

Recipe 342. Artificial Gum as a Sizing for Fabrics.

Mix together 20 parts of white starch, 100 parts of potato

starch, 20 parts of sago, and 8 parts of crushed malt, with cold

water equal to six times the weight of the mixture, and heat the

compound to 80 F. over a waterbath until a gummy compound
is formed (one hour will generally be sufficient); test the com-

pound from time to time with iodine, when a blue colour indicates

that the compound is not completely formed, because the starch

has not become transformed into gum so long as any blue

colour is produced. When the compound shows a reddish violet

colour, reduce the temperature of the gum mixture to 212 F.

by shutting off the steam, a steam-jacketed vessel being used

to cook the starch
;
allow the solution to stand for 1 hour, then

filter through woollen cloths and concentrate the liquid by putting
it into a vessel heated by steam pipes to expel the moisture.

The compound may be dried until it can be pulverised and

kept for use in that condition.
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Recipe 343. Sizing Dressings for Fabrics.

(1) Dissolve by heating 100 parts of gelatine in 20 parts of

glycerine and 70 parts of dextrine, then add 21 parts of sulphate

of zinc.

(2) Dissolve 10 parts of grape-sugar (glucose) in water q. s.,

15 parts of sulphate of magnesia, and 1 parts of nitrate of

potash ;
add 5 parts of glycerine, and dilute with water to

register 6 Be.

(3) Dissolve 100 parts of chloride of magnesia in sufficient

water to dissolve 100 parts of starch, filter the solution, add

1 part of hydrochloric acid, then hoil it, and pour it on the

starch made into a batter with a little cold water, and bring

the mixture to the boiling point ;
then allow it to cool to 195 F.,

and keep it at that temperature for 1 hour, when it is neutra-

lized by adding sufficient clarified lime-water, and again boiling

the mixture and pouring it out into vessels to congeal, if not

required for use at once.

(4) Dissolve 10 oz. of carbonate of soda in 1,000 oz. of

glycerine of 2 Be, and then soften 10 oz. of gelatine in the

fluid by soaking the gelatine and boiling it
;
then put in the

solution one-tenth of an ounce of alum and a small quantity of

borax. To impart a pleasant aroma to the size, dissolve 1 oz. of

oil of peppermint, 10 oz. of oil of lavender, and 2 oz. of camphor,
in 1 quart of rectified spirits of wine, and add 1 fluid oz. of this

perfume to the above sizing compound.

(5) Mix a solution of dextrine with 36 to 40 per cent, of

sulphate of magnesia.

The following formulae are suitable dressings for white fabrics :

(6) Dissolve 6 oz. of gelatine in 1 pint of water mixed with

2 oz. of glycerine.

(7) Mix 2 parts of starch with 3 parts of glycerine.

(8) Mix 3 oz. of kaolin (china clay) with 5 oz. of calcium

sulphate (gypsum), and make into a paste with 2 oz. of

glycerine.
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(9) Mix 8 oz. of kaolin, 7 oz. of dextrine and 4 oz. of

glycerine to form a paste which is suited for sizing purposes.

(10) In 30 parts of water dissolve 5 parts of dextrine, and 1 part

of sulphate of alumina, and add 12 parts of glycerine, dissolve

5 parts of dry glue in 50 parts of glycerine of 20 Be, and add

with a solution of 5 parts of soda. A small percentage of

carbolic acid prevents decomposition of the size.

Recipe 344. Size for woollen Goods.

Mix 1 part of liquid ammonia with 10 parts of water, and

then dissolve 1 part of resin by boiling in the mixture ; pass

through a cloth filtering bag, and then add half the quantity, by

weight, of fat oil, and next add glycerine equal in weight to that

of the mixture, and reduce with 5 per cent, of water. This

compound is also a very good one as a solvent for aniline colours,

being capable of dissolving a large quantity of them and at a

lower temperature than alcohol. It is also capable of dissolving

albumen, and is therefore very useful for colour printing.

Recipe 345. A Sizing suited for Cottons or Woollens.

Liquefy 100 parts of flour in sufficient water over a water

bath, and then add 20 parts of glycerine and 5 parts of potash
bi-chromate solution.

Recipe 346. Glazing or Dressing for black Fabrics.

Mix 1,700 parts of logwood extract with 100 to 120 parts of

potato starch, and 50 to 60 parts of wheat flour
;
heat and stir

the mixture until the starch thickens, then add 10 parts of palm
oil and 5 parts of yellow wax, 13J parts of acetate of iron

solution ("iron liquor"), 2j parts of sulphate of iron solution

(" green copperas solution "), and 2J parts of sulphate of copper

(solution of "blue copperas"): both these latter solutions

should be saturated ones. When all is well incorporated, add

f to | part of potash bichromate in powder and 1J part of

sulphate of copper in powder ; finally, stir in a mixture of 65 parts
of an alkaline solution of resin in 22J parts of potato syrup
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(i.e. potato starch mixed with water and boiled to form a

syrup).

Recipe 347. Glaze Dressing on Blue and Green Fabrics.

Prepare a compound as above, consisting of the same quan-

tities of potato starch, wheat flour, and resin and potato syrup,

in 170 parts of water, and when the mixture is half cold com-

pound it with 1 parts of tartaric acid dissolved in water, and

finally darken it to the required extent to produce the tint

desired with indigo, carmine, or, still better, with solutions of

potassium sulphate.

Recipe 348. Glazing Dressing for Crimson Muslin Fabrics.

Mix together 570 oz. of water with 1,700 oz. of Brazil-wood

decoction, and add 100 parts of potato starch and 50 parts of

wheat flour ; when half cold add 2 to 2J oz. of tartaric acid,

and fine the compound with a decoction of 137 to 140 oz. of

vinegar; use "fat resin" (soda resinate), i.e. resin dissolved

in a solution of carbonate of soda and syrup, in the same

proportions as directed for black fabrics (vide supra).

Recipe 349. Glaze Dressing for Rose-coloured Fabrics.

The ingredients are 1,700 parts of water, 100 to 120 parts of

potato starch, 50 to 60 parts of wheat flour, 5 to 1\ parts of

cocoanut oil (white), 5 parts of white wax and 5 parts of

stearin
;
when these are incorporated add \\ to 2 oz. of tartaric

acid dissolved in water, and 115 to 135 oz. of good vinegar.

Recipe 350. Sizing for String and Bootlaces.

Boil f oz. of borax and 3j oz. of shellac in 1,000 oz. of

water, and thicken the solution with starch, gelatine, or isin-

glass by mixing the shellac solution in equal bulks with the

starch or gelatine solution. Bleached shellac should be used

for white laces.



136 AGGLUTINANTS.

Recipe 351. Sizing for half-bleached Linen.

Boil, by introducing steam, 5 parts of wheat flour, 2J parts

of potato starch, 4J parts of
" Utrecht

"
white (a white earth

like kaolin), \ pint of light glue solution, until 80 parts of the

sizing are obtained.

Recipe 352. Sizing for Fine Holland Uniol.

Boil up together, by introducing steam to the compound,
100 parts of wheat starch, 25 parts of potato starch, 12J parts

of mineral white, 5 parts of stearin, 1J parts of white wax and

f part of crystallised carbonate of soda, then colour slightly

by the aid of a little ultramarine.

Recipe 353. Sizing for Table Linen, Damask, etc.

Prepare as in the last recipe, 50 parts of white starch and

8 parts of potato starch, 5 parts of white glue, 2J parts of white

wax, 2 parts of stearin, 1j parts of white soap, and 12J parts

of crystallised carbonate of soda.

Recipe 354. Sizing for Fine Straw.

Iii 5 quarts of alcohol of 95 per cent, dissolve 100 oz. of

sandarach resin, and then add 20 fluid oz. of oil of turpentine,

and allow the mixture to digest for 10 days. Give two applica-

tions of the liquor on both sides of the straw.

Recipe 355. A good all-round Size for Linen and Cotton

Fabrics.

Mix 16 oz. of potato starch with 76 oz. of cold water, and

then pour into the starch solution 8 fluid oz. of a boiling hot

solution of caustic soda of 25 Be.

Recipe 356. Composition for preparing Oilcloth.

Soften in water, and then melt by heating, 32 parts of gela-

tine, with it mix J part of borax, and then work in 16 parts of

linseed oil varnish and allow the mixture to congeal. Then
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mix the jelly-like mass with 30 parts of mineral matter, such as

chalk, etc., that has been made into a paste thick, with kaolin.

Reduce the mixture with naphtha, and apply the compound to

the textile stretched on a suitable framework. When the

ground mass is sufficiently dry give an application of a com-

pound prepared by mixing 75 parts of kaolin (mixed to a paste

with water) with 35 parts of linseed oil varnish, and reduce the

compound with naphtha, finally applying the paint or colouring

matter desired for forming the pattern.

Recipe 357. Casein Solution for Sizing Purposes.

Dissolve pure casein in a saturated solution of borax, and

concentrate the solution. It possesses great adhesiveness, and

is a useful mucilage in place of liquid glue or gum arabic ; 1 of

borax and 12 of water are the best proportions to use.

STARCHES.

The relative values of starches as stiffening compounds, are as

follows. Taking the stiffening power of standard rice starch as

100, we have two other grades of rice starch whose stiffening powers
are 95 aiid 91 respectively. Dry maize starch (cornflour starch) is

85, rye starch 80, acorn starch 80, wheat starch 80, barley starch

78, Bermuda arrowroot 75, Natal starch 68, pure potato starch

68, potato farina 65. The effect of alkali on most starches,

is that the stiffening and agglutinative powers are increased

(vide Flour Pastes). The addition of waxes also increases the

glossinness of starch pastes when subjected to heat ; gum arabic

also can be added, whereas the action of nitric acid on starch

is to convert it into a gummy body, British or dextrine being
made by the action of nitric acid on rice starch. The most general

employment of starches is in compounding sizings and dressings

for textiles and in colouring and laundrying body linen.

Recipe 358. Laundry Starch.

Rub up 1 Ib. of potato starch with sufficient cold water to

make a suitable batter a little thicker than cream, then add
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12 tablespoonfuls of loaf sugar powdered and 12 tablespoonfuls

of dextrine ; put sufficient soluble indigo to tinge the mixture,

and 3 to 4 oz. of paraffin wax cut up small, then pour on the

mixture 1 pint of boiling water, and put into a vessel (such

as a gluepot), boil it for not more than J hour, giving it an

occasional stir ; finally, strain the hot starch paste through fine

linen before using it.

Recipe 359. Starch Gloss.

Dissolve 2j oz. of gum arabic in 1 pint of hot water, separately

dissolve 2J oz. of borax in 1J pints of hot water, and add 2j oz.

of spermaceti wax, boil the mixture, and stir until the wax

has dissolved and formed a emulsion ; then add 6f oz. of glycerine,

mix in the gum solution, and heat and then stir the mass

until it is homogeneous. For use, a tablespoonful of the mixture

is added to 6| oz. of boiling starch paste made in the usual way,

and a few drops of essential oil (preferably oil of lavender) to

impart an agreeable perfume.

Recipe 360. Liquid Starch Glaze.

Separately dissolve 1 oz. of borax and 1 oz. of gum arabic in

10 oz. of hot water, then melt together 1 oz. of borax and 1 oz.

of spermaceti, and melt in the borax solvent to form an emulsion

of the wax, heating the mixture in a saucepan to effect this.

Then add 10 drops of oil of cloves, and add the gum solution.

For use, add 1 teaspoonful of the mixture to 1 part of boiled

starch made in the usual way. Instead of using the glaze with

starch, it may be rubbed lightly over the linen with a piece of

soft flannel, after which the linen should be rubbed with a piece

of clean flannel and the surface polished by ironing.

Recipe 361. Liquid Starch Gloss.

Make a solution of borax in cold water, and then mix 2 fluid

oz. of the solution with 1 oz. of gum tragacanth mucilage ;
for

use, stir into a pint of boiled starch made in the usual way.
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Recipe 362. A Fireproof Starch.

This is made by dissolving one tablespoonful of sulphate of zinc

in a quart of boiling water, and mixing starch powder with

the fluid, and making into a paste with water in usual way.

Recipe 363. Soluble Resin Composition.

According to a German patent, colophony, which is insoluble

in water, and resin, which only dissolves to the extent of about

6 per cent, in water at the ordinary temperature, can be con-

verted into a mixture, the constituents of which are much more

soluble than in the original condition. Thus, for example, the

solubility of borax is increased to 10 to 15 per cent., and that of

resin to 5 per cent, in cold water, and to a greater extent on the

application of heat
;
when left to cool and stored for some time, or

gradually diluting with water, the liquid deposits a resinous

precipitate ; again, if crystallised borax be utilised along with

resin, a solid product soluble in water is obtained. The new

substance, by reason of its physical properties, is of general

utility as an ingredient, especially as a vehicle for paints, in

dyeing and mordanting for ceramic ware, and as a dressing for

textiles and paper, as a filling material for surfaces, textiles, etc.

In this respect the compound obtained with resin and borax

is better than that obtained by dissolving the resin in caustic soda.

Recipe 364. Glue Paste for Curriers' Use in Smoothing the

Flesh Side of Skins and Pelts.

Moisten some rye flour with a little cold water, and make

it into a dough, then pour on this a boiling hot solution of size

(made by dissolving 1 oz. of size per pint of water), until the

mixture becomes of a uniform texture, using enough water to

make the compound not quite so stiff as the dough used for

puddings or pastry. Well stir the dough for 5 or 10 minutes,

then put a cloth over the pan and give it 40 hours' rest. For

use, this paste is brushed over the flesh side of the leather with

a stiff brush or a
"

railike,'
;

and smoothed down by
"
slicking

"

with a copper
"

slicker," or else by smoothing the pasted leather

under a rolling machine.



CHAPTER V.

CEMENTS, AGGLUTINANTS, AND COMPOSITIONS FOR THE METAL-

WORKER, ELECTRICIAN, SCIENTIFIC INSTRUMENT MAKER,

HARDWARE TRADES, ETC.

Recipe 365. Waterproof Cement for Glass and China.

Soak gelatine in cold water for a few hours, then take 5 oz. of

the soft gelatine, melt it in a gluepot, and add 1 oz. of acid

chromate of lime in solution. This cement hardens by exposure
to the light.

Recipe 366. Transparent Cement for Glass Vessels.

Soak 1 oz. of isinglass in 4 oz. of water and melt it by

gentle heating, then add 4 oz. of
"
glacial

"
acetic acid to make

it liquid.

Recipe 367. Glue Cement for Labelling Smooth Surfaces, Metal*

Glass, etc.

Soak 18 oz. of common glue in cold water until soft, then draw

off all uuabsorbed water, melt the glue in a gluepot, and add 1 oz.

of rock candy, powdered, and a solution of gum arabic, made by

dissolving 3J oz. of the gum in 2 oz. of soft water.

Recipe 368. Colourless Cement for Microscopists.

Soak 1 Ib. of white gelatine in 6 oz. of cold water for 24 hours,

heat it to 200 F. until it is dissolved, then add 7 oz. of

concentrated glycerine and stir the mixture well, then heat for

10 minutes at the boiling point; finally, filter the fluid through a

plug of cotton wool placed in the neck of a funnel.

The requirements for a cement for a microscopist's use are a

clear fluid that dries quickly and does not crack, but adheres

tenaciously, and effectively fixes the glass covers over microscopical
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subjects. A solution of dammar resin, asphaltum, caoutchouc,

or a mixture of the last two in a volatile solvent, are occasionally

used as cements for special purposes, according to the nature of

that which is to be enclosed between the glass covers, whether

fluid or liquid. The object to be preserved is put in the

correct position on the glass, then a ring of the agglutinant is

formed round it, the covering plate is laid on, pressed down, and

held in position until the cement hardens.

Benzine, petroleum, or bisulphide of carbon are solvents of

dammar rubber or asphaltum. A cement made of asphaltum
and rubber is best when a fluid is to be enclosed.

Dammar resin forms a yellow cement, asphaltum and rubber

a black one, but Canada balsam, mixed with zinc white and

adding sufficient benzine to form a syrupy mass, forms a

white cement ; Canada balsam alone is sometimes used, but

it does not dry quickly.

Recipe 369. Glue and Flour Paste for General Use.

Soak 1 Ib. of glue in 3 times its weight of cold water for 5 hours,

then melt the glue in a gluepot until a clear solution is obtained,

then dilute the glue by putting in 1\ quarts of hot water
;

separately mix 6 Ib. of rice, or potato starch, with 2J pints of

cold water to form a smooth batter and pour the boiling hot

glue solution into this, with constant stirring and heating of the

whole at the boiling temperature ; when nearly cold, stir in

1 scruple of carbolic acid crystals and stir well. This paste
will not decompose nor turn sour, but will be very tenacious to

many materials.

Recipe 370. Glue for making into Gelatine Foils.

Soak 50 oz. of best white glue in cold water for 10 minutes,

just to soften it, then put the glue into a gluepot and add 8 oz.

of glycerine, melt the glue at a gentle heat, and dilute with

a little water, if too thick. Colour the mixture with a little

aniline dye that is soluble in water or glycerine, then pour out

the fluid into cold metal or china trays that have a glazed

surface, so as to form thin sheets of foil.
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Recipe 371. Ever-ready Glue.

Soak 12 oz. of glue in cold water for 2 hours, then drain off

the water that has not been absorbed and melt the glue in a

gluepot, and to the hot solution add 5 oz. of sugar and stir well.

Take a little out and drop it on a cold plate ;
if it hardens on

cooling it is sufficiently cooked ; then pour out the fluid into

shallow plates or trays, and when cold, cut up into squares or

sticks. For use, the glue is dissolved in a little water, or even

by holding it in the mouth for a few seconds, when it will be

sufficiently softened and "
sticky

"
to be rubbed over the surfaces

to be affixed together. This kind of glue is very useful in the

office, library, etc.

Recipe 372. Non-acid Glue.

Mix 4 oz. of spirits of wine (or methylated spirit that has

not been methylated with mineral oils) with 1 quart of soft

water, and add 1 Ib. of best white glue, and when the glue has

softened, melt it in a gluepot together with any fluid that has

not been absorbed, and then add 4 oz. of white lead. Instead

of mixing the alcohol and water, the glue can be dissolved in

the water by itself (without any previous soaking), and when

the white lead has been added, stir in the alcohol. Put into

bottles while hot. The compound solidifies when cold, but is

remelted by standing the bottle in a basin or cup of hot water.

Recipe 373. Cement to Resist Acids.

Dissolve by heating together 1J Ib. of powdered resin and

1 oz. of linseed oil, then add 4 oz. of red ochre and 2 oz. of

plaster of Paris, and mix well by stirring. This compound can

be used as a putty, or for cementing the inside of acid-troughs,

vats, tanks, etc.

Recipe 374. Cement to affix Cloth or Felt to Rollers,

Metals, etc.

Make a solution of glue in the usual way, then add sufficient

tannic acid to make the glue thick and "
ropy

"
; make the metal
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hot, smear it over with the glue compound, and press on the

textile to be affixed to the metal.

X.B. For affixing iron and other metals to any material,
" Glutina

"
is one of the best cements obtainable.

Recipe 375. Cement for Electrical Insulation.

Mix together in the dry state equal weights of sulphur,
white lead, or plaster of Paris, all in powder, sift well together,

and then make into a paste with a thin solution of glue.

Recipe 376. Cement for Electrical Purposes.

Soak 1 oz. of best white glue or gelatine in 2 quarts of water

for twelve hours, then dissolve the glue in a gluepot along with

any unabsorbed water, and add 1 oz. of "curd" soap, and to

every pint of the mixture add 3 oz. of plaster of Paris.

If only a small quantity is required, the glue and soap
solution can be prepared, and then, when the cement is wanted

for use, mixed with sufficient plaster of Paris to make a thin

paste, and used at once. It soon hardens, and when hard it is

impenetrable to spirits, coal-tar oil, etc. (See also the cement,
"
Glutina," invented by the Author.)

Recipe 377. Non-Conducting Cement for Electrical Apparatus.

(1) Melt together 5 oz. of resin, 1 oz. of beeswax, and stir

in 1 oz. of red ochre free from earthy matter.

(2) Mix 7 oz. of black resin with 1 oz. of red ochre and
1 drachm of dried plaster of Paris, and heat the mixture to

212 F., and stir until all frothing ceases and the compound
flows smoothly, then stir the mixture until cool enough for use ;

if wanted less brittle, drachm of linseed oil may be added.

Recipe 378. Waterproof Cement for Insulating Tapes,

Electrical Cores.

Melt together
8 Ib. of

"
colophony."

2 Ib. of beeswax

1 Ib. of tallow.

Mix well and use hot, or as a putty when cold.
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Recipe 379. Cement for a White Enamel for Metals, such

as Clock Faces.

Mix together, in powder, 50 oz. of dammar resin, 50 oz. of

soft copal resin, 30 oz. of zinc oxide (zinc white), 1 to 2 oz. of

ultramarine blue ;
then melt the mixture, and add 55 oz. of

Venice turpentine ; mix until all are well incorporated, then

apply the requisite number of coats to the metal to be enamelled,

and when cold, polish the surface.

Recipe 380. Dental Cement for stopping Decayed Teeth.

Mix together equal parts of powdered porcelain, plaster of

Paris, and steel filings, and make into a paste with thick quick-

drying copal varnish.

Recipe 381. Cement for Wood, Ivory, Glass, etc.

Melt together

5 Ib. of pitch

1 Ib. of hard tallow, and then mix in

1 Ib. of wood ashes.

This cement is useful for use as a " chuck "
cement,

"
caulking

"
cracks and crevices in wood, ivory, etc.

Recipe 382. Wax Cement for Covering the Corks and Bungs
of Casks, Bottles, Jars, etc.

(1) Melt 13 oz. of resin with 1 oz. of beeswax, and then add 3 oz.

of Venetian red, red ochre, or red lead ; mix well by stirring the

compound hot, and when cool and plastic, form into sticks by

clamping the mass in brass or tin moulds.

(2) Melt together 3 oz. of Venice turpentine, 5J oz. of

Venetian or red lead, stir well, and when cool, mould into

sticks. This can be done by forming the mass into a cake by

rolling it out with a rolling-pin, or a smooth glass bottle can be

used as a roller, then cut the cake into strips, and before they

harden hold them for a few seconds over a gas flame ; to partially

melt the surface (which will render them smooth or polished on
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their outside), then stamp by impressing a metal stamp into

the plastic mass bearing the maker's name if required.

(3) Melt as before 3 oz. of resin, 1 oz. of shellac, 1 oz. of

Venice turpentine, and add colouring matter to suit the require-

ments or taste of the maker.

(4) Use equal parts of resin, Burgundy pitch, and lamp-
black.

(5) Use 2 oz. of resin, 5 oz. of tallow, and 4 oz. of lamp-
black.

N.B. These compounds are also useful in the fitting up of

chemical apparatus, for electrical purposes, etc.

Recipe 383. Cement for Entomologists, Microscopists, etc.

(1) Dissolve 2 oz. of balsam of Tolu and 1 oz. of Canada balsam

in a saturated solution of shellac, or chloroform, adding sufficient

chloroform to bring the whole into a syrupy consistence.

(2) Dissolve 1 oz. of gum dammar (dammar resin) in 1 oz.

of oil of turpentine, by the aid of heat, rub up 1 drachm of

zinc-white with an equal amount of oil of turpentine, adding the

latter, drop by drop, to form a creamy mixture perfectly free

from lumps or grit, and then mix the two fluids, which must be

stirred well together and strained through fine muslin wetted

with turpentine. Blue or green colouring matter (pigments)

may be worked up with this if desired.

Recipe 384. Cement for Celluloid.

Melt by gentle heat 2 oz. of shellac in 6 to 8 fluid oz. of

spirits of wine, and add 2 oz. of spirits of camphor ; shake the

whole well together.

Recipe 385. Cement to prevent Machine Belts Slipping.

Melt together 5 oz. of
" Gum Thus," 3 oz. of rosin, 1 oz.

of rosin oil, and when well mixed to a homogeneous mass allow

it to cool to 212 F., and then add 2 Ib. of oil of turpentine
and 10 Ib. of methylated spirit. Stir well, and apply a little to

the side of the belt that comes in contact with the pulley.

A. L
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Recipe 386. Modelling Wax for Dentists.

Melt, by the heat of a sand-bath, 25 oz. of soft copal varnish,

and when slightly cooled mix in 25 oz. of stearin with con-

stant stirring. When this has melted and become incorporated

with the copal, add a mixture composed of 50 oz. of Tola balsam,

| oz. of carmine, and 2 "
drops

"
to 1 oz. of oil of geranium, then

stir the hot mass until a homogeneous product is obtained. The

adherence of the compound is increased or decreased according to

the amount of copal used. A little carmine may be dissolved

in a small quantity of alcohol, and used in this form instead of

mixing it in dry.

Recipe 387. Modelling Wax for Ordinary Use.

(1) Melt 2 oz. of white wax, and while it is cooling, mix in

1 oz. of
"

flake-white."

(2) Melt by heat, and then knead thoroughly
50 oz. of best yellow wax

7 oz. of Venice turpentine

3j oz. of linseed oil

36 oz. of bole.

Mix thoroughly, pour the mixture gradually into a vessel

containing water, and knead it several times with the hands.

When melting the wax, do not let the temperature be high

enough to cause trouble. Indian red is usually added to the

mass as colouring matter, but umber, or other earthy colours,

may be used.

Recipe 388. To make Wax into Sheets.

Put clear wax into an enamelled saucepan and cover it with

water to within 2J inches of the top, and slowly heat the water

until the wax is melted ; then set aside until the wax is partially

cold. Skim off all the air bubbles, then fill a straight bottle,

smooth on the outside, with ice-cold water, soap the bottle and

dip it deliberately into the solution of wax. Do this two or

three times, according to the thickness the sheet of wax is to be.

After the last dip, as soon as the wax hardens to whiteness, cut
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a line through it and remove the wax from the bottle as quickly

as possible, spread it on a clean flat surface and straighten it

out smooth while warm. Repeat these operations until all the

wax solution is used up.

Recipe 389. Preparation of Wax Moulds for Casting Purposes.

Put some common "
virgin

" wax into an earthenware pot, or

"
pipkin," and place it over a slow fire, and when it is all

melted, stir in a little dry carbonate of lead (flake-white), or else

blacklead (plumbago), about 1 oz. to the 1 Ib. of wax used in

the mixture ; to prevent the mould cracking on cooling, the

mixture should be re-melted several times before using it for

the first time. Resin is sometimes used as an ingredient with

the wax in various preparations, but when often used, decom-

position, or some change, takes place, which makes the compound

granulate and flexible, rendering it less useful for modelling.

When resin is used, the mixture when first melted should be

boiled, or nearly so, and keep at that heat until effervescence

ceases ; it should then be poured out upon a flat plate or marble

slab to cool, after which it may be used as described.

Recipe 390. Liquid Sealing Wax for coating the Corks of

Chemical Apparatus, etc., coating Electrical Instruments, etc.

This is made by breaking up a stick of sealing-wax amj

dissolving it in methylated spirits, placed in a bottle which is

stood in a warm place.

Recipe 391. Flexible Moulding Compound.

Mix together and heat in a boiler, at a temperature between

100 and 200 F., with constant stirring

10 oz. of
" mineral wax "

(a residuum obtained

from the distillation of petroleum)
20 oz. of wood-tar

32 oz. of shellac

32 oz. of dry asbestos, powdered
32 oz. of flax (or cotton, wood, or paper).

Mix well by heating and kneading. If a very hard mass is

L 2
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required with the mineral wax, decrease the amount of asbestos

and add about 24 oz. of good slate, or clay, free from iron.

Recipe 392. Insulating Compound for Electrical Wires, etc.

Mix 66 oz. of glass, or quartz sand, or fine white sand, 34 oz.

of mineral wax, 56 oz. of paraffin wax, beeswax, or spermaceti

wax, and 3 pints of boiled or raw linseed oil. These proportions

may be varied to suit different degrees of temperature. If

exposed to heat, less wax is required.

Recipe 393. Compound for Modelling in Plastic Moulds.

Mix 2 Ib. of soapstone powder
1 Ib. of wheat flour, and stir the mixture into

3 Ib. of wax, not too hot.

Recipe 394. Compound for Modelling Patterns, etc.

Melt completely together

2 Ib. of beeswax

4J Ib. of Venice turpentine

2 oz. of lard

If Ib. of elutriated bole.

Mix thoroughly, then gradually pour the compound into a vessel

with water, and knead with the hands. When modelling with

the compound do not allow any water to fall on the surface.

Recipe 395. Substitute for Ivory.

Mix 5 fluid oz. of liquid ammonia with 1 quart of water, and

dissolve therein 1J Ib. of casein, then add 2J Ib. of quicklime,

15 oz. of acetate of alumina, 5 oz. of alum, 7J oz. of sulphate of

calcium, and 10 oz. of oil, adding the oil last. Mix the compound
into a smooth paste and pour through rollers to form into plates

of the desired thickness ; these plates are either dried or pressed

into metallic moulds which have been previously heated, or else

the plates are reduced to powder, which is put into the moulds

and subjected to great pressure. The moulded mass is then

dipped in a bath composed of water to which 6 oz. of strong

glue and 10 oz. of phosphoric acid has been added
; they are then
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dried, polished, and varnished with shellac. Instead of casein,

14 Ib. of alumina in 1 quart of water may be used, the other

ingredients being the same.

For dark compounds 7j oz. to 10 oz. of tannic acid is used

instead of the acetate of alumina, 5 oz. of alum, Ij Ib. of

sulphate of calcium, 10 oz. of oil, adding the oil last ; mix

the compound into a smooth paste, and pour through rollers to

form into plates of the required thickness ; these plates are

either dried or pressed into metallic moulds which have been

previously heated, or else the plates are reduced to powder, which

is put into the moulds and subjected to great pressure. The

moulded mass is then dipped in a bath composed of 5 parts of

water to which 6 oz. of strong glue and 10 oz. of phosphoric

acid has been added ; they are then dried, polished, and varnished

with shellac. Instead of casein, 14 Ib. of alumina in 1 quart of

water may be used, the other ingredients being the same.

Recipe 396. Composition for Knife-boards, Razor-strops, etc.

(1) Mix together and apply to the surface on which the knife or

razor is to be sharpened 2 oz. of the finest emery flour, 1 oz. of

spermaceti wax.

(2) Mix equal parts of jewellers' rouge, plumbago, and suet.

(3) Mix 1J oz. of putty powder

1J oz. of jewellers' rouge

J Ib. of scales of iron

4J oz. of levigated turkey stone

2J oz. of ox suet.

(4) Put equal parts of dried sulphate of iron and common salt

into a covered clay crucible, and calcine the mixture until it

becomes of a dull red colour, then reduce to fine powder if there

are any lumps. Mix the red oxide of iron thus produced with

lard or tallow.

Recipe 397. Composition for Rendering Corks or Bungs

impervious to Air or Water.

Boil the corks in water, and then while hot dip them into a

solution composed of 1 part of egg or blood albumen dissolved
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in 200 parts of water, and after removal compound 1 part of

tannic acid and J pint of salicylic acid with 200 parts of water
;

this will chemically react on the albumen and convert it into

a leather-like body (tannate of albumen) in the pores, and thus

fender the corks impervious to air or water, at the same time

they retain their buoyancy and are antiseptic.

Recipe 398. Compound for preparing School Slates, Black-

boards, etc., or renovating those already in use.

Mix together 1^ oz. of lampblack
2 oz. of ultramarine blue

4 oz. of tripoli powder
6 oz. of finely powdered pumice stone.

All the ingredients should be in powder and in the dry state.

Make this mixture into a fluid mass with 5 parts of 95 per cent,

grain-alcohol in which 8 oz. of shellac has been dissolved. To

facilitate the incorporation of the lampblack and blue powder,

they are best rubbed up to a paste with a little alcohol before

adding to the shellac solution
;
the mixture, after being made a

day or two, should be shaken up, and then put through a wire

sieve of 120 meshes to the inch. Apply to the surface of the

board quickly with a flat varnish brush.

Recipe 399. Compound for Carbon Plates for Electrical Batteries.

Select some clean bright coke and pulverise it to a fine powder
and mix it with a small proportion of finely ground bituminous

coal, and run the mixture into a mould ; put the mould in an

iron box and heat it to redness in a "
muffle

"
furnace for several

hours ; when cool, but not cold, soak it in thin treacle and bake

as before.

Recipe 400. Composition for Carbon Filters.

(1) Grind up 6 parts of coke very small, but not to a powder,

2 parts of animal charcoal, 1 part of wood charcoal and 1 part

of fire clay ;
make the mass into a paste with sufficient treacle

to form a plastic compound, then mould into shape and dry in a

warm temperature.
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(2) Take 1 part of coke, powdered, 2 parts of animal charcoal,

2 parts of wood charcoal, 4 parts of short ashestos. Mix all

these ingredients, and then knead them into a dough with an

equal weight of thick treacle, mould into shape and dry.

Eecipe 401. Composition for Pilling Holes in Castings.

(1) Mix 6 parts of dry clay with 1J parts of a saturated solution

of borax, and use this as a putty by pressing it into the holes

and smoothing off afterwards.

(2) Make a paste of powdered binoxide of manganese and a

strong solution of silicate of soda.

Recipe 402. Moulding Composition for Pilasters, Dados,

Cornices, etc.

(1) Knead into a plastic mass with a strong solution of hot

glue

J part of whiting, coarse

6 parts of finely sifted whiting

1^ parts of linseed oil-cake.

(2) Soak 26 oz. of glue in twice its weight of water for

5 hours, then melt the glue, and while boiling hot stir in 8 oz.

of powdered litharge, 16 oz. of white lead, 2 oz. of fine hard

sawdust, and 1J Ib. of plaster of Paris, dry, and work the whole

into a plastic mass, and put it in hard wood moulds which

have been previously oiled to prevent adhesiveness.

(3) Mix plaster of Paris with sawdust, and make it into a

paste with warm glue water.

Recipe 403. Hard Plastic Compound for Patterns.

(1) Soften 12 Ib. of glue by soaking it in sufficient cold water to

cover it, then heat the glue in a gluepot until it is dissolved ;

in a separate vessel melt 7 Ib. of resin, \ Ib. of pitch, and stir in

2J pints of raw linseed oil, then pour this mixture into the glue

(or vice versa), stir well and add sufficient whiting to thicken

the mass into a dough. Only so much should be made at a time
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as is required for use, for it soon becomes hard, and then can

only be brought into a plastic condition by steaming the mass.

(2) Soak 1 Ib. of glue in 1 gallon of cold water, and then put
the softened glue and all unabsorbed water into a gluepot, and

melt the glue. In a separate vessel melt together 2 Ib. of resin,

1 gill of Venice turpentine, and add 1 pint of raw linseed oil,

then mix this compound with the glue solution, and continue

the heating and stirring until all the water has evaporated, then

gradually add sufficient whiting to make the mass of the con-

sistency of soft putty. When cold the compound is hard, but it

becomes plastic by warming, and can be moulded to any shape or

stamped into patterns by pressure. It is useful for moulding

picture frames, ornaments, and similar articles.

Recipe 404. Plastic Compound to imitate Eubber.

Soak 8J Ib. bf good glue in soft water for 5 or 10 hours, then

draw off unabsorbed water, and melt it at a gentle heat in a glue-

pot, but do not cook it (i.e., raise it to the boiling point) ;
now

stir in 2 gallons of strong syrup (sugar and water) and heat the

mixture at the boil for \ an hour, stirring occasionally and

skimming off all impurities that rise to the surface, then add

1 pint of glycerine and 2 oz. of Venice turpentine just before

removing the mixture from the fire, and pour out slowly into

moulds that have a polished or oiled surface. For use the

compound is melted by slowly heating it in a steam or water-lined

vessel, and mineral matters such as silica, barytes are mixed with

it according to the nature of the compound to be imitated.

Recipe 405. Composition for Toys.

(1) Make into a paste with water 5 parts of argillaceous slate in

powder, 2 parts of rag paper waste, and 3 parts of fresh plaster,

and put the mass into moulds which have previously been lined

with finely ground slate, powdered plaster, or fat ;
a fairly thick

coat will form in a few minutes, when the residue of the mixture

is poured out of the mould
;
the mixture hardens very rapidly

and is unshrinkable.
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By dipping the casts in melted paraffin or wax, they are

rendered insoluble in water, or the composition casts can be

japanned by first giving a coat of quick drying boiled oil, and

when this has become dry apply the japan as paint or enamel.

(2) Mix 5 parts of softened whiting with 1 part of medium
hot glue, and add a little venice turpentine to lessen the brittle-

ness. The compound can be moulded into figures, etc. When

dry it is as hard as stone.

Recipe 406. Moulds for Alloys for Fusible Articles.

Mix into a paste with cold water equal weights of plaster of

Paris and pumice stone. This compound is also useful for

casting articles to be brazed or soldered.

Recipe 407. To keep Moulding Clay moist.

Knead the clay with glycerine and work thoroughly with the

hands into a dough, moisten the model frequently at intervals

of two or three days, and keep covered with an old piece of rubber

cloth to prevent evaporation of the moisture.

Recipe 408. Composition for Horn Substitute.

Mix starch with a little cold water to form a batter, and then

heat the batter at a temperature of 212 to 263 F., when it will

be converted into an elastic mass which can be dried and worked

into buttons, etc. Magnesia and various colouring matters can

be added to the batter before drying, then colour the mass.

Recipe 409. Compound for making Incombustible Torches.

Make into a stiff dough
3 Ib. of alumina

1 Ib. of bauxite

4 Ib. of sawdust, and

1 Ib. of wheat-chaff.

Mix with sufficient water to mould the mass into any desired

shape, then enclose this core with a coat made of

3 Ib. of alumina

1 Ib. bauxite, and

2 Ib. of sawdust.
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Puncture the jacket with holes to provide a draught to the

core. A small saucer of hot clay, impervious to petroleum, is

placed around the foot of the torch, to catch any falling drops of

petroleum with which the torch is saturated before being ignited.

A small cylinder of the same kind of clay, bored with small holes,

is inserted in the centre of the torch for the reception of the

handle. When entirely dry the torch is submitted to a red heat

for 16 hours, whereby the sawdust and wheat-chaff are completely

consumed, leaving the mass full of pores and adapted for a greedy

absorption of oil. When the torch is entirely dry, and is to be

used, it is soaked in petroleum and paraffin wax and ignited,

it will burn for a long time. Such torches form convenient
"
flares" or

"
signals."

Recipe 410. Zeodolite Composition for coating Sulphuric Acid

Tanks.

Melt 19 parts of sulphur, and stir in 2 parts of pulverised

fragments of stone-ware or glass (broken pottery), and when

thoroughly mixed, pour into moulds to form tanks, or else lay

it on the outside of wooden tanks by means of a trowel. This

composition forms a good substitute for sheet-lead in constructing

sulphuric acid chambers, as it resists the corrosive action of the

most concentrated acid. Moreover, the acid is also free from

contamination which lead sets up. The composition is not affected

by boiling water, as it does not melt at a temperature of less than

250. This composition is also a good substitute for asphaltum,
and as an hydraulic cement for stoneware. It can be made into

slabs or panels for the construction of large tanks or troughs.

Recipe 411. Plastic Composition for coating Iron Balls, Rivets,

etc., for protecting them from Bust.

Rivets and bolts used in ships, and other metal constructions,

when placed in situ, will rapidly rust unless protected from

moisture. If once the rust is formed, it will penetrate the iron

and corrode it into holes. To protect them from rust while kept
in stock, it is usual in many foundries to dip them in melted
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asphaltum, pitch, or a compound of boiled oil and wax. The
latter is not a good method, as it makes only a partially protective

coating, the oil often decomposing into its fatty acids, which

attack the iron and cause a formation of rust beneath the coating,

whatever compound is used must be capable of being melted by
heat when the rivets are used, because many rivets are used red-

hot. The writer has found that a very good protective coating
for preserving rivets and bolts from rust is formed by dipping
them into a bath composed of melted sulphur to which 1 to 2

per cent, of tallow gas has been added, with some graphite or

red oxide of iron added as colouring matter ; the tallow combines

with the hot sulphur and prevents it drying to a hard, chippy

coating, and at the same time the composition is one that is not

attacked by acids, alkalies, etc.

Recipe 412. Composition as a Substitute for Meerschaum.

Cut carbonate of magnesia into small pieces, place them for a

few days in a hot solution of silicate ofpotash, and then dry them.

Repeat the operation several times, using, instead of silicate of

potash, hot solution of soda silicate, and finally expose the pieces to

the air for a few months. In 6 or 7 weeks' time the piece treated

will be hard enough to work and use in close imitation of the

genuine meerschaum.

Recipe 413. Composition for Handles.

Soften 2 Ib. of catechu in a suitable solvent, and knead

it with 1 Ib. of magnesia, 1 Ib. of coal tar, 1 Ib. of roll

sulphur, and 8| oz. of flour of sulphur, keep the mixture warm
while kneading it, and pour the homogeneous mixture into moulds

and heat it to a temperature of 250 to 285 F.

Recipe 414. Composition for imitating Gutta Percha.

(1) Melt together 2 Ib. of colophony and 3 Ib. of pitch of asphal-

tum until they are dissolved, then mix 6 Ib. of slaked lime

(calcium hydrate) with 3 Ib. of water and the colophony com-

pound and heat the mass with constant stirring. When all are
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well melted add 12 Ib. of gutta percha, and then add 1 Ib. of alum

mixed to a paste with water. As soon as this is equally distributed

in the mixture, remove the excess of water, and bring the whole to

the boiling point. If any more water separates, remove it, then

knead the composition with fresh water, and finally pass it through
rollers. To make the composition thoroughly waterproof, 5 per
cent, of pure rubber should be added.

(2) Mix together 8 Ib. of pitch, 4 Ib. of resin oil, 6 Ib. of

calcium hydrate (slaked lime), 16 Ib. of gutta percha.

(3) Mix together by heating, 2 Ib. of pitch, 6 Ib. of calcium

hydrate, 16 Ib. of gutta percha.

(4) Mix by heating, 16 Ib. of gutta percha, 6 Ib. of calcium

hydrate and 2 Ib. of coal-tar.

All the above compounds are really adulterated gutta percha,
but often sold as the genuine article ; but when sold for what

they are, they form useful compounds when gutta percha alone

would be too expensive.

Recipe 415. Composition for Gelatine Moulds for Casting

Purposes.

(1) Soak 1j oz. of gelatine in cold water for 5 hours, drain off

unabsorbed water, and melt the softened gelatine in a gluepot,
add 3 oz. of hot treacle. Then add J to 1 oz. of alum in fine

powder; this will render the compound insoluble in water.

Pour out the fluid into moulds, and when hard, remove the

moulds and brush it over with a solution of bichromate of potash,
and expose the surface to sunlight. This will render the surface

hard and impervious to moisture, or even hot water.

(2) Dissolve 1J Ib. of gelatine in 5 pints of hot water, and
then add 1J oz. of tannic acid and \ oz. of "sugar-candy."
When the candy has melted the compound is ready for use.

Supposing a statue is to be composed in plaster : A mould of

it is first taken in the above compound, and then from the
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compound a plaster cast is made. The moulding compound is

used thus : stout threads of silk are laid on the surface which is

to be covered with moulding
"
compo." The ends of these

threads extend beyond where the compo will lie, and the object of

this is to enable the moulding compo to be cut in pieces, so that

the mould can be lifted off without breaking it. It will

require some little judgment to place these threads in the correct

position, because if the compo falls into any undercut portion it

will be difficult to remove the figure from the mould, unless the

threads have been suitably placed. The article from which it is

desired to make a model should be placed in a cardboard box or

other suitable receptacle, the threads suitably arranged and the

moulding compo poured all over the portion from which the cast is

to be made ; pour sufficient of the composition to form a moulding
of a suitable thickness, and allow it to cool, then cut the mould

in pieces by drawing the threads through it in suitable direc-

tions ; silk thread, being strong, should be used, because if the

thread breaks while it is cutting through the mould it renders

its removal very awkward ; cutting of the mould with a knife will

destroy it. Lift off each piece of the mould and then carefully

arrange them together in the proper order in another receptacle ;

oil the interior of the mould, and pour the plaster into it.

When the plaster is set the mould can be removed by melting

it by heat.

N.B. "
Compo

"
is an abbreviation for

"
compound."

Recipe 416. Amber Varnish Cement.

Fuse small fragments of amber in an iron pot, and when it

becomes semi-fluid pour an equal weight of hot raw linseed oil

on the amber, and heat the mixture ;
stir well until the amber

and oil are mixed.

Recipe 417. Composition for enamelling the Surface of

Cardboard.

Mix 25 oz. of perfectly dry kaolin with 6 oz. of melted paraffin

wax. When cool, make the mass into a powder and work it

into a paste in a paint mill with hot water, then apply the
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"paint" to the cardboard, and, when dry, put through a

burnishing machine.

Recipe 418. Composition impenetrable to Hydrocarbon
Fluids.

Petroleum, naphtha, coal-tar, benzine, etc., will penetrate and

ooze through wooden vessels, and also creep up the sides ot

metal ones. Paint is useless to prevent the exudation of such

fluids. The writer' s
' ' Glutina Cement ' '

completely prevents such

fluids escaping. A new product was recently patented for the

same purpose, from the description of which we glean that the

compound is prepared as follows : Per-sulphate of iron is dis-

solved in water, and glycerine mixed with it, then tannic acid and

soda crystals are added, and the whole well mixed together :

separately, ordinary glue and "pickers' glue" are mixed and

liquefied by heat in the usual way (in a gluepot), and after being

well mixed are added to the iron and glycerine solution, and the

whole is kept well skimmed whilst being heated to nearly the

boiling point, then it is cooled to about 170 F., and the scum

that arises removed, and the compound, while hot, is put into

barrels, the bung closed, and the barrels rolled about to cause

the fluid compound to attach itself to the interior of the barrel
;

the air in the barrel becomes heated bv the hot compound, and

exerts a certain pressure, which forces the composition into the

pores and joints of the wood ; then the bung is removed, and the

residue of the fluid is allowed to run out. The proportions of

the several ingredients may be varied, but the following are

stated to give good results :

640 parts of pickers' glue

210 parts of protosulphate of iron

57 parts of tannic acid

5 parts of soda crystals

1000 parts of water.
"
Pickers' glue

"
is an extract obtained from the coniferous

and quercus plants by the action of heat under pressure. The

writer has not tested the process, so cannot comment on its

merits, but it is certainly a very complex compound.



CEMENTS, ETC., FOR METAL-WORKER, ETC. 159

Recipe 419. Composition for the Striking Surface of

"Safety" Matches.

Mix together 9 oz. of iron pyrites powdered and sifted fine,

3 oz. of finely powdered glue, and 1 oz. of glue dissolved in just

enough water to effect solution.

Recipe 420. Waterglass Cement for Glass and China.

(1) Mix together, by sifting as quickly as possible, 10 parts ol

elutriated glass powder, 20 parts ditto of powdered fluorspar,

60 oz. of solution of waterglass, and use at once, as it sets very

hard in a few minutes.

(2) Mix 8 oz. of pyrolusite, 10 oz. of zinc oxide, and 2 oz. of

waterglass. This cement hardens in a very short time, and is

especially adapted for cementing the joints of pipes exposed to

red heat, because when once fused it forms a glass-like mass of

great adhesive power, and makes a very clean joint.

GUTTA-PERCHA AND RUBBER COMPOUNDS.

Recipe 421. Liquid Gutta Percha.

Cut up 1 oz. of gutta percha into thin slices, and put it into a

bottle with 6 fluid oz. of chloroform, and when the gutta percha
becomes dissolved, add 1 oz. of carbonate of lead mixed with

2 fluid oz. of chloroform, shake up well, and let it rest until

the solids have dissolved, then pour off the clear fluid from the

dregs, and keep it in a well-stoppered bottle, the stopper of

which has been steeped in boiling paraffin wax
;
the liquid gutta

percha may be diluted with more chloroform if desired thinner.

Recipe 422. Light Coloured Gutta Percha Compound.

Melt 6 oz. of gutta percha in a saucepan, then add 2 oz. of

bone or ivory dust and 1 oz. of pipeclay; knead all well

together.
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Recipe 423. Insulating Composition for Electric Cable Cores.

(1) Mix together by heating

1 part of Stockholm tar

1 part of resin

3 parts of gutta percha.

Mix well, and use for cementing the sheaths of cables.

(2) Mix 65 parts of mineral pitch (ozocerite)

30 parts of sand

5 parts of tar, with the addition of a little

gutta percha.

Recipe 424. Marine Glue as a Waterproof Coating for Tanks,

Vats, etc.

(1) Dissolve 10 oz. of caoutchouc in 6 oz. of rectified

petroleum spirit by digestion, and mix this with 20 oz. of melted

asphaltum, and use the mixture hot. The compound will attach

itself to almost anything wood, stone, metal, etc.

(2) Dissolve 1 Ib. of rubber in benzine, by the aid of a water

bath, and mix this with 2 parts of shellac, raising the heat to

effect the melting of the shellac. Owing to the danger attend-

ing the vaporisation of benzine, the rubber should be dissolved

at a gentle heat in a corked bottle : a thick magma of rubber

results ; the shellac is then mixed with this thick mass in a jar,

and the mixture heated to a temperature to melt the resin,

stirring it well to incorporate the whole. Chloroform or bisul-

phide of carbon can be used as the solvent for rubber. This

compound is made ready for use by heating it to about 248 F.

(3) Dissolve 1 Ib. of Para rubber in sufficient benzine or

naphtha to produce a thick mass, then add 2 Ib. of asphaltum,

and mix the whole by heating and stirring.

(4) Cut up 10 oz. of Para rubber, put it in a linen bag
and suspend it in a bottle containing 6 parts of refined petroleum,

using a bottle sufficiently large to allow the bag to dip only

half-way into the compound ; let the rubber digest from 10 to
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14 days in a warm place, then melt 1J Ib. of asphaltum in an

iron boiler, and slowly pour in tbe rubber solution in a thin

stream ;
heat the mixture, whilst constantly stirring, until it is

homogeneous. Then pour it out into greased moulds, when it

will solidify into dark brown, or black, cakes, that do not break

easily. For use, it is melted in a gluepot, so that it shall melt

without burning. It should be kept melted while using, and if

required very fluid should be heated to 380 F., over a gas-stove,

after being melted in the gluepot. In using the cement, it is

best, if possible, to heat the surfaces to be joined to 212 F.,

which will permit of the glue being slowly applied, whereas a cold

surface will chill the cement and cause it to set before it sticks

to the material. Only a thin layer of the cement is smeared on

smooth surfaces, but a thicker one is required for rough surfaces,

putting the cemented material under pressure. This glue is very

useful for cementing together wood, metal, glass, stone, etc.,

and is useful for closing seams, cracks, etc., in vats, tanks, and

other vessels ; it may even be used as a cement or putty for

same, to render them watertight.

Recipe 425. Waterproofing Coating for Damp Surfaces,

Walls, etc.

Put into a suitable vessel

10 oz. of Para rubber

10 oz. of whiting
1 pint of oil of turpentine

J pint of carbon bisulphide

5 oz. of resin

5 oz. of asphaltum.
Let the solids slowly digest in the fluid in a warm place,

frequently stirring or shaking the mixture, then apply the com-

pound with a brush in the usual way to the walls, after having
cleaned them. If it is only the lower part of the walls that is

damp, the coating should be carried about one foot higher than

where the damp rises. Before the cement is dry, lay on sheets

of plain paper, on which the wallpaper can be easily pasted.

A. M
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For large quantities of the composition, the several ingredients

should he taken in pro raid proportions to those specified.

Recipe 426. Cement Compound for Vulcanised Rubber.

Heat together
1 part of Stockholm tar

1 part of American resin

2 parts of crude rubber

4 parts of oil of turpentine.

Thin with ordinary turps if necessary ; roughen the surfaces

to be cemented before applying the cement.

Recipe 427. Compound for Coating Eubber Goods to Prevent

Stickiness.

Dissolve 1 oz. of pure rubber in 4 oz. of oil of turpentine,

and then mix in J fluid oz. of hot sulphide of potash (" liver of

sulphur ") ;
mix well, and coat the rubber surface with it.

Recipe 428. Gutta Percha Cement for General Use.

(This is akin to a celebrated
"

elastic glue
"

that is sold in

sticks and cakes.)

Melt together 1 oz. of gutta-percha and 10 oz. of black pitch

from turpentine, and add 1J oz. of oil of turpentine ;
melt the

cement for use, and use it hot.

Recipe 429. Flexible Gutta Percha Cement for General Use.

Dissolve 1 oz. of gutta percha in 19 oz. of benzine, and then

add 10 oz. of linseed oil varnish.

Recipe 430. Sheet Gutta Percha

may be made by dissolving gutta percha in bisulphide of

carbon, and pouring the fluid on to glass plates ; the carbon will

evaporate and leave a sheet of gutta percha on the glass. To

render gutta percha plastic, steep it a few hours in benzol or

naphtha until it has swollen, then soak it in hot water, when



CEMENTS, ETC., FOE METAL-WORKER, ETC. 163

the gutta percha becomes very plastic and can be pressed into

moulds, or used for tbe making of picture frames by pressing it

on them ; by dipping the mould of gutta percha in cold water

it hardens, and a plaster cast (see
"
Compositions ") can be

obtained from the mould thus prepared.

Recipe 431. Substitute for Gutta Percha.

Mix together by heating 18 parts of pitch, or coal tar, 9 parts

of calcium hydrate, and 24 parts of gutta percha. This is

useful for waterproofing textiles, etc. ; hemp and other organic

substances may be mixed with the melted compound to form

waterproof compounds, which are useful for many purposes.

Recipe 432. Plastic Compound from Rubber Waste.

Put the waste rubber into a cylindrical vat fitted with a steam

coil, and heat the mixture to 570 F. until a plastic mass

results; then to every 10 Ib. of it add 2 oz. of palm oil,

5f oz. of sulphur, 3 Ib. of white lead, zinc white, lime, clay or

Recipe 433. Gutta Percha Cement.

Mix together 4 Ib. of gutta percha, 2 Ib. of bone black, and

1 oz. of white arsenic.

Recipe 434. Gutta Percha Insulating Compound.

Melt 7 Ib. of gutta percha by heat and add 2j oz. of lamp-
black and 28 Ib. of powdered emery, and mould into the required

shape. Instead of lampblack, 2J Ib. of sulphur may be used,

or else, instead of the emery, 6J Ib. of graphite, 1j Ib. of yellow

ochre, or else 20 Ib. of zinc white.

Recipe 435. Elastic Compound for Cracks and Fissures in

Horses' Hoofs.

Heat 2 to 2J oz. of gutta percha to 195 to 212 F., and then

knead in 1 oz. of gum ammonia, until the mixture is homo-

geneous ; cleanse the cracks and crevices, and heat the cement

M 2
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until it softens ;
then press it into the cracks with the heated

hlade of a knife. When cold it becomes hard, yet elastic and

waterproof, and solid enough to permit of nails being driven in it.

Recipe 436. Rubber and Asbestos Compound for packing

Pistons, Eods, etc.

Melt gutta percha and mix it with an equal weight of

asbestos. This compound is useful for rendering piston rods

steam-tight, as there is nothing in it to set up corrosion of the

metal.

Eecipe 437. Moulding Compound for Universal Use.

Dissolve 5 oz. of glue in 15 oz. of glycerine by the aid of a

steam boiler, and then melt in the hot glue 35 oz. of resin,

or else yellow wax, then add sufficient mineral colouring matter,
such as zinc white or other oxide, to give a suitable colour to

the composition, and put the hot molten mass into moulds made
of plaster of Paris, wood or metal

; 30 to 35 per cent, of mineral

matter is about the right proportion, and half the wax can be

replaced with gutta percha. The hardness of the compound
depends on the right proportion of the wax or resin and glycerine ;

25 oz. of resin and 25 oz. of glycerine with 50 oz. gives a soft

consistence.

Eecipe 438. A good Substitute for Gutta Percha.

Mix together 50 oz. of powdered copal resin, 7 oz. of sulphur,
and 15 to 30 oz. of oil of turpentine, and heat the mixture at a

temperature of 298 to 300 F. and thoroughly stir it, then allow

to cool to 100 F., and then add a solution of casein composed
of 3 oz. of casein dissolved in weak ammonia to which some

alcohol and wood spirit has been added, then heat the mixture

to 300 F. until it has acquired the consistence of thin syrup,
which should then be mixed with an ammoniacal solution of 15

to 20 per cent, of tannic acid. The compound is then cooled in

cold water, rolled out and dried.
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Recipe 439. To deodorise Rubber Goods.

Pack them in charcoal dust in a box or closed pan, and then

let them remain for several hours at a temperature of 94 F.
;

then remove the goods and wipe off the charcoal, when the

odour of the rubber will have disappeared.

Recipe 440. To render Rubber Goods light.

Mix together equal parts of linseed oil and alcohol of 36 per
cent, strength, and rub this over the rubber tubing, then stretch

it and rub it until nearly dry ; repeat three or four times at

intervals of several days.

Recipe 441. To soften Rubber Tubing.

Dip it in petroleum, and dry it in the air, and repeat the pro-

cess
;
or else mix 1 part of ammonia with 4 parts of water, and

dip the rubber in the solution. Old hard rubber may be

softened to a certain extent by exposure to an atmosphere of

bisulphide of carbon, and then to the vapour of kerosene.

Recipe 442. To join Rubber Tubing.

Wrap a sheet of note-paper round a piece of glass tubing or

glass rod of a suitable thickness, then neatly trim the ends of

the tube to be joined, cover the paper with flour of powdered

soapstone, slip the tubing on the paper, then gently warm the

edges of the ends to be joined, press them together, and when

united and cold pull the rubber tubing off the glass.

Recipe 443. An Insulating Paper for Electricians.

Melt some paraffin wax, steep the paper in the fluid, and

hang up to dry, or else mix together 1 part of Canada balsam

and 2 parts of essence of turpentine, saturate the paper with

the mixture, and dry before use.
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MISCELLANEOUS EECIPES.

(Not otherwise classified.)

Recipe 444. A good Grafting Wax.

This can be made by melting together

50 Ibs. of resin

10 Ibs. of beeswax, and adding
1 gallon of raw linseed oil.

As soon as the resin and wax have melted, drop 1 pint of the

mixture at a time into a bucket of water (cold), keeping it away
from the sides of the bucket with a stick. As soon as it is cool

enough, stretch it and knead with slightly greasy hands.

Recipe 445. Liquid Grafting Wax.

This wax, when properly made, may be readily applied to

outdoor grafting without the trouble of binding, and it is also a

good application to wounds made in pruning : Melt 1 Ib. of

resin with 1 Ib. of tallow, and when mixed remove from the

fire, and allow it to cool till a scum begins to form, then add 1

teaspoonful of turpentine ; replace on the fire, and add 7 oz. of

a mixture composed of 2 parts of alcohol and 1 of water, stir

briskly, taking care that the alcohol does not become separated,

as it will if too hot. Apply the composition with a brush
;

if

it gets too hard, remelt, and add a few drops of turpentine,

alcohol, and water. It hardens after application.

Recipe 446. Grafting Wax for Trees.

(1) Melt together 2 oz. of pitch

2 oz. of resin

1 oz. of lard

1 oz. of beeswax.

(2) Melt together equal parts of resin and beeswax, and add

enough tallow to produce the proper consistency.
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(3) Take 10 oz. pure resin

2 oz. of tallow

1 oz. of turpentine

1 oz. of alcohol (or methylated spirit).

Melt the resin, then add the turpentine and then the tallow ;

finally, add the spirit and stir until cold.

Recipe 447. Wax for stopping Trees bleeding when

pruning.

Mix together 3 parts of powdered lime and 1 part of fine

charcoal, and make into a paste with sufficient hot linseed oil

in which a little yellow wax has been dissolved. Lay this over

the wounded limb or branch with a brush.

Recipe 448. A Cement not affected by Petroleum, or any
of its Distillants or Carbon Fluids.

Dissolve 1 oz. of caustic soda in 5 oz. of water, and then add

3 oz. of resin, and boil until the resin is dissolved, then mix

this with half its weight of plaster of Paris, zinc oxide, dry
white lead, or precipitated chalk.

Recipe 449. Cement for Iron.

(Foundry Cement for filling defects in Cast Metal.)

Melt together equal parts of black pitch and resin, and add

a sufficiency of fine iron filings to form a stiff mass, and allow

to become cold. For use, heat the defective parts of the casting,

and lay a piece.of the cement on it and press it into the defective

part with a hot plumber's iron.

Recipe 450. Cement for fixing Fire-clay Bricks and

Sides in Iron Stoves.

Mix together in the dry state

10 Ib. wood ashes

10 Ib. clay, and

4 Ib. freshly-burnt lime (quicklime).

For use, make into a stiff paste with a little water.
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Recipe 451. Cement for Metals.

Mix together in fine powder
10 oz. of washed quartz sand

10 oz. of lime, and

8 oz. of dry casein.

Make the whole into a paste with a little water and use it at

once.

Recipe 452. Cementing Flux for Cast Iron.

The properties required for a cement for repairing cast iron

are that it will fuse under the influence of strong heat, and then

finally adhere to the surfaces of the metal; these qualities

necessitate its having the property of being very refractory. Such

a product may be obtained by finely powdering and intimately

mixing together 30 parts of solid clay, 12 parts of iron, 6 parts

of manganese dioxide, 3 parts of common salt, and 3 parts of

borax ; the mass is then moistened with water, so as to form a

thick paste, when it is allowed to dry very slowly, and it is finally

raised to a white heat and then thoroughly fused.

Recipe 453. Cement for Iron Articles, repairing

Cracks, etc.

Mix together in powder by sifting 3f Ib. of cast iron filings

or chips, 2 oz. of chloride of ammonium (" sal-ammoniac "), and

1 oz. of flour of sulphur ; when wanted for use, make into a

stiff paste with a little water, and force it into the cracks. The

ammonium chloride will chemically react on the iron and the

sulphur, causing the composition to become a homogeneous mass

that fills the cracks and will stand fire heat.

Recipe 454. Cement for Steam Pipes.

Mix together in the dry state in fine powder
2 Ib. of litharge

1 Ib. of slaked lime, and

1 Ib. of fine sand.

When wanted for use, make into a stiff paste with hot linseed

oil varnish, and use while fresh and warm.



CEMENTS, ETC., FOE METAL-WOKKEK, ETC. 169

Eecipe 455. A " Gasket "
for Steam Pipes.

Melt 1 Ib. of rubber in 2 Ib. of hot linseed oil, and add 6 Ib.

of pipe-clay ; this cement softens by heat, but does not melt.

Recipe 456. Cement to resist Acids.

Gently heat 100 oz. of indiarubber until it melts, then add

6 to 8 oz. of tallow ; stir well, and add sufficient dry slaked lime

to make it more of the consistency of soft paste, finally adding

20 oz. of red lead, and mixing well.

Eecipe 457. Cement not affected by Acid Fumes.

Mix a concentrated solution of soda and powdered glue to a

paste.

Recipe 458. Waterproof Cement for Earthenware Tiles, etc.

Calcine some oyster shells, grind them to a powder, and sift

it, then mix the fine powder into a paste with ' ' white
"
of egg ;

it sets at once. This is an expensive cement if required in large

quantities ;
a much cheaper one made on the same lines is

obtained by mixing together lime and curdled milk (casein).

Recipe 459. Waterproof Cement for China, Porcelain, and

Glass.

Make a paste of hydraulic lime and silicate of soda (soluble

glass), and use it at once, as it hardens rapidly (see also

"^Albuminous and Isinglass Cements").

Recipe 460. Cement for fixing Luminous Paints.

Dissolve 1 Ib. of clear white gelatine in 5 pints of boiling

water, and stir in 3 Ib. of sulphide of calcium and 1 oz. of

glycerine, and keep the mixture warm while applying the paint

to the surface to be coated. The calcium sulphide is the

luminous ingredient. This calcium salt should be used in

very fine powder and be properly prepared by calcination,

otherwise it will not remain luminous very long.
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Recipe 461. Cement for Gardeners' and Florists' Use.

(1) Two or three applications of the following compound to

an injured trunk or stem, will prevent the exudation of
"
sap,"

or "bleeding" as it is called.

Mix together
1 Ib. sifted wood-ashes

2 Ib. yellow ochre

1 Ib. of dry carbonate of lead

2 Ib. Venice turpentine, and sufficient linseed oil to

make the whole into a putty consistence.

(2) Mix 3 Ib. of powdered lime, 1 Ib. of powdered charcoal, and

make into a paste with sufficient linseed oil ; apply with a brush.

(8) Melt 5 oz. of resin, then add 1 oz. of oil of turpentine,

2 oz. of tallow, and 1 oz. of spirits of wine.

This is used as a grafting wax.

Eecipe 462. Cement for Ghitta Percha, and similar Materials.

Melt 1 Ib. of resin, and stir in 2 Ib. of tar, and when that is

melted add the gutta percha, and stir well
;

for use re-soften by
heat.

Recipe 463. Cement for Linoleums.

The paste usually used for fixing linoleums absorbs mois-

ture, whereby it decomposes and destroys the canvas texture of

the linoleum, and as it decomposes the paste loses its adhesive-

ness
;
the same remarks apply to the use of paste for leather

substitutes and wall coverings. As a better fixative, a patent

has been obtained for the following compound, which, however,

the author has had no opportunity of testing, so cannot say from

experience how far it fulfils its purpose. To produce 100 Ib. of

the cement, take

55 parts of treacle

25 parts of resin

10 parts of copal resin

5 parts of alcohol

5 parts of primol (this substance is a product of the

distillation of asphaltum ; it has a black colour, and

mixes in all proportions with alcohol).



CEMENTS, ETC., FOE METAL-WOEKEK, ETC. 171

The method of incorporating the above ingredients is this :

Melt the resin and copal resins, then to the melted mass add

the treacle, a little at a time, until it is all incorporated, then

dilute the mass with a mixture made of alcohol and primol.

From the writer's experience with treacle as an ingredient of

cements, the purpose of such addition is to retain the compound
in the plastic condition, and so prevent it drying to a hard,

varnish-like mass. As sugar, glucose, and glycerine have pre-

cisely similar effects (when mixed with animal glue), it is possible

that several varieties of the above patented composition could be

produced.

The following, however, is a reliable composition that can be

used as a cement for linoleums, floor-cloth, etc.

Recipe 464. Cement for Linoleums, Floor-cloth, etc.

Ingredients. 7 Ib. of soft manila copal resin

1 oz. of rectified petroleum

1 oz. of light American resin

1 oz. of resin oil (once distilled).

Dissolve the copal resin in the spirit, separately melt the

resin, and add the resin oil to the melted mixture, then boil up
the mixture until it froths, then allow to cool, and mix it with

5 to 6 Ib. of the copal varnish
; the mixture thus made can be

thinned with more spirits if required.

Recipe 465. Composition for imitating Tortoise-shell.

(1) Mix equal quantities of red lead and quicklime with soap

lees, and lay it on the horn articles which are to be made to

represent the shell, using a small brush so as to lay it on in

spots to imitate the mottle marks of the real article. When
dry, repeat the operation two or three times.

(2) Another process is to grind 1 oz. of litharge and 1J oz. of

quicklime together, with sufficient liquid carbonate of potash to

make the mixture of the consistency of paint, then lay the

composition on the horn in a manner likely to imitate the real

shell, in three or four hours it will have produced the desired
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effect
; then wash off with water, and if the stain is not deep

enough repeat the operation.

(3) The cementing of real tortoise-shell is effected by slightly

warming the edges of the shell and pressing them together until

cold.

Recipe 466. Composition for Dolls' Heads.

Mix 50 oz. of clay, dried and powdered, into a paste, which

is composed of 20 oz. of paper pulp and 30 oz. of plaster of

Paris, and water q.s. The plastic mass is then ready for use.

Recipe 467. Composition for Artificial Coral.

Melt 1 Ib. of resin and mix with it 4 oz. of vermilion, and dip
small twigs into the hot semi-fluid mixture and draw them out and

allow to dry, or else paint the hot mixture on the twigs ;
then hold

the coated twigs over a slow fire (charcoal is best), and twist them

round, so as to cause the coating to assume a smooth surface
;

by using white lead, instead of vermilion, white coral can be

imitated
;
other colouring matter can also be used. By adding

a little venice turpentine to the resin it is rendered less brittle

and not so chippy.

Recipe 468. Composition for Artificial Ivory.

(1) Make an ammoniacal solution of shellac by digesting 4 oz.

of shellac in 1 Ib. of liquid ammonia, put the mixture into a

revolving cylinder, and let the cylinder revolve for 5 hours at a

temperature of 100 F. The shellac will be dissolved and a

thin syrup formed
;
then add to this syrup 2 oz. of zinc white,

mix thoroughly, and put through a colour mill, then place the

compound in a warm place to draw off the ammonia, and use the

resulting mass for moulding the figures of ornaments required

by pressing it in suitable moulds.

(2) Dissolve 1 Ib. of pure rubber in 16 Ib. of chloroform, and

mix the solution with pure gaseous ammonia, then distil off the

chloroform at a temperature of 185 F., mix the warm residue

with phosphate of lime or carbonate of zinc, press it into moulds,
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and let it cool. The zinc carbonate produces the whitest and

finest imitation of any, but the phosphate compound resembles

the colour of natural ivory, as it contains a sufficient amount of

the solid base substance (phosphate of lime), while the indiarubber

serves in place of the gelatine, which cements it together ; the

compound thus prepared can only be distinguished from ivory

by means of the microscope ;
the artificial compound shows an

inorganic structure, whereas the slices of natural ivory exhibit

the peculiar bony structure due to organic formation.

(3) Mix 2 oz. of white shellac (freshly bleached), 16 oz. of

ivory dust, 9 oz. of acetate of lead, and 10 oz. camphor, fuse the

ingredients together in a closed vessel, then allow to cool, reduce

to powder, moisten with turpentine and press into moulds to

form into the object desired.

(4) The following account of making an artificial substitute

for ivory is from a French source ; the bones of sheep and

goats, and the wh,ole of white skins, such as kid, deer, etc.,

are utilised. The bones are macerated for 10 to 15 hours in a

solution of chloride of lime, and afterwards washed in clean

water and allowed to dry. When dry, all scraps of leather, etc.,

are picked out and put into a specially constructed vessel and

dissolved by steam, so as to form a fluid mass to which is added

2J per cent, of alum. The foam is skimmed off as it rises to

the top until the mass is clear and transparent. Any convenient

colouring matter is then added, and while the mass is still warm
it is strained through cloth of appreciable thickness, and received

in a cooler and allowed to cool until it has acquired a certain

consistence, so that it can be poured out on the canvas without

passing through it. It is then drained on frames in the air and

forms sheets of convenient thickness. Next, it is necessary to

harden it, which is accomplished by keeping it for 8 or 10 hours

in an alum bath that has been used before. The quantity of

colouring matter necessary for the operation amounts to 50 per
cent, by weight of the gelatine sheets ; when they have acquired
sufficient hardness they are washed in cold water and let dry in a

frame at first. It is then turned or carved in the usual way.
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Recipe 469. To render real Ivory flexible.

(1) Steep in a solution of phosphoric acid having a specific

gravity of 1130, until the ivory practically loses its opacity, then

wash the ivory in cold water and dry; the ivory thus treated is

softened and can he subjected to pressure, hut it hardens again

hy prolonged exposure to the air, although it is rendered readily

plastic by immersion in hot water.

(2) Another process of softening real ivory is to steep it for

several days in a mixture of 1 oz. of nitric acid and 5 oz. of

water.

Recipe 470. A Substitute for Coloured Ivory.

Melt together over a gentle fire in an iron pot
1 part of pitch

2 parts of gutta percha
5 parts of orange shellac

6 parts of dry carbonate of lead.

Stir until a perfectly homogeneous mixture is obtained, then

turn out the mixture into a cool vessel and colour it with aniline

dyes mixed with dilute alcohol solution of shellac.

Recipe 471, Composition for Ivory Substitute.

Grind to powder 60 parts of charcoal obtained from seaweed

which has been previously heated with sulphuric acid and dried,

and mix it with 10 parts of liquid glue, 5 parts of gutta percha,

and 2J parts rubber
;
the latter substances should be mixed with

coal tar to render them gelatinous. Then add 10 parts of coal

tar, 5 parts of pulverised sulphur, 2 parts of powdered alum,

and 5 parts of powdered rosin to the mixture when heated to

300 F.
;
when cooled, a substance is obtained which is equal in

many respects to genuine ivory.

Recipe 472. Composition to match Whalebone, etc.

Melt at a gentle heat 2 Ib. of catechu with 8J oz. of solid

sulphur, 7 oz. of shellac, 9 oz. of magnesia, and 8 oz. of flour of

sulphur ;
mix well, and when cooled cut it into suitable- sized

pieces, which should then be heated in an oven at 250 to 300 F.
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Recipe 473. Compound for Sizing Fabrics.

Iii 20 parts of glycerine, dissolve by beating 10 parts of

gelatine and 70 parts of dextrine, and tben add 21 parts of

sulpbate of zinc.

Recipe 474. Composition for Dressing Textiles.

Dissolve in water sufficient to effect solution

10 parts of glucose (grape-sugar)

15 parts of sulpbate of magnesia

1J parts of potasb nitrate (saltpetre)

5 parts of glycerine.

Dilute witb water to register 6 B6.

Recipe 475. Preservative Composition for Wood.

Mix
40 parts of lime

5 parts of rosin

4 parts of linseed oil varnisb, and add

1 part of cupric oxide

1 part of sulpburic acid.

Wben applied bot witb a brusb it becomes as bard as stone,

and is waterproof.

Recipe 476. Composition for preparing Disinfecting Paper, for

wrapping up Meat and other Pood-stuffs, for laying

amongst Purs, etc.

Melt 9 oz. of paraffin wax witb 7J oz. of stearin, and tben

stir in 3 oz. of carbolic acid and dip tbe paper in tbis bot fluid,

tben bang up to dry, or else apply tbe bot fluid to tbe paper by
means of a brusb. Paper so prepared will prevent food de-

composing, or furs and sucb like articles being attacked by
motbs.

Recipe 477. Cement for filling Holes, Cracks, etc., in

Building Stones.

Mix together in tbe dry state equal weights of fine sand and

slaked lime, and then add dry casein, in powder, to the extent

of 12 per cent, of tbe weight of the mixture.
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SOLDERS FOR SPECIAL PURPOSES.

Recipe 478. For Aluminium.

(1) 8 parts of alumina

92 parts of zinc.

(2) 12 parts of alumina

88 parts of zinc.

(3) 15 parts of alumina

88 parts of zinc.

(4) 20 parts of alumina

80 parts of zinc.

In each case melt the alumina first, then gradually add the zinc,

finally put in some fat, and stir the mixture with an iron rod

and pour out the mass into moulds.

Recipe 479. For Flux.

(1) Use 3 parts of copaiba balsam, 1 part of venice turpentine, a

few drops of lemon juice.

Dip the soldering iron into the same flux.

(2) 2 parts of silver, 2 parts of tin, 1 part of zinc, 2 of lead.

Recipe 480. Argentine Solder (readily fusible).

17J parts of copper, 28 parts of zinc, 4 parts of nickel.

Recipe 481. Black Solder.

16 parts of copper

24 parts of zinc

1 part of tin

20 parts of brass

6 parts of tin

1 part of zinc.

Recipe 482. Brass or Copper Yellow Solder,

(1) Equal parts of copper and zinc.

(2) Copper, 32 parts ; zinc, 29 parts ; tin, 1 part.



CEMENTS, ETC., FOR METAL-WORKER, ETC. 177

(3) Zinc, 2 parts ; copper, 1 part, and borax q.s.

All kinds of brass may be soldered with Bath metal solder

(75 parts of copper, 21 parts of zinc) or soft spelter, using borax

as a flux. A good plan is to spread on a little borax and water,

and lay on a bit of tinfoil or thin leaf, then heat until the tinfoil

melts and runs, and then coat the surface. Work previously

tinned in this way can then be soldered readily and easily.

Recipe 483. To solder Sheet Brass.

For soldering with a solder bit, use a solder made of 2 parts

of tin and 1 part of lead
; melt, mix, and cast in small bars.

For flux, dissolve zinc in hydrochloric acid (spirits of salts)

until no more will dissolve, then add about one-tenth its bulk of

sal-ammoniac, and dilute with J- bulk of water. Wet the surface

to be soldered with the solution, using a piece of wood or copper
wire for the purpose, then by rubbing the surface with the

tinned portion of the copper
"

bit
"

a coating of tin will be

imparted. Put both surfaces thus prepared together, and heat

by applying the copper bit and a little solder to the outside of

the seam. The soldering bit should be well
" tinned

"
on the top,

which may be done by heating the iron hot enough to freely melt

pure tin. Rub a piece of sal-ammoniac on a slate, tile, or brick.

Then rub the copper part on the brick with tin or solder in

contact
;
the

"
tinning

"
of the upper part of the bit is essential

for effecting the soldering.

Recipe 484. To solder Brass to Platinum.

Put a piece of thin brass wire in a handle and flatten and file

the end like the point of a soldering bit ; dip the end in solder-

ing fluid, and holding it in the flame of a lamp or gas-burner,
run a little solder on it; now, having put the fluid on the

platinum, which will require to be supported with a pair of fine

tongs, place it near the flame, but not in it, at the 'same time

heating the brass wire in the flame with the other hand, and as

soon as the solder melts it will run on the platinum ; only a very

little should be used, and care taken that the solder does not run

to the other side. Having applied the soldering fluid or resin

A. N
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to the brass, hold the two together in any convenient manner,

and warm them in the flame till the solder runs. It is best to

use resin for electrical work, unless the work can be separated

and cleaned thoroughly.

Recipe 485. Solder for Iron and Brass.

If the metals are not to be subjected to extreme heat after

they are soldered together, the following method will prove

successful if carried out as explained below. First make the

iron clean and bright, then afterwards tin it by means of a little

tin solder, and a small portion of clean resin as a flux. The

iron should be kept well warmed while tinning it ; when tinned

clean the brass as bright and free from dust as possible, then

afterwards tin it over with the same solder, using resin as a flux,

then if convenient place the two pieces of metal to be soldered in

a vice, place a small piece of solder between with a little resin,

use the blowpipe ; as the blowpipe flame becomes warmer

between the two pieces of metal, the vice should be drawn

together so as to ensure a close joint ;
when set the joint will be

firm and strong.

Eecipe 486. To solder Platinum and Gold.

It is necessary that a small quantity of fine gold (18 carat

gold) should be sweated until the surface of the metal is at nearly

a white heat, so that the gold shall stick to the platinum;

ordinary gold solder will adhere firmly to the face obtained in

this manner. Hard solder acts partly, fusing and combining
with the surface to be joined ; platinum alone will not fuse or

combine with any solder at a temperature anything like the

fusing point of ordinary gold solder.

Eecipe 487. To solder German Silver.

Kill some pieces of clean zinc with spirits of salts, then clean

the surface to be soldered by scraping clean and cover with the

spirits of salts fluid, then lay on a piece of pewter solder to the

joint, and melt with the blowpipe. For German silver goods a
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good solder is made by equal parts of silver and zinc, using
borax as a flux.

Recipe 488. To solder Steel Joints.

Use a solder composed of 3 parts of brass, 1J parts of copper,

and 28J parts of silver. If the solder made will not run on iron

or steel very well, lay on a thick paste of borax and perform the

soldering operation quickly.

Recipe 489. To solder Zinc and Galvanised Iron.

Dilute commercial hydrochloric acid with one-third its bulk of

soft water and use this as a flux instead of resin. Keep the

soldering iron well heated.

MISCELLANEOUS SOLDERING COMPOUNDS.

Recipe 490. To Solder Iron and Steel.

Fuse 2 parts of lead and 1 part of zinc.

Recipe 491. Fnsible Solder for closing Steam Holes in

Tinned Goods.

Mix by fusing together

10 parts of lead

16 parts of tin

1 part bismuth.

Melt the lead first, then add the tin, and finally stir in the

bismuth ; this makes a very soft solder.

Recipe 492. Solder for Brazing Steel.

12 parts silver

2 parts brass

1 part copper.

Recipe 493. White Solder for Britannia Metal.

(1) 50 parts tin

4 parts copper.

(2) 4 parts antimony
2 parts tin.

N 2
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Recipe 494. Glaziers' Solder for "Leaded" Glass.

5 parts lead

1 parts tin.

This solder fuses at 500F.

Recipe 495. Solder for Enamelled Metal.

25 parts copper

7*07 parts silver

67'93 parts gold.

Recipe 496. Very refractory Solder for Metal to be

Enamelled.

18 parts silver

74 parts gold.

Recipe 497. Silver Solder for Plated Metal.

Melt together 10 dwt. brass and 1 oz. pure silver.

Recipe 498. Soldering Liquids.

(1) Cut up some clean zinc and put it in a bottle, and pour
on some spirits of salts (hydrochloric acid) and 1 part of

glycerine and 8 parts of water, so as to have a clear solution.

This is non-corrosive, but works slower than the ordinary

soldering fluid.

Recipe 499. Soldering Paste.

This is made by mixing starch paste with a solution of chloride

of tin. This produces a liquid about the consistency of syrup,

which is more readily applied to the soldering seams than

ordinary soldering liquid. It is used for soft soldering.

Recipe 500. "Cold" or Chemical Soldering.

This is a neat method of soldering small articles ; it is carried

out as follows : Cut up a piece of tinfoil the size of the surface

to be soldered, dip a feather in a solution of salammoniac and
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paint the surfaces of the metal, place these in the proper posi-

tion with a tinfoil between, put it so arranged on a piece of iron

hot enough to melt the tinfoil ;
when cold they will be found

firmly fastened together.

Recipe 501. Soldering Liquid for Copper and Bronze.

This liquid is prepared by mixing finely pulverised "cryolite,"

and a solution of phosphoric acid in spirits of wine.

Recipe 502. Jewellers' Soldering Fluid.

Dissolve chloride of zinc in alcohol to make a saturated

solution.

Recipe 503. Magic Solder.

This, as sold in sticks in shops, is composed by melting together,

in a crucible at a very moderate heat, 1 part of bismuth, 3 parts of

tin, 2 parts of lead, and casting into slender sticks. Another form

of magic solder consists in cutting tea lead into strips about

1 inch wide and rolling them up into a tube, and filling the tube

with powdered resin.

Recipe 504. Anti-oxidise for Silver.

To prevent the silver being oxidised while soldering, coat the

surface that is not to be soldered with a paste made of whiting
and water.

Recipe 505. Solder for Pewter and Britannia Metal

(1) Melt 10 parts of tin, 5 parts of lead, 1 to 3 parts of

bismuth.

(2) Mix 3 parts of tin, 1J parts of lead, 1j parts of bismuth.

(3) Solder for tin or pewter. 2 parts of lead, 1 part of

bismuth.

Recipe 506. Soft Soldering Paste for use with Metal, Glass,

and Stone.

Dissolve 1 to 2 oz. of sulphate of copper in 1 quart of water,

and then dip in the fluid narrow strips of clean zinc, which will



182 AGGLUTINANTS.

cause the copper to be precipitated as brownish metallic

copper in the fluid. Collect the precipitate in a filter, and

wash it several times with hot water
;
then put the washed mass

into a Wedgwoodware mortar, and for every 3 oz. of it add 6 to

7 oz. of metallic mercury, add also a little sulphuric acid to

assist the combination of the two metals when commingled; this

forms a paste or amalgam which sets hard in a few minutes ;
while

the paste is soft it should be made into small pellets. When
wanted for use heat one or more of the pellets until the mercury

oozes out from the surface in small beads, shake or wipe them

off, and rub the pellet into a soft paste in a small mortar and

filter
;
use a sheet of glass or tile with a glass muller until it is

as smooth and soft as painters' white lead. This, when put on a

surface previously amalgamated by the soda and mercury, adheres

firmly and sets perfectly hard in about three hours. The joint

can be polished if necessary, either by a hammer and cold chisel

or by a heat about sufficient to melt plumbers' solder.

Recipe 507. Flux for Cold Soldering.

Mix one part of metallic sodium with 50 to 60 parts of

mercury, and shake up in a bottle until they combine ; keep the

amalgam in a stoppered bottle free from the air. It has the

property of amalgam ating (equivalent to tinning by heat) any
metallic surface, cast-iron included. This is the sodium

amalgam referred to in the above formula.

Recipe 508. Soldering Glass and China with Metal.

This process is very useful in fitting up electrical and scientific

apparatus. Supposing it is a glass tube that is to be soldered :

platinum and glass have nearly the same expansive point, and

on this account platinum can be fused in glass without the

latter cracking when cold. In the present case we wish to

coat the glass with platinum ; this is accomplished as follows :

Mix very neutral chloride of platinum with essential oil of

camomiles, and having heated the glass, spread this mixture

on the hot glass ;
the oil slowly evaporates, and when the



CEMENTS, ETC., FOE METAL-WOKKEK, ETC. 183

white and odoriferous vapour ceases to be given off, the

temperature is raised to a red heat
;.
the platinum is then

reduced, and covers the glass tube with a bright layer of metal ;

the metallised tube is then fixed to the negative poles of a battery

of suitable energy, the surrounding fluid being sulphate of copper

solution, and the current is started, when a layer of copper will be

deposited on the platinum that covers the glass. This copper

deposit should be very adhesive. The glass, when thus coated

with copper, can be treated like a tube of genuine metal, and

can be soldered.

Instead of being platinised, the glass may be silvered, by

heating the glass, covered with nitrate of silver, to a heat

bordering on red ; the silver will then become reduced and an

adherent deposit of silver formed on the glass.



CHAPTER VI.

SOLDERS OF ALL KINDS FOE ALL PURPOSES.

TABLE OF SOLDERS.

Name of Metal.
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TABLE OF SOLDERS continued.

Name of Metal.
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TABLE II. OF SILVER SOLDERS.



CHAPTER VII.

BRIEF NOTES ON THE CHIEF MATERIALS USED IN PRODUCING

THE VARIOUS AGGLUTINANTS, FACTS AND DATA ALREADY GIVEN.

THE following facts concerning the materials used as ingre-

dients in producing agglutinants, are not intended to be

exhaustive : space precludes full details of them. What is given,

however, is fully sufficient to enable anyone to understand the

capabilities of the several articles as regards their agglutinative

and combining power. For fuller particulars the reader is

referred to such technical works as
"
Thorpe's Dictionary of

Chemistry,"
" Watt's Dictionary of Chemistry," or "Chambers'

Encyclopaedia."

An inspection of some of the foregoing formulae will reveal

the fact that many dissimilar materials can be combined to form

a homogeneous mass, if the correct method of incorporation is

followed
;
but unless a proper procedure be followed no such

combination will occur. It is a common fallacy with many that

the successful production of an agglutinant is entirely dependent
on the mathematical exactitude of the proportion of the several

ingredients.

In some few cases this idea is correct, but in the majority of

cases success does not depend so much on the precise proportions

of the ingredients as on the proper procedure in incorporating
them. Such procedure is fully given with each formula, so that

there is no need for the reader to make the mistake which one of

the writer's clients did, who simply mixed all the ingredients

higgledy-piggledy and then wondered why he failed to produce
the compound he wished to.

Algin.

This substance is the name given to a brownish jelly-like

mass obtainable from certain species of seaweed.



BRIEF NOTES ON CHIEF MATERIALS USED. 189

This jelly has a feeble adhesiveness, and is of an alkaline

nature, because it is produced by boiling the seaweed in alkaline

lyes.

Except as a sizing material for use in the textile industry,

algin has not come into general recognition as an agglutinant ;

but the writer, who has had considerable experience with it, has

formulated compounds that can be used for a great variety of

purposes : such as the production of a compound for priming

linoleum ;
the production of an elastic composition that can be

used for producing cores for tennis and golf balls, etc.

Algin can be utilised in the production of elastic, waterproof

and fireproof insulating compounds for electrical use, and as a

substitute for gut^a-percha and rubber in forming non-conducting

coatings for electrical wire installations, and many other pur-

poses. One of the pioneers in the production of algin for com-

mercial purposes was the British Algin Company, of Holywell,

North Wales.

Seaweed Jelly or Vegetable Gelatine.

The seaweed, collected by the native name of tenjusa, is care-

fully washed and afterwards boiled, so as to form a glue-like

decoction, which is strained off and put into square boxes.

When cool, it forms a stiff jelly, which can easily be divided

into squares a foot in height. The manner in which the surplus

water is removed is very peculiar : the jelly squares are exposed
in the open air during a cold night and allowed to freeze

; during
the day the sun melts the frozen water, which runs off, leaving

behind what one might term the skeleton. It is a white horny
substance which is extremely light and easily dissolves in hot

water. When cooled it again forms a stiff jelly.

This article can be used for a variety of purposes, for culinary

use, the making of bon-bons and jellies, for clarifying liquids

as a substitute for animal gelatines, for making moulds used by
the plaster of Paris workers, etc. A French firm has invented

and patented a method for the recovery of cellulose from seaweed,

and also from the refuse of fucose a gelatine substance suit-

able for impregnating tissues, leather, and wood from seaweed.



190 AGGLUTINANTS.

In this process the seaweed is preserved from decomposing (as it

is liable to do when piled on heaps) by spreading out the seaweed

and sprinkling it with a 2 per cent, solution of some mineral acid.

Algin, which is a different body obtained from seaweed, cannot

be used because the algin is obtained by boiling the same sea-

weed with alkalies, such as soda salts, or else a 2 per cent,

solution of zinc mineral acid, or a mixture of 1 part of heavy
oil tar and 20 to 30 parts of water. The actual process of

extraction consists in macerating the seaweed with acids in

water to extract the saline matters, and leave behind the fibre

and the gelatine. For example, to obtain an insoluble fibrous

jelly, the amount of acid required is 5 to 10 parts per 100 of

seaweed and 190 to 195 parts of water, according to the kind

of acid used, and the degree of concentration of the latter (50%

sulphuric acid, for instance, with an immersion of 15 to 20

minutes). To obtain a fine jelly, slightly soluble in water, 20

to 40 parts of acid and 160 to 180 parts of water will be needed

with an immersion of 15 to 20 minutes, the reaction of the

acid being allowed to continue for a month before washing. The

mass is then washed by the use of a current of steam, either

simple or under 3 or 4 atmospheric pressures, and is then placed

in a filter press, when two products are obtained : a mass of

cellular substance suitable for paper making, and a syrupy alkaline

liquid containing the fucose ; when treated with mineral acids,

the liquor yields a coagulation of fucose insoluble in water and

acids, but soluble in alkalines. The coagulated mass combines

with alumina and with the oxides and salts of iron, zinc, magnesia,

tin, etc., forming various gelatinous compounds suitable for

impregnating fabrics, and the mother-liquor is concentrated and

treated with chlorine hypochlorate, chloride of iron, and also

salts of copper, for the extraction of iodine.

Albumen.

The albumenous substances used as agglutinative ingredients

are blood albumen, the white of egg and casein, and the

curd obtained from milk. These three bodies are used largely in

the leather trade for dressings or finishing glosses ;
for dyed
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leather, egg albumen is largely used with lime, also to form

quick setting cements for china and glass which are fireproof,

and also insoluble. Casein is used in many ways ; in fact, its

capabilities are not yet fully developed. When dissolved in an

alkaline solution or in diluted ammonia, a mucilaginous fluid is

obtained which dries with a dull gloss, but when dry is insoluble

in all menstrua ; such a fluid forms a useful waterproofing vehicle

for coating wallpapers, furniture leather, and other materials.

When made into a thick mucilage or a pasty mass and made

with lime, casein forms hard-setting cements that are useful for

a variety of purposes.

Blood Albumen.

This is used in many preparations for dressing textiles, glosses,

finishes, etc. To prepare such albumen, the blood is used fresh

from the slaughter-house, because the quicker the coagulated
blood is placed in sieves the brighter and purer the serum drawn

off. The coagulated blood is cut up into cakes in inch cubes, and

these are put upon tlte sieves, and allowed to drain off for 40 to 48

hours ; the first drawings will be red, on account of red corpuscles

being mixed with it, but in about 1 hour the serum draws off per-

fectly clear. This clear fluid is drawn off from the red sediment,

and run into wooden vats having a capacity of 40 to 60 gallons.

The preparation of natural albumen is carried out as follows :

To every 100 parts of serum add 1 part of oil of turpentine, and

agitate the mixture for 1 hour in a suitable vessel fitted with an

agitator. The oil of turpentine forms ozone, which exerts a

bleaching action on the albumen and withdraws also a mucilage
from the serum and acts as a preservative. The agitation is

carried on for about an hour
;
then the mixture is allowed to stand

quietly for 24 to 36 hours, when the clear serum is drawn off

from the sediment ; the serum is then dried on iron trays which

have been japanned or coated with paint and lacquer. These

trays are about 12 inches long, 6 inches wide, and f inch deep ;

the temperature of the drying room must be about 122 F., and

is generally raised for 2 hours to 125 to 130 F.
;

it is then
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lowered to 100 to 105 F., and kept at that temperature for 24

hours, when the drying is finished.

Patent Albumen.

This is prepared as follows : Mix together 12 fluid oz. of

sulphuric acid, 2 oz. of concentrated acetic acid, and 30 oz. of

water, and mix this with 500 oz. of serum; then add 14 oz. of oil

of turpentine to the mixture and agitate the whole for 1 hour
;

then let the mixture rest for 24 to 36 hours, and draw off the

clear serum, neutralise with ammonia and dry it. The yield
of dry albumen obtained is about 10 per cent, of the coagulated
blood.

A " second
"

quality of albumen may be obtained by treating
red coloured serum, and the sediment even, may be made to

yield a
"
third

"
quality of albumen by agitating it with water,

while the residue of the blood may be dried at a temperature of

145 to 169 F. in sheet iron pans.

Egg Albumen.

This should be clarified by skimming, and if the purpose for

which it is to be used permits, a small percentage of glycerine

may be mixed with the white of egg. All traces of yolk (which
contains an oil, and also sulphur) should be removed from the

white.

Acetic Acid and Acetone.

Acetic acid is the commercial name for vinegar. It has the

composition C2H3 2 . It is a fluid which is prepared by the

oxidation of alcohol by several processes ; it is also produced by
the distillation of wood, when the crude acid thus obtained is

known as pyroligneous acid. It is used in making cementative

compounds, and as a liquefier of gelatinous bodies, whereby

they are prevented from gelatinising and form liquid compounds.

(See
"
Liquid Glues.")

Acetone is a colourless liquid that is obtained by the dis-

tilling calcium acetate or by oxidising acetic acid vapour. It

has the composition C4H60, and is useful as a solvent for
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resinous bodies and celluloid to form varnishes or agglutina-

tive cementing compounds where resin forms one of the

components.

Alcohol, Ether and Methylated Spirit.

The word "
alcohol

"
commonly refers to ethyl alcohol (i.e.

spirits of wine), which has the chemical composition C2H60.

This fluid and its allies of the same group may be looked upon
as consisting of the radical CaH^, added to one molecule of

water (H^O). It would be outside the scope of the book to

go into details concerning various alcohols, so the reader is

referred for full particulars to special chemical treatises, such

as "Watts' Dictionary of Chemistry," or some other standard

work of reference.

To enable alcohol to be used for industrial purposes, but at

the same time not fit to drink (brandy, whiskey, etc., are

spirits the base of which is alcohol), the spirit is mixed with

some non-drinkable spirit (or methylated, as it is termed), such

as acetone or wood alcohol. In recent years, however, it has

become the practice to produce a methylated alcohol with

mineral fluids, such as benzol, petroleum spirits, etc. Although
such fluids do not naturally interfere with the use of alcohol in

the painting trades, yet the spirit that has been methylated
with a mineral oil is not to be recommended for use in effecting

the solution of resinous bodies. As alcohol very readily imbibes

water, even from the air, it becomes weaker in strength if left

exposed to moist air, and if of very weak strength becomes use-

less as a solvent of resins. Absolute alcohol is alcohol which

has been rectified so that there is practically no water in its

composition. Proof spirit contains 50'8 parts by weight of

alcohol to 40*2 of water, and possesses a specific gravity of

15*5. When methylated, it is usual to add not more than

10 parts of the adulterant to 90 parts of alcohol.

Ether is a spirituous fluid that has the composition of C^HioO,

and is used as a solvent for resins when alcohol is too weak to

dissolve them, and differs from common alcohol in belonging to

the dicarbon alcoholic group.

A. o
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Chloroform (CHCL2) is a product formed by the action ot

chlorine on marsh gas. It is used as a solvent for resinous

matter, gutta percha and rubber. When inhaled, it acts on a

person's nervous system in such a way that he is rendered

insensible to pain, or even rendered unconscious if inhaled in

large quantities.

All these spirits are volatile and inflammable, and, with the

exception of common alcohol, injurious if inhaled too freely.

When employing them as solvents of resinous bodies, it is usual

to warm the spirit, which is best effected by standing the vessel

containing it in another vessel holding hot water, so that the

temperature shall not be too high. A high temperature would

vaporise the spirit and be liable to cause an explosion by ignition.

Arabic or Gum Acacia.

A solution of gum arabic mucilage contains sulphur, and an

acid, which renders the mucilage liable to decompose (become

mouldy) and cloudy. These defects can be remedied by mixing
1 part of lime with 4 parts of distilled water, and dissolving the

gum in the fluid. When the gum has dissolved, a few drops

of sulphuric acid are added, the lime will then be separated as

insoluble sulphate of calcium, which will settle as a sediment,

leaving a clear solution of the gum that will not decompose ; the

clear liquid should be decanted from the sediment and sepa-

rated by straining the fluid. In the case of inferior gum
acacia, the gum should be first moistened in alcohol before

dissolving in the lime water.

Beeswax (bleaching of).

A slow, tedious process of bleaching is to form the wax into

thin layers after melting it and pour it out into shallow trays

and exposing these shreds to sunlight, which will oxidise the

colouring matter and destroy the yellow tint. This process

is not only long and tedious, but produces only a surface bleach-

ing, and to carefully bleach the whole of the wax it requires to

be remelted and cast into sheets and exposed to the sun
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several times. Another way of bleaching is to mix the melted

wax with certain essential oils, which take up oxygen from

the air in the form of ozone. Oil of turpentine is the oil

most frequently used. Thus a mixture is made of 1J to 2 parts

of turpentine with 8 parts of the wax, and the mixture so heated

that the oil begins to evaporate. Then the wax is run into bands

or ribbons, and spread out to bleach in the sunlight. By this

means the bleaching operation can be completed in a week,

whereas by the former method three to four months of exposure
to the sun's rays are required. The mixture of wax and oil must

not be heated too strongly, otherwise the mass is rendered

dark brown and emits an unpleasant odour. Only until the

temperature volatilises should the heat be continued. When

properly heated, the mixture of wax and turpentine becomes

dark, and a black substance separates out from it which must
be filtered off through a closely woven linen cloth before

exposing the wax to the bleaching process. Metal vessels should

not be used for the purifying of the wax and oil, only enamelled

ones or better still porcelain vessels.

Bisulphide of Carbon, CS2 .

This is a most evil-smelling fluid, of an oily appearance. It

is volatile, inflammable, and poisonous when inhaled, because it

is very solvent of animal matter : 1 part by volume or weight will

dissolve 5,000 times its bulk or weight of animal matter ; con-

sequently, if it gets absorbed into the blood of the operator, the

blood will be decomposed, and illness or even death occur. On
this account all operations with this fluid should be carried on in

the open air, or under a strong current of air (such as a chimney
flue) that carries the vapour away from the operator. Another

reason for manipulating this fluid in the open air is, that it is

highly explosive ;
1 volume of the liquid expands to 10 volumes

of gas, and as its vapour (i.e. gas) ignites at a very low tempera-

ture, below zero in fact, all manipulations with this fluid should

be carried on out of reach of a naked flame or indeed heat of

any sort.

o 2



196 AGGLUTINANTS.

The chief use of carbon-bisulphide in cement making is for

effecting the solution of gutta-percha and indiarubber
; but

as there are other solvents practically as good, it is best to

dispense with CS2 .

Besides dissolving the above solids, carbon bisulphide dissolves

sulphur and phosphorus. A bit of solid phosphorus dissolved

in carbon bisulphide forms a dangerous fluid, because if such

fluid be poured on any organic body, such as a piece of paper,

the finely divided phosphorus that was dissolved in the fluid

penetrates the fibre of the paper and is rapidly oxidised by the

oxygen of the air, so rapidly in fact, that combustion occurs,

setting the paper on fire. A solution of caoutchouc in this fluid

will form a thin layer when the solution is poured over a

plate of glass and dried off, because the carbon bisulphide

rapidly evaporates, leaving behind only a thin layer of rubber.

Carbon bisulphide is insoluble in water, and will not mix

with it.

Caoutchouc.

This is the native name for indiarubber
;

it is a compound of

hydrogen and carbon, and is obtained as an inspissation by

making an incision in the bark of the rubber tree, and collecting

the thick viscid fluid that exudes in the cup of clay applied to the

trunk below the incision. In the pure state, this inspissation

of gum is of an ivory white with a greyish instead of a

yellowish tinge.

Indiarubber chemically combines with sulphur, and when

such compounds are submitted to a certain temperature it

becomes "vulcanised," forming an elastic insoluble substance

that is non-miscible in water, but more or less soluble in several

hydrocarbon solvents, such as carbon bisulphide. Mineral

matters are usually incorporated in the rubber and sulphur

compounds so as to produce compounds suited for various

purposes. By heating the sulphur and rubber to a high tempera-

ture, it loses its elasticity to a large extent, and forms a black,

horny mass, known as "ebonite" or "vulcanite," which is

largely used for insulating purposes in making electrical
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machines, etc. Gutta percha is also the hardened gum of a

tree similar in nature to rubber, but different in its physical

properties ;
it is insoluble in alcohol, but soluble in ether,

petroleum spirit, oil of turpentine, etc.

Carbolic Acid, Oil of Cloves, Camphor and Essential Oils.

These bodies are used in cements, mucilages, farina pastes,

and in gelatine compounds to prevent putrefaction or decompo-
sition occurring. In the case of camphor, that substance is also

used in making alcoholic solutions of resins so as to facilitate

their solution in the menstrum.

Casein (i.e., the Curd of Milk or Cheese).

This is the
" curd

"
which is formed when milk is coagulated

(curdled), by means of rennet, acids, or the formation of lactic

acid by warmth.

When separated from the whey and washed, it can be dis-

solved in alkaline fluids to form solutions which are of a

more or less agglutinative nature ;
such solutions are capable

of acting as binding vehicles for a variety of substances,

whereby a large number of useful compounds are obtainable.

If, instead of dissolving the "
soft

"
(i.e. fresh washed and dried)

curd, it is pressed and dried in suitable temperatures, the casein

dries up to a fine powder very much like grains of sand with a

pale to a straw yellow colour, this dry casein can be kept

indefinitely, provided it be kept in a dry place, and is soluble at

any time in suitable menstrua, to form solutions of an

agglutinative or varnish-like nature. For example, when dry

casein is dissolved in strong liquid ammonia, a thick varnish-

like fluid results, which can be used on paper and other

materials as a varnish, which dries with a gloss, and which is

practically waterproof when dry.

In other cases, carbonate of soda, sodium hydrate, silicate of

soda or of potash and borax dissolve casein, dry or moist, to

form solutions which are available as binding materials for the

production of waterproof and fireproof paints, for compositions

to imitate horn and ivory, and many other substances. When
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fresh milk is curdled by mixing rennet with it, casein is

obtained which is used for making cheese, but for industrial

purposes the fresh milk is curdled by the addition of acids which

cause a separation of the casein from the whey in a coagulated

mass. The yield of casein in any case is about 2 to 2j per

cent;, the average being about 3 per cent. The milk sugar,

lactic, and other valuable constituents of milk are retained in the

whey-milk, from which they can be separated by suitable means.

The curd, as it is termed, is insoluble in water or dilute acids,

but concentrated acids and solutions of alkalies dissolve it,

whereas formalin (formaldehyde) converts it into a tough insolu-

ble mass that can be employed in a number of useful processes

in the industrial arts. By the action of prolonged warmth

upon fresh milk its constituents become separated with the forma-

tion of lactic acid, and the presence of this acid in the milk will

cause a separation of the curd .

Casein is not dissolved in fresh milk, but is present in a

suspended form. When the milk is curdled the lime in the

milk is separated from the casein, and the latter separates from

the fluid in a solid form (" soft curd "). Fresh milk is very rich

in fats (butter, etc.), which interferes with the presence of the

precipitaton of casein, therefore it is usual to employ skimmed

milk for the production of casein. On this account, the pro-

duction of casein should become a valuable adjunct to the dairy,

because of its many serviceable applications in the arts, and on

account of its comparative high price 60s. per cwt. The purest

form of casein is that obtained when acids are used as the

precipitating agent. The temperature of the milk should not

be higher than 140 F., nor lower than 68 F. When precipi-

tating by rennet, only a very small percentage of rennet is

required ;
in fact, only small quantities of any other acid are

required to precipitate the curd from skimmed milk. The

rapidity of production, and the contractile power of the casein

produced, is dependent on the strength and amount of acid

used.

To fit the casein for use for industrial purposes, it must be

washed free from all traces of acid, pressed to expel all moisture,
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and either dried to a condition that permits of its crumbling
to a powder or else be dissolved in suitable menstrua. Sul-

phuric acid may be used, or nitric acid, as the precipitating

agent ;
the former causes precipitation at once, but with the

latter a little time is required for the acid to operate before

the curd separates and is deposited at the bottom of the vessel.

The amount of nitric acid required is J to j per cent, of acid

of 1*300 specific gravity mixed with 4 times its own weight of

water.

When the casein is required extra pure, it can be precipitated

from the skimmed milk by a mineral acid, such as sulphuric ; then

separated from the whey, washed and dried, curd is thus obtained.

It should then be dissolved in an alkaline fluid, from which it is

again precipitated by means of lactic acid.

Then the re-precipitated casein is again washed free from all

acid, pressed and dried, or used as "soft" curd for forming
solutions. Instead of mineral acids, the "

vegetable
"

acid,

acetic, may be used for precipitating the curd. The whey should

be tested from time to time to ascertain whether all the curd

has been precipitated. The test is made by adding a little acid

to a small quantity of whey that has been separated from the

bulk of deposited curd. If more casein is still precipitated

from the whey, then the bulk of it should be further treated

with acid so as to precipitate all the curd
;
the precipitated curd

is drained from the whey, then washed, first with cold and then

with warm or hot water, after which it is pressed and dried, or

used in its soft state.

The chemical composition of casein is as follows :

Carbon (C) ... ... ... ... 52*9 per cent.

Hydrogen (H) 7'0

Nitrogen (N) 15'6

Oxygen (0) 22*7

Sulphur (S) 0'7

Phosphorus (P) 0'8

As the applications of casein to industrial purposes are only

just being put to practical use, there is a big future before casein,

but to enlarge on its merits here would be to unduly increase
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the bulk of this book. As the book on "Casein" already

referred to contains data collected from various English and

foreign sources that have been published during the last fifteen

years or so, it forms a useful book for those who want to prepare

or exploit casein as a commercial substance.

Celluloid.

This is a product of nitro-cellulose and camphor, and, as a con-

sequence, is very inflammable ;
even a warm room will cause it to

undergo spontaneous decomposition, with the emittance of dense

white fumes. There are several varieties of nitro-cellulose, distin-

guished by the prefixes mon- di- tri- or tetra-, and the production

of cellulose is usually obtained from a mixture of the last three

forms. The composition of the mixture varies, and these

varieties may be the cause of great difference in the thickness

of the solution of different batches, a fact that should not be

lost sight of in making celluloid varnishes. One of the best

solvents for celluloid is amyl acetate, which should be perfectly

pure to effect a perfect solution.

Celluloid can be prepared from many vegetable substances

which are rich in cellulose, such as cotton, linen, hemp, white rag,

unsized paper, and they are dried at the temperature of boiling

water (212 F.), ground up, and stored in a place free from mois-

ture. The vegetable substance is then converted into pyroxylin by

steeping it in acids. The following is an outline of the process :

The material is put into a glass vessel, or one not capable of

being acted on by acid ; three such vessels are required. The

cellulose is put into one of the vessels and soaked in acid for

10 to 15 minutes ;
it is then pressed out and put into a second

vessel containing fresh acid, which consists of 3 parts of sul-

phuric acid of specific gravity 1*834 and 2 parts of concentrated

commercial nitric acid. The material is steeped in the mixed

acid for several hours until the cellulose is converted into

pyroxyline, when the mass is spread and freed from adhering acid

by washing it in the third vessel in water. It is then pressed

out, put into tanks that rest on an inclined plane, and a stream

of running water allowed to flow over it. When sufficiently
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washed, the pyroxyline is converted into celluloid thus :

40 to 50 parts of camphor per 100 parts of pyroxyline are mixed

together, and put into some strong fabric capable of great resist-

ance ; these bundles are enclosed in bags made of horsehair and

placed between the plates of a warm press and subjected to a

pressure for an hour or more. The contents of the bags are

then removed and the compressed cakes are put into a heated

cylinder press and next into an apparatus containing a vacuum,

while the jacket surrounding the cylinder contains such sub-

stances as chloride of calcium, concentrated sulphuric acid, etc.,

for the absorption of water
;
resins and other substances con-

taining resinous matter may be incorporated with the product

to obtain uniformly coloured or marbled masses. Cellulose thus

produced is plastic when heated, and may be cast. It is in-

flammable, but may be made incombustible by washing the

pyroxyline in a solution of soda silicate, incorporating it with

phosphate of ammonia, or soda, borate of lead, or such fluxes as

are used in porcelain and glass painting.

A simple process for preparing celluloid consists in dissolving

50 parts of gun cotton in a mixture of 100 parts of ether and

25 parts of camphor, and evaporating the solvent from the

resulting jelly-like mass until it is plastic. It is then exposed
in plates to the air until it is hard and capable of taking a

polish.

Celluloid Billiard Balls.

These are prepared by rolling several plates together and rasping
the new-formed plates into a coarse powder. This is dried at

222 F., pressed into suitable metallic moulds, and heated for

1|, or at the most If, hours at 248 F.

As regards other forms of celluloid, or "vegetable" celluloid

as it is called, potatoes form a useful material for producing it.

A process carried out as follows gives good results : Pared

potatoes are steeped for 36 hours in a mixture of 8 parts of

sulphuric acid and 100 parts of water ; the mass is then washed

and dried between sheets of blotting paper, and pressed by
means of a strong press.
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Masses resembling ivory can be produced, which can be

utilised for the production of billiard balls, etc., by steeping
the potatoes in a solution of sodium hydrate of 3 per cent,

strength, instead of sulphuric acid ; the mass becomes more

elastic, but of a dirty white colour. If steeped in a stronger
alkaline solution, such as a soda lye of 19 per cent, strength, a

stringy, hornlike mass is obtained, which can be worked and

used for many of the purposes that real horn is used for, such

as the production of combs, for ornaments for ladies' hair, etc. ;

Turnips may be used instead of potatoes. These compounds
can be coloured with aniline dyes. The product obtained

from turnips is
"
coraline," or coral celluloid.

The moulding of celluloid articles is carried out as follows :

The cellulose material is converted into pyroxyline by steeping
in a mixture of sulphuric and nitric acids, and is then removed

from the acid, washed in water, and allowed to dry for 12 to 24

hours. Then this mass, while still warm, is put into a solvent,

such as methyl-alcohol, ethyl-alcohol, sulphuric ether, to which

gums, balsams, resins, colouring matters, etc., have been added,

the solvent being mixed in the proportion of J gallon to 2J Ib.

of pyroxyline, but the quantity varies according to circum-

stances. The proportions of the other ingredients also vary

according to the colour, tenacity and degree of hardness of the

mass. The mass is then heated in a suitable vessel at 150 to

220 F., whereby it becomes plastic. It is ground, thoroughly

mixed, and dried at a temperature not exceeding 150 F., when

it is put, while still plastic, into the desired mould.

The working of cellulose is carried out in a similar manner

to the treatment of all hornlike substances ;
the same instru-

ments may be used for turning, boring, and planing it. By
heating it to 165 F. it becomes sufficiently plastic to assume

any desired form.

It is necessary to heat the mould, which should be of brass,

before pressing the celluloid article
;
which should be cooled off

in the mould by means of cold water. The length of time for the

celluloid to remain in the mould depends on the temperature ;
if it

be below 165 F., only a few minutes in the mould are sufficient.
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For polishing celluloid, very fine pumice stone and powdered

emery, mixed together in equal quantities and kneaded into a

dough with hot soap (free from resin), is used. This compound
is dried, and then spread upon the polishing instrument.

When the articles are to be punched or pressed from the

material, the cellulose should he heated in water at a tempera-

ture of 100 F., so as to prevent it tearing and splitting off.

If, in working, the celluloid becomes brittle, it is softened by

dipping it for a few minutes in spirits of camphor. The

finished article should not be kept in airtight boxes, as this

will prevent the evaporation of the camphor, and so cause the

celluloid to undergo incipient decomposition.

For cutting celluloid with iron tools, worked quickly to and

fro, as in sawing, considerable heat is generated, which will so

soften the celluloid as to render it unworkable ;
in such a case,

water should be allowed to trickle on the cutting or sawing
tool.

The cement for fastening celluloid on other substances is

prepared by dissolving 1 oz. of shellac in 3 to 4 oz. of methy-
lated spirit (not methylated with mineral oils), and adding
1 oz. of camphor, or else dry scrapings or raspings of celluloid,

and dissolving it in alcohol of 90 per cent, strength.

Dextrine, Starch, and Vegetable Gums.

Dextrine is very similar to starch in composition, in its

chemical formula also, and also to sugar, its formula being
C6Hio05 ;

it is called
"
dextrine," because a solution of it

rotates a ray of polarised light to the right, and it is also called
"
British gum," because made use of for coating postage stamps,

the dextrine is produced by the action of a small percentage
of nitric or hydrochloric acid on starch, and heating the

compound, whereby a mass is obtained very much like gum
arabic mucilage.

Dextrine can also be produced, together with dextrose

(" grape sugar "), by the action of malt extract upon sugar. On

boiling with dilute acids, dextrine is converted into dextrose ;

although soluble in water, it is insoluble in alcohol. Other
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starches besides "
farina

"
may be used for the production of

dextrine.

To test the purity of dextrine, put a few grains of the

dextrine in a test tube and pour on it almost 50 times its weight
of pure cold water, shake up the mixture, and then let it

rest for 10 minutes. If pure, the dextrine will dissolve com-

pletely and form a clear solution
;

add a little water to the

residue, heat to boiling and let it cool, and add a few drops of

iodine water; if a blue colour appears, it indicates the presence
of starch

; pure dextrine does not give a blue colour.

Starch.

Starch has the same composition (C6Hi 5) it is identical, in

fact, with dextrine. Some starches have a different composition,

but always a multiple of these numbers. Starches are obtained

from vegetable substances, and form granules of a distinctly

organised structure, but vary in size (see "Farine"). Starch

granules are insoluble in water (cold), in alcohol, and ether, but

when heated with water to temperatures of 70 to 72 F. the

granules split and form a thick mass called starch paste.

Gluten.

Gluten differs from starch in being vegetable, and is com-

bined with starch in wheat flour. It has a composition of

which the ultimate constituents are : Carbon 53*5; hydrogen 7*0;

nitrogen 15'5 ; oxygen 22'0
; sulphur 1*6 ; phosphorus 1*4.

Vegetable Fibrine.

This has similar constituents in the following proportion :

Carbon 52'7 ; hydrogen 6*9 ; nitrogen 15*4 ; oxygen 23'5
;

sulphur 1*2; phosphorus 9*3.

Casein.

Casein has the same constituents in the following proportions :

Carbon 53'0 ; hydrogen 7*2 ; nitrogen 15'6 ; oxygen 22'5 ;

sulphur 6*9
;
but no phosphorus.
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Gum Arabic.

Gum Arabic is a natural exudation from several species of

acacia, and consists principally of the potassic and calcic salts

of Arabic acid, and has the composition Ci2H2oOi .

Dextrine.

Dextrine is a substance prepared from starch by moistening it

with acid and drying it at a certain heat. The following details

for the preparation of dextrine will show how to proceed : Mix

4 oz. of nitric acid of 36 to 40 B<. with 3| gallons of water,

and mix this fluid with 125 Ib. of dry potato starch, and then

put it in a gentle oven, to dry the mixture into cakes that can be

readily broken. Then crush up the dry shining compound and

spread it on the floor of a drying closet in a layer J to 1 inch

thick, and keep the temperature at 230 to 248 F. for 1J hours ;

if the temperature be raised, the white colour of the dextrine

mass produced will be changed to a buff or brownish yellow.

Items re Flour Pastes.

Common wheat flour produces many forms of agglutiuants,

the simplest of which is a paste, which consists in its elementary

form, of flour made into smooth batter with cold water, on which

boiling water is poured so as to separate the gluten, and cause the

latter to thicken, which is then in a tenacious, sticky form, and

exhibits power as it dries, and thereby causes any substance that

has been spread with the paste to adhere to any other surface

on which it is laid. Until the flour is cooked by hot water,

the flour paste or batter has no adhesive properties. The paste

made with wheat flour is thick and opaque, of whitish buff colour ;

but other cereals give pasty masses under precisely similar con-

ditions, that are semi-transparent and greyish in colour, such, for

example, as the thick paste obtained by cooking potato starch

(farina), cornflour starch (maize), arrowroot, etc. The tenacious

qualities of the pastes obtained from the flour of cereals is due

to the gluten constituent that is separated; but by suitable

means both the gluten and albumen can be separated, and as
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both these bodies possess adhesive powers the pasty mass is of

double tenacity when both gluten and albumen are separated.

Alkalies have the power of causing such separation, especially

liquid ammonia. By suitable operations the farina or wheat

flour can be converted into a stiff, jelly-like mass that will

never decompose but will dry up to a horn-like mass, which

when dry can be powdered, and then made into a paste : this is

the principle of the cold water paste, which, when a little of

the powder is added to ordinary flour paste increases its adhesive-

ness. There is one disadvantage, however, in such pastes:

they are of an alkaline nature, and therefore not adapted for all

the uses for which a paste is required. For example, the alkali

would discharge the colour of fancy coloured papers, such as on

linings, and on coverings of cardboard boxes, also the colour of

lithographed paper labels, but this alkalinity can be neutralised

by the addition of acids to the paste : formulae for such pastes

will be found elsewhere in this volume.

Owing to the organic nature of the flour of wheat and other

cereals, decomposition is liable to be set up by the flour fer-

menting. When made moist, to counteract such fermenting it

is usual to add a little carbolic acid, or some of the essential oils,

such as oil of cloves, cinnamon. The acid is not always suit-

able, as it has an unpleasant odour, but it is the most antiseptic

body obtainable.

For special purposes it is often necessary to make a com-

pound paste wherein flour is the chief ingredient, but to which

glue, gelatine, dextrine, glucose, and other bodies are added so

as to impart some special characteristic, or to adapt the paste
for some particular purpose. It is not an easy matter to

separate each kind of paste into classes according to in-

gredients, so no attempt has been made to do so in the formula

given, but as each formula specifies its chief use, it will be

easy to find the formula most suited for one's purpose. The

usual way of making flour paste is to sprinkle some flour into

cold water, and stir so as to prevent it falling into lumps, and

make a smooth batter which is as thick as syrup, and then

pour boiling water on this flour batter slowly, and stir all
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the time until the mass thickens. It is not advisable to

boil the mixture, because the heat would decompose the flour

and cause the pasty mass to become more or less liquid.

In making compound flour pastes the process of incorporation

of the ingredients will vary. Sometimes they require to be

added to the flour already made into a paste, in other cases the

flour is required to be added to the other ingredients in the

form of a fluid batter, and the mixture heated until the flour

is cooked (i.e. thickens).

It is in not carrying out the precise instructions for incor-

porating the several ingredients that failure to make a suitable

agglutinant compound occurs. If failure results at the first

attempt, repeat the operation, closely following the instruc-

tions, and watch carefully for the cause of the first failure,

it will seldom fail to be discovered when making the second

batch of paste.

The addition of fermentative bodies to glue pastes, such as

glucose, or of decomposible animal bodies like glue and gelatine,

often tends to the production of a compound that will not

remain fresh for any length of time : the incipient decom-

position which such compounds experience may be arrested by the

presence of antiseptics, but the writer has found that there are

two chief factors to be guarded against to preserve such com-

pounds from decay, they are moisture and confined air. If

the pasty mass be exposed to the air in a damp place, rapid

decomposition occurs ; while if the paste mass be confined in a

vessel in which there is a modicum of air between the paste and

the lid, mildew, mould, and other fermentative changes take

place, whereas if the pasty mass be kept in a tin having a patent
lever lid, and the tin be filled up close to the lid so as not to

leave any space, the pasty compound will keep undecomposed
for a considerable time.

Items re Farina

Pastes made with farina do not usually possess the stiffness or

consistency of paste made with wheat flour or rye flour, and as

a consequence are not so suitable for special purposes as flour
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pastes, such, for example, as for wallpapers, strawboards, and

affixing the letterpress portion of books to their cases. To adapt
farina pastes for special purposes, glue, silicate of soda, and

other ingredients require to be added to the farina ; the presence

of animal matter, such as glue, with farina, increases the liability

to decomposition, and the presence of silicate of soda is, in

man}7
'

cases, detrimental, because when such pastes are kept in

a confined space they liquefy.

Next to the farina component, the chief one, from the paste

maker's point of view, is the gluten, a component of wheat flour.

Composition of Wheat Flour.

Wheat grains are composed of exterior integument or shell

covering the nourishing matter (the farina constituent), com-

prising 14 to 16 per cent, of the weight of the grain, when it is

good, but in poor grain the proportion is larger. It generally

happens that no more than one-tenth, and frequently one-eighth,

is removed by grinding. The floury part of the grain is com-

posed of vegetable gelatine, gluten, oil, and albumen, febrine

starch, sugar, gum, water, and organic matter. These con-

stituents are divided into the nitrogenous and non-nitrogenous

class. The former consists of the gluten, albumen and oil, and

the latter includes the starch, sugar, gum, and inorganic salts.

The following few facts concerning the composition of wheat-

flour will be interesting :

If the wheat flour be kneaded with a little water, or better

still, if a small stream of water be directed on to the flour, which

should be spread on a thin cloth, the flour becomes entirely

disintegrated, because the soluble portions are dissolved in the

water and carried away as it passes through the cloth ; at the

same time the small starch granules are mechanically taken up,

and there remain the tough substances unaffected by water.

The water as it first percolates through the cloth becomes

milky in appearance, and the matter strewn on the filter or cloth,

shortened, and more porous, up to a certain point. As the

filtrate passes off clear, the mass remaining, agglutinates into a,
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compact body which is known as crude gluten, hut really con-

sists of vegetable gluten and fibrin ; crude gluten does not

swell when treated with water, but combines with a definite

quantity, acquiring a certain degree of tenacity, which, however,

is not increased by any further addition of water. It is not

liable to decomposition. According to one authority, the

alcoholic solvent of the gluten deposits, on cooling, a substance

similar to casein, and on concentrating the residuary liquid a

mucilaginous mass is obtained, consisting of water and the

adhesive substances, which he calls gluten. Both of these may
be separated by ether, which dissolves the oil, the proportions of

which are found to be analogous to those of the other fatty oils ;

a considerable portion of this oil is carried away in the percola-

tion with the water, and is found deposited with the starch. It

may be removed by treating the starch with ether, filtering, and

evaporating the solution.

When wheat is subjected to a spontaneous fermentation or

putrefactive action, starch is obtained from it, or a simple

washing, aided by treatment with crude soda, also extracts its-

starch. According to the first method, the wheat is allowed to-

swell in water, and is then crushed in bags, the starch being
then exuded and carried away by a stream of water. The water

containing starch in suspension is run into tanks, where it

remains for a fortnight or three weeks, during which time

fermentation sets in at the expense of the gluten, which has

accompanied the starch when it was first washed out of the grain.

If the fermentation be controlled so that the putrefaction stage

is not reached, the starch is little affected, and can be separated
and purified from gluten by systematic washing. Instead of

removing the gluten by the above fermentative process,

caustic soda of specific gravity 1*073 can be used as a

solvent for the gluten, the quantity used being such as to

keep the liquid always slightly alkaline
; that portion of the

gluten which is not dissolved by the caustic soda is removed

by a fine meshed sieve, while the insoluble portion is washed

away.

A. p
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Rye Flour

When rye flour is washed with water, of the pasty mass

of rye flour formed no residue remains, such as is left in

the case of wheat flour. The flour is carried off mechanically
in the solution, because the gluten of the rye flour cannot he

removed from the starch as in the case with that of wheat. The

gluten of rye contains very little fibrine, hut chiefly a nitro-

genous substance which is called vegetable gelatine.

Composition of Rye Flour.

Various analyses have given the following results as being the

composition of rye flour :

Per cent. Per cent. Per cent.

Gluten 9'48 12'8 10'5

Albumen 3'28 58'8 640
Starch ... 61-07 10'4 3'0

Sugar 3-28 7'2 ll'O

Gum 11-9 5'0

Woody fibre ... 6'38

Acid 5-62 7'8 3'5

100-20 100-00 78-0

Composition of Cereal Flours.

The comparative difference between wheat and rye flours, and

rice starch, corn flour, or potato starch, is that the first two

contain gluten as a constituent, whereas the last three are starches

only. Potato starch contains only 15 per cent, of water, nearly

six times that contained in the above substances, while the amount

of nitrogenous substance, or gluten, is very much smaller. The

gluten is vegetable fibre, which, when heated with water to a

certain temperature, turns an opaque grey or whitish grey,

whereas farina becomes a semi-transparent mass when similarly

treated. The presence of gluten modifies the products ; for

example, a farinaceous body containing much gluten will give

a stiff stodgy mass, whereas potato starch can be produced of a

consistency but little thicker than " white
"

(albumen) of
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egg. The percentage composition of wheat flour and the

starches are shown in the following table :

Composition of Wheat Flour.

Starch 70*0 per cent.

Woody fibre 2'5

Nitrogenous matters ... ... 12*4

Fat 1-4

Ash ... 1-8

Water 11'6

Composition of Cornflour Starch.

Starch ............ 68*4 per cent.

Woody fibre ............ 2'5

Nitrogenous matters ... ... 9'9 ,,

Fat ............... 4-6

Ash ............... 1-5

Water 13'1 55

Composition of Rice Starch.

Starch ... ... ... ... 76*5 per cent.

Woody fibre 0'6

Nitrogenous matters ... ... 7*8

Fat 0'9

Ash 1-0

Water 13'7

Composition of Farina (Potato Starch).

Starch 26'7 per cent.

Woody fibre ... ... ... ... 1*4 ,,

Nitrogenous matters ... ... 2*0 ,,

Fat 0-2

Ash 1-0

Water 64'7

p2
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A few Facts concerning Farina.

Starch is a vegetable carbo-hydrate that occurs abundantly in

all plants ;
its general composition is C6Hi 5 ,

or some multiple
of these numbers.

The only means of distinguishing one starch from another is by

microscopical examination, the difference in size of the granules

affording the distinguishing test.

The average diameter of the starch granules is as follows :

Beetroot 0*004 mm.
Millet 0-010

Kice 0-022

Maize, or Indian corn ... ... 0'030 ,,

Wheat 0-050

Sago 0*070

Arrowroot ... ... ... ... 0*140 ,,

Potato 1-185 ,,

Starch granules are not dissolved by cold water, alcohol or

ether, but when starch is heated with water to between 70 and

72 C. (153 to 161 F.), they swell and split open, forming a

thick mass called
"

starch paste
"

; by boiling the paste with a

larger quantity of water, the starch particles become so finely

divided that they pass through a filter, and if boiled for a long

time the solution becomes clear, and the starch is rendered

soluble. On the addition of alcohol to such a solution, a white

powder of soluble starch is precipitated.

When starch is heated to 160 C. (340 F.), it is converted

into dextrine, or "British gum," but a similar conversion

product is effected by the aid of a little water on starch. The

best chemical test for distinguishing the presence of starch in a

substance is iodine, because starch, in both its soluble and

insoluble modifications, forms a deep blue compound with pure

iodine; at a temperature slightly above 100 C. (212 F.), the

colour disappears, but it reappears on cooling. Only starch

produces the blue colour. Any isomers of starch, such as

dextrine, etc., do not produce it.

When starch is mixed with cold, strong sulphuric acid, it is

dissolved, also nitric acid dissolves it, but on adding water to
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the solution a white substance called
"
xyloidine

"
is precipitated ;

this is a
"
substitution

"
product, being starch in which one

atom of hydrogen is replaced by nitrogen dioxide, (N02), e.g.

Cu H19 (N02) Ow .

By careful manipulation with acid, it is therefore possible to

obtain mucilaginous fluids that form useful adhesives. Especially

so is this the case when starches are acted on by alkalies, which

greatly increases the adhesiveness in farinaceous pastes, because

alkali separates both gluten and albumen components, whereas

hot water only separates the gluten ; the action of acids on

farinaceous bodies more or less destroys the adhesive quality of

the agglutinative constituents. The opalescence or
"
milky

"

appearance exhibited by starch paste is due to the shreds of fine

membranes which envelop each starch granule ;
the gelatinous

compound that is produced by boiling starch with a large

quantity of water is called amidiii ; such gelatinous starches

when exposed to the air in a thin layer become converted into a

yellowish, horny substance like gum, which, when put into

water, again softens and swells. This is a fact that appears to

have been generally disregarded by makers of flour pastes. The

solution of starch above referred to is acted on by many of the

metallic oxides. For example, barytes, lime, protoxide of lead, and

also a large addition of alcohol precipitates the starch. A solution

or infusion of galls throws down a yellowish precipitate containing

tannic acid, which re-dissolves when the solution is heated.

Glycerine, Sugar, Glucose and Treacle.

These substances differ much in appearance, but chemically,

they are closely allied; thus, glycerine is chemically known
as a tri-atomic alcohol, having the formula C3H5 (OH) 3 .

It is a thick, sweetish, water-white liquid, that leaves a

peculiar taste in the mouth after moistening the tongue with

it : it is the basis to which various fatty acids are attached in

animal and vegetable fats and oils
; when these fatty acids are

separated by proper means, the glyceryl base (C3H5), is

eliminated, and, by combination with the radical (OH) becomes

oxidised into glycerine.
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Sugar and glucose are closely allied bodies ; cane sugar

(sucrose) having the composition C^H^Ou, whereas glucose (i.e.

dextrose, or "grape-sugar,") has the composition C6Hi2 6 .

Treacle is the uncrystallisahle residue left after concentrating
and crystallising cane sugar ;

all of these bodies have a sweet

taste, and their action on mineral matter such as glue and gelatine,

is to minimise the brittleness of the compounds formed by

dissolving those substances to form agglutinants ; the presence of

a small percentage of any of these bodies in a glue compound
renders such compound very flexible and elastic, and increases

its contractive power ; they have no adhesive qualities them-

selves, but when used in connection with various other bodies,

increase the tenacity of the compound to a very large extent.

Glycerine can be dissolved in alcohol or water, or ether, and in

oils, and therefore forms an excipient for effecting the combination

of very many
"
incompatible

"
bodies.

Gum "
Dragon," or Gum Tragacanth.

This peculiar-looking substance makes a mucilage that is

largely used by curriers, because it dries to a hard, waterproof
surface. The "

leaf
"
gum dragon takes a long time to dissolve,

but powdered gum dragon can now be had from the drysalters'

which dissolves at a much quicker rate. Only cold water should

be used, and the gum allowed sufficient time to thoroughly
dissolve. The gum requires a large quantity of water. Any white

lumps represent undissolved gum ; these lumps should be

picked out, or else removed by squeezing the mucilage between

cotton cloths. As a rule, 1 oz. of leaf gum dragon will swell up
to a thick mucilaginous mass in 1 gallon of water in the course

of 2 or 3 weeks. By just souring the water with 1 oz. of

sulphuric acid per gallon of water, or by the addition of 1 oz. of

oxalic acid, the gum dissolves in a few days, instead of taking
weeks to do so. But for some purposes, the addition of

such acids is undesirable, especially if the mucilage is to be

mixed with neat's foot oil, or any other oils, for
"
oiling

off" or "gumming" operations, such as are carried out by
curriers.
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Items re Glue and Gelatine.

The usual method of making glue solution is to soak the

hard glue in cold water (never in hot water), and then dissolve

it by the heat of a water bath (a common gluepot is a typical

water bath or water-lined vessel). The Grove Chemical

Company, Apply Bridge, Wigan, are the English agents for an

American form of glue heater which is far superior to the

ordinary form of gluepot. The glue when made is used hot,

and when cold it becomes stiff and unusable ; by repeated

meltings glue thus made loses its tenacity, or contractile power.

By mixing glue with various other substances, however, good
adhesive compounds can be made to suit a variety of purposes

(see "Flour and Glue Pastes") ; thus, by adding finely sifted wood

ashes to a hot solution of glue, an adhesive is produced which

will firmly affix glass and wood together ; by steeping glue in

acetic acid or nitric acid, it can be rendered permanently fluid ;

the acid prevents the glue gelatinising, but without impairing its

adhesive qualities. By the addition of lime, size, glucose,

glycerine, resin, venice turpentine, alcohol, etc., to glue, a

variety of agglutinants can be made that are adapted to meet

the wants of a large number of trade uses.

Glue is obtained from

tendons, hides, sinews, hoofs, horns, etc., but "
fish glue

"
is

obtained from the skins and bones of fishes
;
what is known as

"isinglass" is the "sound" or "bladder,'' usually of the

sturgeon, which is cleaned and dried.

Glue is made by boiling Bones

until soft and gelatinous ; this produces a very inferior quality

glue.
"
Vegetable

"
glue is obtained from seaweed, and a product

called
"
algin

"
was made by the British Algin Co., which

serves a useful purpose in many industries, especially as a sizing

agent for textiles. (See
"
Algin ").

Elsewhere in this volume is a very representative selection

of formulae, showing the various combinations in which glue can

enter.
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To test the Adhesive Power of Glue.

There are several ways of ascertaining the adhesive quality of

glue, of which the following is one of the simplest: Put 1 Ih.

of the glue into a gluepot together with 1 quart of cold water,

and after soaking for 1 or 2 hours, melt the glue by heating

the pot, keep it heated until the weight of the original mixture

is reduced to If lb., when the glue is ready for making the

test, which is carried out as follows : Take a piece of hard or

soft wood, 1 in. thick and 16 in. long; cut this in halves, so

that each half is 8 in. long ;
now apply the glue to the ends

that have been separated by the saw cut, and joint the wood, then

lay it aside in a warm place for a few days ;
after which take the

piece of wood, and at one end, 1 in. from the extreme end, insert

an "
eye bolt," fix the piece of wood flat and firmly on a table,

so that the joint is just
"
flush

"
with the edge of the table and

the eye-bolt projecting downwards ;
then attach weights to the

eye-bolt, and notice the number of them the joint will bear

without breaking. First-class glue should not break under a

strain of 150 lb.; the test should be begun with 50 lb. and the

weight increased by 10 lb. every minute until the breakage occurs.

Some Peculiarities of G-lue.

Good glue, when soaked in water, should swell considerably.

It should not absorb the water to any great extent, nor should

it give off much soluble matter to cold water, and above all, it

should not give off a disagreeable odour, or mouldy smell, even

when digested for 24 or 48 hours in cold water, nor should it

become softened enough to flow, but when heated at a temperature
of 120 F. it should dissolve, and be easily dissolved at 125 F.

Items re Gelatine.

This is an animal jelly, obtained by the prolonged action of

boiling water on the organic tissue of the bones, tendons, and

integuments, the cellular tissues, the skin, and the serous

membranes.

Glue and size are common varieties of gelatine: they are

prepared from hoofs, hides, skins, etc.
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Gelatine foil and sheet gelatine are largely used in con-

fectionery as coloured wrappings for sweets and "bon-bons."

It may be prepared by dissolving finest gelatine or isinglass in

water, so that the solution when cold may be consistent enough
to allow of making the gelatine into a sheet. Heat a sheet of thick

glass by dipping it in hot water or steam, wiping off all moisture,

and then strongly grease it one side ; this glass should be fitted in

a metal frame the edge of which is just as high above the glass

as the sheet of gelatine is to be thick. Then pour the melted

solution of gelatine on this sheet of glass until it is flush or

level with the top edge of the frame, then lay another sheet

of glass, also hot, on the gelatine, so that the sheet of glass

rests on the metal frame, and by its pressure the thin

cake of gelatine is rendered uniform. When the glass plates

are cooled the gelatine will be solid, and can be easily removed

owing to the grease on the plate. The sheet gelatine is then

cut up into sheets and discs. If required coloured, the solution

of gelatine should be coloured by the addition of a little aniline

dye ;
a few grains is sufficient to colour a pint or so of the

gelatine.

Bichromated Gelatine.

When bichromate of potash is mixed with gelatine or glue,

they become insoluble in water after having been exposed to the

air or sunlight.

Such a compound is prepared by making a medium to a

saturated solution of bichromate of potash in cold water, and in

a separate vessel a strong solution of gelatine, then pour the two

liquids together, and allow to cool.

The manufacture of bichromated gelatine varies according to

the use to which the compound is to be put. Keep the mixture

in closed earthenware jars until wanted for use, as exposure to

light will prevent it becoming soluble again.

The Action of Formaline (Formaldehyde) on Glue.

Formaline has the property of converting animal bodies, such

as glue and gelatine, into a kind of leather, which is impervious



218 AGGLUTINANTS.

to water. The addition of more than 12 per cent, of formaline

will entirely prevent the glue from gelatinising. 0*5 per cent, of

formaline added to a 50 solution of glue acts as a preservative,

so much so that it does not become mouldy in hot or damp
localities. It also causes the glue to gelatinise quickly. This

amount of formaline has apparently no influence on the binding
or adhesive quality of the glue, but larger quantities injure it

considerably.

"Non-sulphur" glues remain neutral when treated with

formaline. They are unchanged by the hottest weather, and so

do not darken
; they melt slowly in water, but absorb a larger

proportion than those that have not been treated with formaline.

The formaline should be added to the glue liquor in the

vacuum pan.

A Mucilage from Glue.

This is made by mixing equal quantities of water and strong

commercial vinegar and pouring this on half its weight of glue,

and letting the glue soak for an hour or two ;
then dissolve the glue

by heating it in the usual way, and while hot put in alcohol in

the proportion of 1 part for every 4 parts of vinegar and water

used, stir well, and then add a small quantity of a saturated

solution of alum in water. The vinegar will prevent the glue

gelatinising when cold; nitric acid may be used instead of

vinegar.

Marine Glues, etc.

Glue combines well with all flours to form stiff agglutinants
of a pasty nature, and by suitable means resin and other resinous

matters can also be combined with the glue, while by the

addition of acids the solid glue is reduced to a fluid form, which

does not congeal, or congeals in such a way that it softens again

by the heat of a water bath. Alkalies, however, decompose glue
and gelatine and cause them to lose their adhesiveness, but

alcohol increases the adherent and coherent qualities of glue.

Saccharin and other materials such as glucose, treacle, and

glycerine, also increase the adhesiveness of glue and render it
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elastic and plastic, so much so that a glue compound can be

made into a fair imitation of rubber or gutta percha. Marine

glue is the name given to a glue compound to which a solution

of rubber or gutta percha is added, owing to the insolubility of

gutta percha and rubber in water, it is waterproof : hence the

name "
marine," because serviceable as cement for use in

cementing water tanks, vats, and other vessels in which water

oils and resins are constituents. Glue compounds in which

saccharin matters are combined are generally insoluble in

spirits and hydrocarbon fluids, such as naphtha, petroleum,
carbon bisulphide, benzol, etc.

Glue and flour compounds, however, are not insoluble in

water.

Perhaps of all the agglutinants the greatest variety is

obtained with glue as a chief ingredient, because it can be made

to combine with such a wide range of substances to produce

compounds that are suited for special purposes : wood, leather,

china, glass, paper, textiles, stone, and even metals can be

cemented by means of a suitable agglutinative.

In the formulae given in this book reference is made to the

purpose for which each compound is best suited
; but it should not

be supposed that such compound is useful for that one purpose

only, because it is not convenient to state with each formula the

exact number of materials of and purposes for which the agglutinant
can be used. Glue includes all animal matter of an agglutinative

nature, such as size, gelatine, fish glue, isinglass, etc.

Gutta Percha and Rubber Goods.

Many compounds of a plastic, adhesive, and waterproof nature

can be made by commingling rubber or gutta percha with

various other substances.

In making rubber cements, only pure (i.e. Para) rubber,

or
" caoutchouc

"
as it is called, should be used.

Rubber that has been vulcanised is useless for preparing
cements.

In making rubber cements, the general process is to cut up
the rubber in threads, and put it in a strong iron boiler, one
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that is airtight and provided with a good safety valve. Then

pour on the rubber 4 to 5 times its weight of carbon bisulphide,

(or any other of the
"

solvents
"

for rubber), close all the openings
of the vessel, and place it in a suitable water bath, or else have

a small steam coil inserted in the interior of the vessel, and

heat the contents of the boiler for an hour, at a temperature of

212 F., then allow the vessel to cool, and rake out the fire from

the furnace before opening the vessel ; this precaution ia

necessary because the carbon bisulphide vaporises at the

ordinary temperature, and is very inflammable and explosive

when it reaches a naked flame (especially so when mixed with

air). On this account, it is usual to prepare rubber cements

in a shed isolated from the main building, or else in the open
air.

In preparing a rubber cement on a small scale, it is usual

to put the rubber or gutta percha in a glass bottle or tin can

together with the solvent fluid, such as chloroform, benzine,

naphtha, &c., then cork the bottle, and stand it in a vessel con-

taining hot water, and allow the solid matter to dissolve by slow

digestion, giving the bottle an occasional shake up to facilitate

the solution of the solids.

For a very pure cement, the solvent should be perfectly pure
chloroform containing a large excess of alcohol. The solvent

action is very slow, consequently only a small amount of rubber

becomes dissolved.

To avoid an explosion of the mixture of air and vapour, it is

best to fill the bottle with the solvent, putting the rubber in

first, and then adding the liquid.

As the rubber softens, it swells up considerably, and the

bottle should be shaken vigorously, or the contents stirred with

a glass rod.

A thin solution of gutta percha in chloroform, when poured
on a glass plate, and then drained off, yields a thin film which

is useful for photographers as a focussing screen for cameras.

A mixture of methylated ether and petroleum spirit forms one

of the best solvents for rubber, better than ether-alcohol.

A ver thick solution of rubber can be made by dissolving
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1 oz. of good rubber in 2 oz. of benzoline and 1 oz. of sulphuric

ether. The solution will be complete in a few hours, when it

may be diluted to any strength with benzoline alone.

Vulcanised rubber is often prepared by steeping the rubber in

a mixture of 30 parts of bisulphide of carbon and 1 part of

chloride of sulphur, then placing the mixture in a warm room

heated to 76 F. When all the bisulphide has been volatilised,

the process is so far complete that it is only necessary to boil

the material in a solution of about 18 oz. of caustic potash to 2

gallons of water, the vulcanised rubber being then washed to

remove excess of alkali.

Items re Plaster and Calcareous Compositions.

To harden plaster of Paris compositions, such as casts,

moulded figures, and similar compositions, numerous patents

have been obtained and many methods employed. To obtain

the maximum of hardness, the plaster should be gauged as fine

and quick as possible. When plaster is hardened by soaking
or coating with a solution, the mass should be perfectly dry,

and also warm, so that the solution may penetrate more easily.

When possible, the cast should be immersed in a weak solution ;

the work of hardening and polishing should be done in a

clean and dry warm room, free from draughts, cold or damp
air or dust.

Cornflour added to plaster to the extent of about 5 per cent,

renders it hard and tough. Such a composition is useful for

coating plaques, medallions, and similar ornaments. Ground
rice may also be used for a similar purpose. By adding

pulverised marshmallow root to plaster, it is made hard

and tough ; also, by gauging the plaster with water in which

marshmallows have been boiled. If the plaster is gauged with

4 per cent, of finely pulverised marshmallow, the setting is

retarded for about 1 hour
;
when dry, it may be sawn or

turned. Wr
ith 8 per cent, of marshmallow, the setting is

further retarded, but the toughness and hardness is increased.

It may be used as a substitute for
"
carton-pierre," also for the
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manufacture of enrichments on mouldings that have to stand

rough usage ; also for frames. The above composition can be

polished.

A hot solution of alum is also useful for hardening plaster

casts ;
it may be either brushed over the plaster or the com-

position itself be steeped in the above solution.

One peculiar feature about the composition prepared with

marshmallow is that the product, when soaked in a hot solution

of alum, becomes as hard as stone and as tough as wood, and

capable of being polished equal to marble. A sharp blow will

not shatter it, but only indent it. It presents a good surface for

paint or gilt.

The following process for hardening plaster compositions will

be found useful : Dissolve stearine in soda lye to form an

emulsion, and soak the plaster work in the fluid mass, or the

plaster may be soaked in a hot solution of melted stearine, and,

when dry, polished by rubbing with soft rags, or cotton wool, or

a soft brush.

Instead of stearine, a melted mass of paraffin wax may be

employed. Another method is to soak the plaster in linseed oil

for 10 hours, then allow to dry in the air, and again soak for

6 hours in the oil. Another process is to soak the plaster in a

hot solution of gluesize and then dip it in a strong solution of

potash alone, or a solution of sulphate of zinc. The steeping in

alum should not last longer than 2 hours, otherwise the plaster

will become brittle
;
a strong solution of borax, also, hardens

plaster, and gives it the appearance of marble when polished ;

even paraffin oil may be used in which to steep the plaster. All

the above compounds render the plaster waterproof. The

following process is one for rendering the plaster hard and tough
while preparing it, whether it is to be used for cast or laid

work :

Gauge the cement with 10 to 15 per cent, of
" minion "

(that

s, the siftings of ironstone after calcination).

A semi-transparency can be imparted to plaster by gauging
fine ground rice with tine plaster in the proportion of 1 of

plaster to 3 of rice.
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Items concerning Plaster of Paris.

"
Gypsum

"
is the technical, and sulphate of calcium (CaS04 )

the chemical, name of the substance. The material is a native

mineral earth, and receives its name,
"
Gypsum," from two

Greek words meaning "the earth" and "
to concoct

"
(i.e.

"
con-

cocted in the earth "). The Italians call the material "
gesso,"

while in Scotland it is called
"
stucco," and in America calcined

plaster, while in England it is simply designated plaster.

The employment of gypsum is of ancient origin. Thus

Strabo states that the walls of Tyre were set in gypsum, and

Pliny mentions it as having been used by the ancient artists,

while a stone called gypsos by Theophrates, chiefly obtained

from Syria, was used by the ancients for making plaster.

In Greece, two kinds were known : the pulverulent and the

compact. The latter was obtained in lumps, which were

burnt in furnaces and then reduced to plaster, which was used

in building and for making into casts.

The native sources of supply from which gypsum is obtained

are Italy, Sicily, France, the United States, and Canada. It is

also found in some English counties, for instance, Derbyshire,

Cheshire, Cumberland, and Westmoreland. But the finest

deposits are those found in Canada.

" Alabaster "

is the name given to the purest kind of plaster ; it is soft, but

fragile, and has a semi-translucent appearance, is usually of a

greyish colour, but frequently mottled with reddish brown or

blackish grey veinings. Alabaster is a compact mass of crystal-

line grains, and is chiefly used in its native state for making
small statuary, vases, and other similar ornamental articles.

The commercial plaster of Paris is found in the tertiary strata

of Montmartre, near Paris (hence its name). This variety

usually contains 10 per cent, of carbonate of calcium (chalk),

not always in union with the sulphate, but interspersed with

grains of other minerals. The combination of this contamina-

ting substance gives plaster of Paris some of its useful properties

in the colour trade.
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"Terra Alba"

is a commercial name for plaster of Paris. Amongst colour

(pigments) manufacturers it is also used for calcining (instead

of lime, i.e. calcium oxide) with iron oxides in the production
of Venetian red and other red pigments, of which oxide of iron

is the basis. The object of using this material as a diluent to

the oxide is to give weight and bulk at the expense of the red

colouring matter, but inasmuch as plaster of Paris possesses

no qualities to fit it for use as a paint, its inclusion as an ingre-

dient of red oxide is not only a fraud, but is positively injurious

to the permanency of the paint. Terra alba is also used for

sophisticating chrome yellow and other pigments. Plaster of

Paris did not come into general use in England until the middle

of last century. It had been previously imported in blocks

from France, and calcined and ground here in small mills. But

commercial plaster is now largely imported from France ready

calcined and ground. It is one of the most fire-resisting

materials obtainable for building structures. The production

of plaster of Paris is effected as follows : Blasting and picks are

used for the extraction of the native gypsum, and the lumps
thus obtained are simply cleaned and chipped, so as to free them

from earthy matters, which, if calcined along with the gypsum,
would spoil its colour. The freshest and whitest gypsum is

used for the fine plaster, and the darker and coarser for the

coarse plaster work.

In this country the conversion of the gypsum into plaster is

effected by two processes, viz., by boiling and baking.

In the boiling process the gypsum is reduced in size by means

of a pulveriser, and then carried by means of elevators into a
"
hopper," from which it is conducted down again by a spout to

a pair of millstones, the speed being regulated by means of a

small spindle attached to the crossbar of the stones, wr

hich, in

revolving, are made to agitate the spout and cause the gypsum
to fall in a regular stream between the stones. After grinding,

the gypsum is again elevated into hoppers, which feed it into a

large open pan or boiler to a depth of about 3 inches. This pan
has large flues underneath it, heated by a furnace at one end ;

the
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gypsum is kept in agitation in the boiler by means of a pair of

rakes attached to a spindle which revolves by machinery. After

being in the water for about one and a-half hours the powder
becomes agitated by the heat, and small volcano-like erup-

tions take place, the powdered gypsum becoming more dense

and sand-like, and rests very heavily on the scrapers or rakes.

This is termed by the maker "just caught," and an expe-

rienced plaster boilerman knows by the way the powders
"
hang,"

when it is ready. As soon as the plaster is ready a slide,

which forms one of the side plates of the boiler is drawn, and

the plaster is thrown off by the circular motion of the scraper.

It is then left to cool, and afterwards bagged up for commerce.

There is about 20 per cent, waste gypsum in the boiler furnace,

but the plaster is fine in texture, works very freely, and does not

warp when set, and is more reliable than boiled plaster, because

more malleable if properly treated, and the material alike

throughout. If the powdered gypsum is left too long in the

boiler it is burned, and will not set for a considerable time at

all. It is very chalky, and if it is not baked enough it is also

weak, so that the greatest care and experience is required in the

boiling of the plaster.

Baked Plaster.

There are several methods adopted for baking the plaster

in this process, the usual one being by means of a flat kiln,

or oven, so constructed that the fuel is never in contact

with the stove in which the water is evaporated. This process

is simply one of dehydration, therefore great skill is required

for carrying it out, for although the temperature may be

kept within proper limits, the plaster possesses the power of

reabsorbing water with avidity. This power is diminished if

the gypsum is overheated. When subjected to a red heat, the

gypsum increases in density, and if the temperature be con-

tinued it gradually assumes the character of natural calcium

sulphate, which has totally different properties to those of plaster.

It is safer not to drive off the whole of the water than risk

exposing the gypsum to too high a temperature. As the

A. Q
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reduction of a small portion of moisture does not prevent the

plaster from reabsorbing the water that has been drawn off, the

time required for burning depends greatly upon the quality and

hardness of the stone in the kiln. It is considered to be

sufficiently baked when the plaster becomes of an oily consistency

and adheres to the workman's finger.

The setting qualities of plaster vary according to the way
in which it is used. If prepared in lumps, its preparation is

different to that adopted when prepared in powder. The former,

when mixed with its own weight of water, sets in five minutes,

while the latter, under similar conditions, takes five months. The

reason probably is that the plaster in powder is more uniformly

burned than when it is in lumps, which tends to prove that when

the latter is exposed longer than usual to the action of heat it

sets slower than when prepared at a higher temperature.

Gypsum loses more and more of its affinity for water, retaining,

however, its property of absorbing water of crystallisation.

Plaster heated to redness and mixed in the ordinary manner will

not set, but if instead of applying a large quantity of water the

smallest possible amount only is used, it sets almost immediately.

If, however, the burning is again resumed the substance soon

loses its moisture, and if then exposed to the air it very rapidly

retakes the water of crystallisation and absorption continues more

slowly. Great hardness is obtained when the material sets

slowly. The writer is indebted to Miller's
" Decorative Plaster

"

for the above particulars ;
and for further particulars concerning

plaster and other calcium substances the reader is advised to

consult this most excellent work, which is soundly practical and

exhaustive. It is published by Messrs. Batsford, of High
Holborn, W.C.

Testing Plaster of Paris.

The quality of plaster may be tested by simply squeezing it

with the hand. If it coheres slightly and keeps its position

after the hand has been gently opened it is good, but if it falls to

pieces immediately, it has been injured by damp. Water does

not chemically combine with more than one -
quarter of its
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weight. Yet it is nevertheless capable of forming a thick

layer into a solid mass, the particles of plaster being con-

verted into a network of crystals mechanically enclosing the

remainder of the water. Sulphate of lime (plaster) is soluble

in water to the extent of 1 part in about 4 or 5, the solution

becoming but little influenced by temperature.

It is on account of this solubility that water cements, which

have to a large extent plaster for their base, are capable in

their raw state of being exposed to the weather. The setting of

plaster is due tohydration, i.e., to its having not too much water

to take up. To resume a state of consolidation plaster is used

with quicklime to stop the slaking and convert the lime into

cement. These are then called
"

silicate cements."

In 100 parts of gypsum there are 46 parts acid, 32 parts

lime and 22 parts water. Good plaster should not set very soon,

and it should remain for a considerable time in a creamy state
;

when it sets it should be very hard. Plaster should set slowly,

partly because this gives more time for manipulation, but prin-

cipally because plaster which sets quickly and swells never

becomes so hard as it should. Colour alone cannot determine

the quality of plaster, as the quality of the gypsum regulates

the colour of the plaster. The whitest and hardest generally

yields the best plaster, but as the exception proves the rule, it

may be mentioned that Cumberland plasters are of a delicate

pink and of a very pale grain and exceedingly slimy when

gauged.

Coarse plasters are darker in colour than fine ; coarse plaster

of a sandy nature, and which rapidly sinks to the bottom when

put in water, contains too much silica or imperfectly burnt

gypsum, is derived from a bastard gypsum, and is generally of

a weak nature.

Compression and Adhesive Strength.

The compression or resistance of properly baked plaster is

about 120 Ib. to the square inch when gauged with water, and

160 Ib. when gauged with limewater. Limewatef hardens and

increases the affinity of plaster. The adhesion of plaster to

Q2
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itself is greater than to stone or brick, the adhesion to iron is

about 24 to 43 Ib. to the square inch.

Relative Porosity of Plaster.

The porosity of plaster and cement is as follows : Common
lime cement (1 to 2) 100, plaster of Paris 75, Roman cement

25, and Portland cement 10.

A plaster impervious to water is made by mixing 2 parts of

fine plaster and 1 part of fluorspar powder, and when the

composition is dry giving it a coating of silicate of soda.

A Waterproof Coating for Plastered Walls

is prepared by mixing 6 parts of boiled linseed oil with one-sixth

of its weight of litharge, and adding 1 part of wax. Lay this on

the dry plaster with a brush. A solution of alum, sulphate of

zinc, chloride of sodium (common salt), sulphate of potash,

or a solution of dextrine may be used for gauging the plaster.

To retard the setting of plaster, it may be gauged with either

size water, ammonia or stale beer.

A Cement for setting Tesserae or Mosaic in Walls, Floors, etc.,

is composed as follows : Mix together 13 parts of dissolved

glue, 14 parts of pulverised litharge, 8 parts of white lead,

1 part of plaster, and 10 parts of very fine sawdust, spread
this over the surface uniformly, and press the mosaic into it

and remove the superfluous composition which squeezes out, by

scraping off with a trowel.

Plaster to imitate Marble

is prepared as follows : Mix 2 parts of white marble dust (or

1 part of white marble and 1 part of alabaster in powder) with

1 part of plaster, and mix into a paste with J part of soluble

glue, and put the composition into moulds that have been oiled

with olive oil. If the compound is too stiff a little size water

may be mixed with the gauge water. When the mass is

moulded it may be polished with Tripoli powder, French chalk,
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or any other of the usual methods of polishing marble. To
make plaster medallions to look like marble, boil sweet milk and

skim it two or three times, pour it on the face of the medallion,

and blow it evenly on all the parts (a pair of bellows is useful

to do this), being careful that it does not get on the back.

Then lay the medallion aside for a few days, covered with clean

paper to keep it free from dust, then put it in a shallow tray

face upwards and pour on oil of sweet almonds until it reaches

half of the edge of the medallion, being careful that no oil falls

on the face of the cast. As the plaster absorbs the oil, pour
more oil into the tray until the plaster is saturated, when the

plaster will be found beautifully transparent and the surface

will bear washing.

Plaster made to imitate Old Ivory.

Take superfine plaster and tint the water used in gauging it

with yellow ochre, in the proportion of J oz. of ochre for each

pound of plaster gauged. When the plaster articles are

thoroughly dry dip them in melted spermaceti wax, and suspend
them so that the surplus wax may run off, and when the last

is nearly dry, but still sticky, sprinkle it over with fine yellow

ochre, and wipe the prominent parts with fine rags or cotton

wool ; the ochre is best dusted on through a fine muslin bag,

and the skill with which the high lights (prominent parts) are

wiped free of the ochre determines the verisimilitude to real

ivory for wall plaques, medallions, etc., of heads, busts, etc. ;

this method of treating plaster improves its appearance very

much. In the case of large casts the melted spermaceti may
be laid on the plaster with a brush, working quickly and carefully

so that the wax does not cake. It is best to have the plaster

slightly warm when applying the hot wax, a mixture of equal

parts of spermaceti and stearine waxes may be used, instead of

the former alone
; polish by rubbing with cotton wool.

Linseed Oil. Oil of Turpentine.

Linseed oil is the oil obtained by expression from the seeds of

the flax plant; when heated with salts of lead or manganese
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it becomes more or less decomposed into the fatty acids, which

become oxidised by the oxides of the metals added to the oil to

form metallic salts, which dry at a quicker rate than raw linseed

oil ; for example, when linseed oil is heated for some time at a

temperature slightly under the boiling point of the oil, with red

(oxide of) lead, a compound is formed that dries very hard, and is

of an agglutinative or cementing nature. The ways in which

linseed oil acts in the production of cements are too numerous and

complex to be enumerated here, but formulae in which such

oil is used will be found under " Calcareous Cements,"
" Com-

positions,"
" Gutta Percha Cements," etc.

Oil of Turpentine belongs chiefly to the complex group of

carbohydrates ; it is used as a solvent for rubber, gutta

percha, resin, and balsams in making agglutinative compounds.

Petroleum and Paraffin

are fluids consisting of mixtures of various hydrides, formed

from marsh gas. Some of these are solid, and when they
contain a large number of atoms of carbon are known as

paraffins, of which paraffin wax is an example of the solid form.

By
"
fractional

"
distillation these hydrides can be separated, to

form distinct fluids known as
"
petroleum spirit,"

"
petroleum

oil," etc. They are more used in the paint industry and

varnish trades than in the production of cements, but under
"
Compositions

"
will be found compounds of which they are

essential ingredients.

Gelatinising Starch with Cold Water.

Ordinary starch can only be made to swell into a mass by
means of boiling hot water. By proper treatment, however,
starch can be made to gelatinise by mixing it with cold water

only. To effect this result the starch is treated as follows :

The starch is stirred with pure or diluted alcohol, and then

treated with an aqueous solution of caustic alkali, or the starch

can be stirred up with water and treated with an alkaline solution,

which must contain at least 50 per cent, alcohol. For example, by

stirring about 50 to 90 per cent, alcohol at 60 F. a milky liquid
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is obtained ;
to every 100 kilos of starch in the mixture, 40 kilos

of caustic soda lye of 30 Be. is added, this thickens the mass.

After some time the alkali is neutralised with acetic acid,

and the starch pressed or ground. On stirring the product with

10 times its weight of water, it swells in a short time to a strong

paste ;
the starch is unchanged, excepting that it is now possessed

of the property of swelling with cold water, which renders it very

useful in various technical processes, as a substitute for adhesives

and finishing agents generally used, such as gum arabic,

dextrine, etc.

To make Gelatine into Glue.

Soak 5 Ib. of glue for 48 hours in 6 quarts of strong malt

vinegar in which 2 to 3 scruples of carbonate of potash has

been dissolved ; then pour off the vinegar and place the glue in

a sieve suspended in a vat of cold water, and allow it to remain

for 12 hours to dissolve out acetates adhering to the glue ; the

glue will then be very clear, and of a yellowish tint, and when
melted and poured on glass will yield white sheets of gelatine.

They are slightly brittle, but by adding a small percentage of

glycerine to the cold glue, the sheet of gelatine becomes

flexible.

Items Concerning Shellac.

JUHJLLLC gicj_i u\j uj-io jLcoiij.uu.i3 umbimi nu.au DUI.-

cus lacca ^insect, as it fastens itself to several

growingjTrT India, Y a-^^^^- **^&
ther resinous matters that exude from trees, it

The word "
lac

"
is from a Greek word meaning milk, and

is the general name given to the resinous matter that sur-

rounds the coccus laccj

species of trees

Like many other

is seldom free from dirt and debris, and to fit it for commercial use

the lac has to be freed from such impurities, and the various

purifying processes the lac undergoes, are known by their

names thus : stick lac, seed lac, button lac, etc. The first is

the name given to the crude lac after it has been freed from

colouring matter, while button lac is formed from shellac by

melting the lac, and allowing it to fall in drops on a cold surface
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so as to form pieces about 1J in. in diameter. These discs

are thicker than shellac, and therefore darker in colour
; they are

ruby red, and sometimes called ruby lac.

The Composition of Lac is as follows :

Stick Lac. Seed Lac. Shellac.

Resin ... 68-0 ... 88'5 ... 90'7

Colouring matter ... lO'O ... 2'5 ... 0'5

Wax 6-0 ... 4-5 ... 4'0

Gluten 5-5 ... 2'0 ... 2'8

Foreign bodies ... 6*5

Loss 4-0 ... 2-5 ... 1-8

The commercial uses of shellac are numerous, but its chief

value is in making varnishes, lacquers, and polishes for wood

and metal.

Lac is insoluble in water, but freely dissolves in an alkaline

solution made by dissolving soda carbonate, caustic soda, borax,

ammonia, etc., in water, and dissolving the lac in the alkaline lye

at the boiling temperature. Alcohol also dissolves shellac, but not

completely, because there is a waxy constituent, which will not

dissolve completely in alkali or methylated spirit (excepting at

certain temperature) ; ether, chloroform and oil of turpentine

also partially dissolve shellac, but it is perfectly insoluble in

petroleum and most hydrocarbon liquids. The colouring

matter of shellac may be removed by dissolving the lac in an

alkaline solution and then precipitating the dissolved lac by

passing chlorine gas into the fluid
;

the precipitate, after

washing and kneading with the hands, will exhibit only a pale

straw colour, but such bleached shellac loses its property of dis-

solving in alcohol unless freshly employed. For other

particulars concerning shellac see the Author's book,
"
Sealing

Waxes and other Adhesives."

Rosin* and Turpentine.

Venice turpentine or Venetian turpentine is a crude resin of

a semi-viscid nature. Its employment as an adhesive is to

* Rosin is the name given to the residual products obtained by distilling

pine resins. E^sin is the name given to fossil or native resins.
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lessen the brittleness of resinous agglutinatives, and to render

farinous cementing compounds Water-resisting.

Colophony and rosins refer to the residuum that is left after

distilling crude turpentine ;
in some cases colophony refers to

the lightest or amber-coloured resin, and rosin to the darker and

most impure residue, sometimes called black rosin when it is

opaque. These varieties of rosins are dependent upon the

quality of the original crude resin from which the rosin is a bye-

product, the best light coloured being obtained from pine resin,

while those resins collected later in the season give the common

rosin, and the scrapings of the resins from the bark of the tree give

black rosins. The extent to which the distilling of the resins

has been carried also influences the colouring of the rosins.

Colophony melts at a low temperature, and at 212 F. it is quite

fluid, forming a clear liquid. It is insoluble in water but soluble

in alkaline solutions, from which it can be precipitated by means

of acid
;
and alcohol, benzol, coal tar, naphtha, acetone, turpen-

tine, ether, and many other fluids readily dissolve it. When
rosin (colophony) is itself distilled in some water or spirit, a

heavy oil (rosin oil) and a residue of pitch (artificial asphaltum)
results ; all the rosins are inflammable, fusible, and give off an

inflammable vapour at a low temperature. In its solid state

resin is brittle, has a glassy fracture, and softens at 177 F.

Shellac.

The adulteration of shellac is carried on somewhat extensively

when the market price of the article fluctuates to a high figure ;
the

least costly and best adulterant is rosin, which is readily soluble

in 95 per cent, alcohol. The adulterations are generally effected

by dissolving the rosin and shellac together in the alcohol, or

else by melting the two solids together, and then pouring the

mixture on to a cold plate to cool and assume a proper form,

such as thin plates to represent the genuine shellac, or discs to

represent button lac. The compound thus formed of rosin,

shellac, and wood alcohol mixes readily with "
gloss

"
oils or

rosin varnish, which is the name given to a solution of rosin

and benzine. It is needless to sav that such a solution when
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sold as pure shellac varnish is a fraud, as the presence of the

rosin in the varnish prevents it drying hard.

Bleached Shellac.

Shellac is denuded of colour, or
"
bleached," hy the action of

hydrochloric acid, but unless kept under proper conditions it

will not properly dissolve in alcohol. Pure bleached shellac, in

good condition, should dissolve in alcohol of 95 or even 92 per
cent, strength, that is, a mixture of 95 or 92 parts of absolute

alcohol and 5 or 8 parts of water, both parts by weight. If a

larger proportion of water be present, the shellac will not dissolve

in alcohol of the above strength ; moreover, there should be no

appreciable deposit or sediment.

Bleached shellac should be bought in the twisted form, not in

powder, and to keep these twists in good condition they should

be stored as follows : Half fill a keg with cold water, above the

surface of which is a wooden crate or cage, in which the twists

should be laid so as to be in contact with the water ; the top of

the keg should be covered with a cloth, and the keg kept in a

cool place. If bleached shellac be kept in a dry place it crumbles

and becomes useless and insoluble, while, when kept under

water, it tends to blacken and mould. When wanted for use,

the shellac should be put into a strong bag and beaten to pieces

with a hammer or iron pestle, and the pulverised shellac be

sifted from time to time ; the finest powder is then put into

a wide-mouthed bottle or jar, and the required quantity of 95 per
cent, grain alcohol added, the bottle then closed with a stopper,

and the contents often stirred up. To hasten the solution of

the shellac, the bottle may be stood first in warm water and

then in hot water, when a clearer solution results. The addition

of Venice turpentine to the solution adds toughness to the

varnish and causes it to flow more freely, but does not increase

its drying properties.

To produce white shellac varnish of medium body, the follow-

ing proportions should be used :

2 Ib. bleached shellac

\ Ib. clear Venice turpentine
6 Ib. 95 per cent, alcohol.
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The varnish should be kept in a glass bottle, as iron vessels

cause it to darken. Methylated spirits will not dissolve bleached

shellac, especially if the spirit be methylated with mineral

oils, which will not dissolve shellac at all.

To bleach coloured shellac, put in a copper boiler

10 parts of orange shellac

4 parts of crystallised carbonate of soda

120 parts of water. ,

Heat the mixture until the shellac dissolves, then filter

the liquid through cloth into a wooden tub ; 10 parts of chloride

of lime are mixed with a solution of 20 parts of soda in 200

parts of water, and filtered into the shellac solution. When
the mixture has cooled off, a small quantity of hydrochloric

acid is added until some of the shellac separates, then it

is permitted to rest for a few days, and the remainder of the

shellac precipitated with hydrochloric acid. The precipitant is

worked up to a plastic mass, pulled into sticks, and twisted by
hand. The longer the amount of pulling, the whiter the colour

becomes.

Wax.

Wax is the name given to mineral and vegetable substances,

such as beeswax and Chinese and Indian white waxes (these are

of animal origin) ; carnauba, palm wax and myricia wax are of

vegetable origin. Earth wax is a mineral wax obtained during

the distillation of paraffin oil. The difference between a wax and

a fat is distinguished by its saponification with alkalies. A wax

will not eliminate glycerine; fat will produce that viscid, sweet-

tasting fluid.

Waterglass, or Soluble Glass,

is the name given to silicate of soda and potash. When firsc

introduced this material was confidently looked upon as a most

infallible material for rendering any surface waterproof, but the

expectations have not been maintained, as it is found that under

many circumstances the waterglass effloresces, and thereby pro-

duces a whitish water on the surface ; at the same time the

waterglass composition becomes decomposed and peels off.
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Waterglass, however, is useful in many ways, and in some

cases it is a useful ingredient in making cements, pastes, and

other agglutinative compounds ;
but judicious care has to be

observed as to what other materials are mixed with the water-

glass ;
for example, silicate of soda or of potash is perfectly

useless in pastes made with potato starch
;
the compound becomes

whitish, and either dries up to a horny, insoluble, non-shrinking

mass if exposed to the air in thick layers, if exposed in thin

layers it gives a white coating that peels off, whilst, when such

paste is kept in a confined space, it liquefies and becomes destitute

of adhesiveness.

Commercial waterglass is a thickly fluid mass of a clear,

glassy transparency. It is obtained by fusing together quartz

sand with soda or potash, whereby a silicate of soda or of potash

is produced. It is, in reality,
"
glass," but of a soluble variety.

The solution possesses an alkaline taste, and on exposure to the

air is gradually converted into a gelatinous, transparent mass,

which finally becomes hard.

This phenomenon is caused by the expulsion of the silicic acid

from the waterglass by the carbonic acid of the air, thus forming
a gelatinous mass of hydrated silicic acid.

The substance must, therefore, always be kept in hermetically

sealed vessels ; glass stoppers must not be used, as they hold

so tightly to the neck of the vessel that they often cannot be

removed without the greatest difficulty.

There are 4 varieties of waterglass known in commerce, viz.,

patent waterglass, compound waterglass, soda waterglass, and

fixing waterglass.

Methods of preparing Potash Waterglass.

Mix 1 part of pure quartz sand with 10 oz. of potassic

carbonate and 1 oz. of charcoal powder.
Fuse this mixture in a crucible, then allow the contents to

become cold, when the fused mass is removed, pulverised and

exposed to the air, being frequently turned over
;
then the powder

is washed several times with cold water, and finally boiled with

5 times its weight of water, until all is completely dissolved ; the
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solution is then filtered and evaporated to a specific gravity of

2^. By this means a sticky, syrupy liquid is obtained which,

when exposed to the air, dries to a transparent glass.

Or 15 parts of quartz sand, 5 parts of potash, and 4 parts

of soda may be operated on as above directed.

i

Method of preparing Soda Waterglass.

Mix together 15 parts of finely ground sand, 8 parts of

sodium carbonate (anhydrous), and 1 part of wood charcoal.

Calcine and treat the fused mass as directed for potash

waterglass. A mixture that fuses more easily than the above is

prepared by mixing 45 parts of quartz sand, 25 parts of

sodium carbonate (anhydrous) and 3 parts of wood charcoal.

Another process consists of fusing together 1 part of finely

powdered quartz and 2 parts of crystallised carbonate of soda.

While in yet another process the following are the propor-

tions : 100 parts of quartz in fine powder, 60 parts of sulphate

of soda (" Glauber's salt"), and 15 to 20 parts of pulverised

wood charcoal ; these are fused together ; the product when

dissolved in water is more opalescent than potash waterglass.

Preparation of Compound Waterglass.

Mix together : 3 parts of concentrated potash waterglass
and 2 parts of concentrated soda solution, both in the
"
syrupy" state.

Another process is to fuse together 100 parts of quartz, 28 parts

of purified potash, 22 parts of neutral anhydrous soda silicate,

and 6 parts of wood charcoal ;
the subsequent operation being

the same as that for potash waterglass.

Preparation of fixing Waterglass.

Fuse together 3 parts pure anhydrous soda carbonate and

2 parts pulverised quartz, and make a concentrated solution of

the fused mass. Then mix 11 parts of this solution with 4 to

5 parts of concentrated pure waterglass completely saturated

with silica.
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Some very durable cements are made with waterglass and

earthy bodies, such as lime oxide, etc., whereby a double silicate

is formed, which becomes hard. A "
hydraulic

" cement is made

by mixing finely pulverised cement with a solution of waterglass.

This cement should be used quickly, as it hardens rapidly under

water.

Soluble glass, also known as waterglass, is an impure alkali

silicate. It can be prepared by fusing together 1 part of silica

and 2 parts of carbonate of soda, or of potash.

Another process is to fuse together 70 parts of dry carbonate

of soda, and 192 parts of silica.

The product is soluble in boiling water, yielding a transparent

elastic mass for mixing with mineral colours, which is useful for

coatings for walls, etc.

"Glutina" Cement

(An elastic, spirit, oil, and fireproof cement).

This cement is a peculiar compound made from glue and

sugar. It has some curious properties not possessed by any
other cement : for example, glutina can be used like ordinary

glue, but it can also be mixed with earthy and mineral matters,

and used as a paint for wood or iron. In such a case the coating

is not affected in any way by the action of oils, spirits or hydro-
carbon fluids, therefore this cement forms a good non-

impenetrable paint for casks, barrels or tanks for holding such

fluids as petroleum, benzine, carbon-bisulphide, benzoline,

naphtha, methylated spirit, turpentine, or any kind of oil.

Moreover, the cement is one which will affix the most diverse

substances to one another, such, for example, as glass to wood

or metal, stone, leather, china, and especially lead and tin
"

foils
"

to paper or other bodies.

A special feature of the cement is that it is, when dried by

''dry" heat, practically insoluble, and forms one of the best

cements for leather belts for machinery and leather goods in

general.

Glutina cement was invented by the Author of this book to

meet the special requirements of a firm of tea merchants who
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wanted to affix tinfoil paper to metallic lead sheets or foil, by

coating the paper or foil with a cement, and passing the paper

and metallic foil between heated rollers to affix and dry same.

This the cement does perfectly ; for although softened by the

heat of a water or sand bath, it is rendered insoluble by" dry
"

heat.

To prepare Glutina Cement.

Soak 1 Ib. of white glue or gelatine in 4 Ib. of cold water for

10 hours, then melt in a gluepot, together with any unabsorbed

water, until it boils, then stir in 1^ oz. fluid of
"
shellac drier" (vide

infra], and immediately afterwards stir in 4 oz. of brown

Demerara sugar that has been melted by dry heat in a saucepan

(without any water), until it gives off fumes which can be

ignited ;
these fumes should be set alight for a few seconds, and

then the molten mass of burning sugar poured into the boiling

glue solution, and the whole kept at the boil for 10 minutes,

when the cement should be poured out into moulds to set and

cool ;
when cooled, it should be removed from the moulds and

exposed to the air for a few days. It will then be in the form of

a dark brown jelly. When the cement is wanted for use it is

melted in a gluepot like ordinary glue (no water being added to

the cement), and used like ordinary glue while hot. To affix

paper to leadfoil, the paper may be coated with the hot glue and

then laid on the metallic foil, and the cement dried by pressure of

a hot iron, or by passing the paper and foil between heated rollers.

To use Glutina as a Paint.

The colouring matter should be put into the boiling hot glue

mixture, after the burning sugar has been added, and the paint

thus made is laid on any surface with a brush like common

paint ; when cold, it is hard and firm, and insoluble in any of

the fluids already mentioned.

Glutina can also be used as a cement for china and glass, by

melting it in a saucer and applying it to the fractured edges to

be joined, which are best warmed before applying the cement, so

as not to chill it.
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The tenacity and drying power of the cement is improved if

the glue be first made into a size before adding the sugar.

Thus, after melting the softened glue in a gluepot at the boil,

turn it out into moulds to set and cool, and when cool turn out

the glue size thus made and expose it to the air for a few days

before melting it and adding the "
dryer

" and burning sugar.

The shellac drier is made thus : Boil 1 pint of water, then

add J fluid oz. of strong liquid ammonia (*880), and at once stir

in I oz. of orange shellac, and stir and heat the mixture until the

whole of the shellac has dissolved ; skim off all scum and pour
out the purplish fluid into a bottle for use as required. Not

more than 1J fluid oz. of this liquid shellac drier per 1 Ib. of

glue taken should be used, otherwise the adhesiveness will be

lessened.

To cement Leather Belting with Glutina.

Roughen the surfaces to be joined with a rasp or coarse file, then

coat one of the surfaces with the cement, clap on the other

surface, and put the joint under pressure (hot pressure if

possible), and keep it so until the cement is dry. The writer

has found that for "chrome-tanned" leather for machinery

belting, no other cement is equal to glutina. Samples of all kinds

of leather have been kept for 5 and 6 years in damp places without

the cement loosening in fact, it is easier to tear the leather

itself than to tear apart the cemented joint.

When properly made, Glutina cement is a stiff brown jelly,

very sticky to the touch, and dries up on exposure to the air to

an elastic, tough, hard mass resembling indiarubber, but it can

be re-melted by heating in a gluepot without any water being

added to it; after repeated heatings, however, it refuses to

re-melt. Its retains its elasticity for a long time, and on this

account could be used for affixing the cloth covers of books to

their paper contents, instead of the stiff harsh glue paste now

so generally employed by bookbinders.

As glutina will neither burn nor catch fire, it should be

useful as an insulating compound for electric wires, as if they

fused this insulating material would not catch fire like gutta
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percha, but would quench the heat of the fusing wire, especially

if lampblack be mixed with the hot glutina.

By repeated heatings glutina loses its power of becoming

softened or dissolved by heat ;
if put into a fire of burning coals,

glutina will not burn, and on this account may be used as a

fireproof paint for theatrical scenery, wooden panels, etc.

ADDENDUM.

ADDITIONAL KECIPES NOT OTHERWISE CLASSIFIED..

Dammar Cement.

Dissolve gum dammar in benzol until no more will dissolve
,'.

then to every 3 oz. of the solution add 1 oz. of gold size, and

mix well by shaking. This dries very quickly and is water-

proof.

Cement to unite Glass to other Substances.

Pick out the purest white gum arabic and mix it with onlj

just sufficient cold water to dissolve it, allowing the gum to

slowly dissolve for 5 to 10 hours, so that a mucilage as thick as

treacle is obtained ; pour out some of this mucilage on a glass

plate, and mix sufficient calomel (the sub-chloride of mercury)

with the mucilage, by means of a spatula or palette knife,

to make a sticky mass. As the mixture sets very rapidly,

only sufficient for immediate wants should be made at any one

time. The cement is hard in a few hours, but it is best to leave

the cemented article a day or two before use. Only genuine gum
acacia of a superior quality should be used ; inferior qualities

and the
" Bassora

"
gum are perfectly useless.

This cement is extraordinarily adherent to any surface.

Resin and Glue Cement.

Mix 10 oz. of anhydrous ether with 5 oz. of absolute alcohol,

and dissolve in the mixture 5 oz. of hard Canada balsam and

5 oz. of orange shellac. When the solids are dissolved, strain

through fine muslin, or else allow all sediment to deposit and

A. R
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pour off the clear fluid, and evaporate over a clear fire until the

fluid is of a syrupy consistency. This cement is waterproof.

A Waterproof Cement for Jet, etc.

Melt together 2 oz. of orange shellac, and 1 oz. of Venice turpen-

tine, and pour the melted mass into brass moulds so as to form

sticks. For use, the end of the stick is melted over a flame,

just like sealing-wax. This cement is useful for articles made of

jet, but shellac alone is often used; the cement should be coloured

with a little lampblack ; the Venice turpentine prevents the

cement being brittle, as shellac alone is.

A Waterproof Cement for coating Varnished Labels.

Dissolve 1 oz. of balsam of fir in 3 oz. of oil of turpentine,

and brush this over the varnished surface
; colour-printed or

lithographed labels may be steeped in it and dried, when they

become semi-transparent and waterproof.

Agglutinant for attaching Labels to Tinware.

Dissolve gum dammar in oil of turpentine to make a saturated

solution, and then mix 1 oz. of this with 4 oz. of a thick solu-

.tion of gum dragon mucilage (this is made by soaking gum
tragacanth in cold water until it swells up to a jelly-like mass,

straining it, and using the clear solution).

Cement for affixing Lenses together to make Compound Lenses.

Use Canada balsam alone. Cleanse the separate lenses from all

grease with ether, benzine, or turpentine, and then put a drop of

pure balsam in the middle of the concave surface and press down

the convex lens gently on it until the balsam oozes out at the

edges, then apply a gentle heat until the balsam has hardened.

Gum Cement for Marble Statues, etc.

Make a thick mucilage of gum arabic, and mix 8 oz. of it with

1J oz. of
" dental" plaster, and then mix in \ oz. of finely-

powdered quicklime ;
mix well, and heat the surface of the

marble before applying the cement.
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Cement for mounting Opaque Microscopic Objects.

Put into a small bottle 2 drachms of isinglass and 1 drachm

of gum arabic, and cover the mixture with proof spirit of wine.

Cork the bottle loosely, and stand it in a water bath or in a

vessel of hot water, heat the water until the solids have

dissolved ; then strain for use.

Colourless Cement for Mica.

Soften best quality clear gelatine in a little cold water until the

gelatine is soft throughout, but it should not lose its form ; then

lay the sheet of gelatine between the folds of a cloth, and press

out all excess of water
; next put the softened gelatine into a

gluepot and heat it until it melts, and add just sufficient proof

spirit, but not too much, to make it fluid ; to each pint of this

solution add gradually, stirring all the time, J oz. of gum arabic

and 1J oz. of mastic resin (which has been previously dissolved

in 4 oz. of rectified spirit). Keep in bottles the stoppers of

which have been dipped in melted paraffin wax. When wanted for

use, it is liquefied by standing in a cup of hot water or by gently

heating it. When properly prepared, this cement is waterproof.

Cement for Minerals, Fossils, etc.

Put 4 oz. of sugar in sufficient cold water to dissolve it,

and then add 1 oz. of starch ; separatively dissolve 1 oz. of gum
arabic to make a thick mucilage, then mix the two fluids, and

heat and stir until the starch is cooked.

Cement for Naturalists' Use, Artificial Flowers, Confectioners, etc.

Take a medium thick solution ofgum arabic mucilage, thicken

with starch powder or farina, and then heat the mixture until

the starch is cooked.

Cement for Fixing Labels on Nickel.

Dissolve 4 oz. of gelatine in 50 oz. of cold water, then add

2 oz. of glycerine and 1 oz. of glucose, heat the mixture and

stir until homogeneous.
B2
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Cement for mending Shells and similar Articles.

Crush up 2 oz. of sugar candy and dissolve it in 5 oz. of gum
arabic mucilage, and then add sufficient dry whitelead to colour

the mass.

Agglutinant for Porcelain (non-waterproof).

Mix dry plaster of Paris with gum arabic solution to make a

thick mass, and use at once.

Mucilage for affixing Paper Labels to Smooth Surfaces.

Dissolve 1 Ib. of genuine gum acacia in 5 gallons of boiling

water, and then add 8 fluid oz. of glycerine. The presence of

the latter fluid has the defect of causing the mucilage to attract

moisture and thus render the paper liable to dampness and peel

off, but it lessens the brittleness of the gum.

Cement for Parchment and Stiff Papers.

Dissolve 1 Ib. of dextrine in 1 pints of cold water, and in a

separate vessel dissolve 1 Ib. of gum arabic, in powder, in 1J

pints of boiling hot water, then mix the two solutions, and stir

in 8 fluid oz. of glycerine and J scruple of oil of cloves, or of

cinnamon.

Mucilage for Tissue Paper and similar soft Tissues, such as
"
Lining

"
Paper of Cardboard Boxes.

Dissolve 1 Ib. of gum arabic in powder and 4 oz. of loaf-

sugar in 3 gallons of boiling hot water
; separately mix Ib. of

rice starch ( laundry starch ) in 5 gills of cold water to make

a smooth batter, then cook the starch by heating it to form a

paste by pouring on 6 pints of boiling water
;
then pour in the

gum and sugar mixture, and stir until cold.

Mucilaginous Paste for Paper, Strawboard, etc.

Mix rice starch with just sufficient cold water to make a

smooth batter, and then make into a paste by pouring
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boiling water on it in the usual way, and to every 16 oz. of such

paste stir in 7 oz. of glucose syrup, j oz. of hard ("curd")

white soap, 5 oz. of dextrine in powder, and 1 drachm of borax,

and heat and stir the whole at a gentle heat until the ingredients

are well incorporated, then thin down to a similar consis-

tence with fresh skimmed milk. Use the paste warm and as

thick as possible.

Gum "
Dragon" (i.e., Tragacanth) Mucilage.

Rub up 1 oz. of powdered gum dragon in 4 oz. of pure glycerine

in a Wedgware mortar, and when the gum has dissolved, pour
it into 3 pints of boiling water, and give the mixture a week's

rest ; if it swells too much, dilute as required with more cold

water.

Dextrine Mucilage for Labels.

Digest 2 Ib. of dextrine in 2 quarts of cold water, and then

add 16 oz. of acetic acid and 16 fluid oz. of alcohol.

Gum Dragon Mucilage for Paper Labels for Glass, Wood, etc.

Dissolve 30 grammes of gum dragon and 120 grammes of gum
arabic in 500 cubic centimetres of water, then filter, and add

2^ grammes of thymol mixed in 120 cubic centimetres of

glycerine ; then add sufficient water to make up the bulk to

1 litre (35 fluid oz.).

Compound Gum Arabic Mucilage.

Gum arabic will not affix paper labels to a smooth surface,

because the gum dries to a glossy film on the paper, which fails

to adhere to a smooth surface, thus allowing the label to peel

off. By the addition of other bodies, however, a mucilage can

be obtained that is devoid of this defect : thus, dissolve 8 oz.

of gum arabic in 8 oz. of water, then add 1 oz. of soaked

gelatine (that has been soaked in water for 1 hour), heat the

mixture, and add to it 9 oz. of
"
rock-candy

" and 3 oz. of gum
arabic

;
dilute with water if required thinner.
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Acidified Alcoholic Mucilage.

Dissolve dextrine in alcohol to a suitable consistency, and then

add a little acetic acid to increase the mobility of the fluid.

Instead of the acid, the dextrine can be dissolved in water, and

then alcohol added to render it quick drying.

Elastic Mucilage that does not Crack.

Dissolve 4J oz. of soft soap in 4j oz. of glycerine. Separately
dissolve 1J oz. of salicylic acid in 30 fluid oz. of alcohol, and

mix this with the soft soap solution. Mix well by shaking, and

then mix this with a solution of gum arabic, which can be made

by dissolving 8J Ib. of gum arabic in 13J pints of water
; mix

well, and keep in bottles. This mucilage is elastic when dry,

not harsh, and does not crack like ordinary gam arabic solution.

Gum Arabic that will adhere to any Surface.

For many purposes gum arabic mucilage is unsuitable as an

agglutinant; but the following compound is practically a universal

mucilage, as it will cement together all sorts of materials :

Dissolve J drachm of pure sulphate of alumina (not common alum)

in 16 scruples (f- oz.) of water, and mix the solution with

8 oz. of strong gum arabic mucilage. The mixture will not

be affected by damp or moisture, and is very adhesive for

labelling glass and smooth surfaces.

A non-brittle Gum Arabic Mucilage.

This is made by adding 1 or 2 per cent, of glycerine to

ordinary gum arabic mucilage ; but too much must not be used,

because it is hygroscopic and will attract moisture.

Ordinary dextrine mucilage is made by dissolving the dextrine

in hot water to form a syrupy liquid, and to prevent decomposi-
tion or mildew being engendered, adding a few drops of oil of

cloves (an excess of dextrine should be used : that is, the mucilage
should not be too watery;, and the mixture stirred, then allowed

to cool, and the resulting fluid strained through fine cloth, and,
to impart a glossiness to the mucilage, a little powdered sugar

may be dissolved in the hot water before adding the dextrine.
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Mucilage from Starch.

Mix 4 oz. of nitric acid with 1 pint of cold water and pour
this into 5 Ib. of potato starch, placed in a glazed vessel ; stir

well with a wooden stick, and allow it to stand for 24 hours in a

warm place, then boil it until it becomes thinly fluid and very

transparent. If necessary, it may be diluted with water and

filtered through a cloth or finer fabric. This mucilage, in fact,

is akin to dextrine, which is a substance obtained by torryfying

starch. Next dissolve 3 Ib. of gum arabic and 1 Ib. of sugar
in ^ gallon of water, add 7 drachms of nitric acid and heat it to

the boiling point, and then mix the fluid with the starch

mucilage.
There are many other compounds in which gums are utilised

as ingredients in forming agglutinants, such, for example, as one

in which wheat flour is the chief ingredient. Such compounds
have been described under the section dealing with flour pastes.

Fish Glue from comminuting Ivory and Bones.

Boil isinglass in water until it is very thick, then add

sufficient zinc oxide to make a paste as thick as treacle.

Isinglass glue is prepared by dissolving isinglass in warm

water, straining it through coarse linen, then adding a little

alcohol and evaporating the mixture to such a consistence that,

when cold, it will be dry and hard
; the resulting compound is

very tenacious.
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ADAMANTINE colours, stone, brick,

wood, for colouring, R. 205...75

Agglutinant, resinous universal, K. 53

...17

Acetic acid,

composition of, 192
uses for, 192

Acetone,
composition of, 192

production, method of, 192
uses of, 192

Acids,
cement resisting, R. 456... 169
fumes of, cement not affected by,

R. 457...169

Alabaster,
casein cement for, R. 166...59
nature and uses of, 223

Albumen,
blood, preparing, mode of, 191

uses for, 191

egg. preparing, mode of, 192
forms of and uses for, 190, 191

patent, preparing, mode of, 192

Alcohol,

ethyl (spirits of wine), composition
of, 193

proof spirit, specific gravity of, 193
water in, percentage

of, 193

Algin, origin, nature and uses of, 189

Aluminium,
affixing, resinous size for, R. 208

...76

size, quick-drying for, R. 72...23

resinous, for, R. 75. .23

solder for, R. 478... 176
Aluminium leaf,

facias, laying on, sizing compo
for, R. 151...53

wood signs, laying on. sizing compo
for, R. 151. ..53

Amber, nature of, 2

Amber varnish cement, R. 416...157
American wood-filler, R. 127...43, 44

Amidin, producing, method of, 213

Aprons, carriage, compo for, R. 310
...121

Aquariums,
cement for, R. 201...74
cement, elastic, non-poisonous, for,

R. 63.. .21

waterproof cement, resinous, for,
Rs. 1, 2. ..3

Architectural purposes, cement for,

R. 116.. .37

Artificial productions,
asphalt, paving purposes, for, R. 169

...60

coral, compo for, R. 467... 172

flowers, cement for, 243

ivory, compo for, R. 468. ..172, 173
leather board, compo for, R. 251...

95

leather, gutta-percha compo for,

R. 338...130
leather lithographic rollers, compo

for, R. 254...96

marble, compo for, R. 131...45, 46 ;

R. 145.. .51

slates, school, compo for, R. 252...

96

stone, coloured compo for, R. 140
...50

compo for, R. 139. ..49, 50

tortoise-shell, compo for making,
R. 465... 171, 172

Artists' canvas, compo for preparing,
R. 309. ..121

Asphalt, artificial, paving purposes,
for, R. 169...60

technolithe, paving purposes, for,

R. 169.. .60

Asphaltum composition, floors, paths,
etc., for, R. 23. ..8

BANDAGES, surgical, fractures for,

cementing compounds for, R. 336
...130

Barrels, beer, glazing cement for,

R. 60... 19, 20
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Batteries, electrical, carbon plates for,

compound for, E. 399. ..150

Beeswax, bleaching, mode of, 194, 195

Blackboards,

compo for, B. 258...98

preparing and renovating, compo
for, E. 398... 150

Blood albumen. See Albumen.
Blotting pads, porous mass for, E. 255

...97

Bone, cement for, E. 40... 13

Bones, Fish glue derived from, E. 509
...183

Bookbinders,
glue for, E. 222...82

compound, for, E. 228...83

liquid, for, E. 223...82

paste, resinous flour, for, E. 210...

76
Book covers, celluloid cement for,

E. 209. ..76

Bootlaces, sizing for, E. 350. ..135

Bootmakers' cement, rubber or gutta-
percha, for, E. 333. ..129

Boot and shoe leathers, waterproof
compound for, E. 326... 127

Brass,
iron, soldering to, method of, E. 485

...178

platinum, soldering to, method of,

E. 484. ..177

sheet, soldering, method of, E. 483
...177

solder for, E. 483...177

solder, yellow, for, E. 482... 176, 177

Brazing steel, solder for, E. 492... 179

Bricks,
cracks in, cheap cement for re-

pairing, E. 154...54

heat, rendering impervious to,

E. 146. ..52

holes in, cheap cement for, E. 35...

11

waterproof compo for, E. 147...52

waterproofing, process for, E. 148
...52

Brickwork,
compo for, E. 188...70

paint, cheap, for, E. 189. ..70

Bronze, soldering liquid for, E. 501...

181

Bronzing liquid, quick-drying, E. 76
...24

Bronzing powders, size, resinous for,

E 75. ..23 ;
E. 208. ..76

Bungs, impervious to air or water,

compo for rendering, E.
k
397...

149

Burnishing composition , photographs,
for, E. 261... 99

Burnishing solution, prints, for,
E. 262. ..100

CABINET MAKERS, glass paper for,
E. 284. ..Ill

Calcium, sulphate of (plaster of Paris),
chemical formula of, 223

Camphor, uses for, 197

Canvas,

artists', composition for, E. 309... 121

backgrounds, compo coating for, for

photographers' use...E. 312... 122

Caoutchouc, composition of, method
of obtaining, etc, 196

Cardboard,
enamelling compo, for surface of,

E. 417. ..157

paste, flour and alum, for, E. 211...

78
Carbolic acid, preservative nature 'of,

197

Carbon, bisulphide, composition,
properties and uses of, 195, 196

Carbon filters, compo for, E. 400

...150, 151
Carbon paper, preparation of, compo

for, E. 278... 110
Carbon plates, electrical batteries,

for, compo for, E. 399... 150

Carriage aprons, black compo for,

E. 310. ..121

"Carton-Pierre" ornaments, compo
for, E. 253. . .96

Casein,
cements and agglutinants made

with, E. 160 168...57 59

cement,
alabaster, marble, etc., for, E. 166

...59

earthenware, porcelain, stone, etc.,

for, E. 160...57

earthenware, pottery, tiles, stone,

etc., for, E. 165...58

quickly-made, E. 161... 58

stones, building, filling cracks,

holes, etc., in, for, E. 164... 58

waterproof and fireproof, E. 163

...58

wood-filler, as, E. 167. ..59

chemical composition of, 199, 204

compo, paper and other materials,

sizing for, E. 276... 109

fat, salt, or acid, method of freeing

from, E. 167... 59

lime and casein washes for walls,
E. 192...71
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Casein continued.

liquid, leather, aniline dyed, to pre-
serve colour of, R. 316... 123

mucilage or varnish, gum, for use

as, R. 162.. .58

mucilage or varnish, paper-coating
for, R. 162...58

nature of, 56

paints,
character and constituents of, 65

cold-water, in powder form,
R. 180...67

durability, circumstances affect-

ing, 65

enamel, preparation of, 67
marble lime colour for outside

work, R. 177...65
old method of making, 66

preparation of, R. 178 ... 67 ;

R. 179...67

quick-drying, R. 182...68
woodwork and iron, for, 181...

67

paper, agglutinant and sizing mate-
rial, for, 114, 115

production, methods of, 197199
properties of, 197

putty cement, joint and knot-holes
in wooden floors, panels, parti-

tions, etc., for filling, R. 168... 59

solution, sizing purposes, for, R. 357
...137

solvents of, 197 199
uses for, 197

" Casein "
(Scott, Greenwood & Co.).

reference to, 65, 67, 200
" Casein : its physical and chemical

properties," 115

Casting,

gelatine moulds for, compo for,

R. 415. ..156

wax moulds, preparation of, for,
R. 389... 147

Castings, filling holes in. compo for,

R. 401. ..151

Casts, plaster, polishing process for,

R. 194. ..72

Ceilings, cement wash for. R. 111... 36
Celluloid.

billiard balls, making, method of.

201, 202

cement,
book covers, for, R. 209...76

plaster casts, for, R. 271... 108
cements for, R. 384... 145, 203

composition and properties of, 200

moulding, mode of, 202

polishing, method of, 203

Celluloid continued.

production, methods and sources of.

200
solvents for, 200

vegetable, preparing, method of, 201

Cellulose, nitro-, composition of, 200

recovering from seaweed, process of
r

189, 190

working, method of, 202. 203

Cements,
acid-proof coating, for, R. 199...73
acids resisting. R. 373.. .142

; R.456
...169

;
R. 457. ..169

adhesive, glass and iron, for use as

putty, for, R. 67. ..22

air-tight, wooden partitions, cracks

in, for, R. 101... 33
amber varnish, R. 416, 157
architectural purposes, for, R. 116

...37

artificial flowers, for,...243
bituminous, stucco and plaster, for,

R. 103...34

bootmakers, rubber or gutta-percha,
for, R. 333... 129

building stones, holes and cracks

in, for filling, R. 477. ..175

calcareous, whitewashing walls, for,

R. 108. ..35

casein, Rs. 160 168... 57 59

ceilings, wash for, R. 111.. 36

celluloids, for, R. 384 ..145

celluloid book-covers, for, R. 209...

76
cement wash, R. 206 ..75

cheap, outdoor work, for, R. 192. ..71

clay, R. 104...34

clock-faces, white enamel, for, R.
379... 144

colourless, mica, for, 243

microscopists for, R. 368
...140

composition or, for moulding cor-

nices, pilasters, etc., R. 130...45

confectioners, for, 243

culverts, heavy, for, R. 141...50

dammar, recipe for, 241

dental, teeth, decayed, for stopping,
R. 380, 144

earthenware, for, R. 158. . .56

elastic non-poisonous, water-tanks,

aquariums, for, R. 63...21
electrical insulation, for, R. 375

...143

electrical purposes, for, R. 376...

143

emery, affixing to wood, for, R. 64

...21
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Cements continued.

entomologists, for, B. 383... 145

fireclay bricks and sides in iron

stoves, for fixing, B. 450... 167

fireproof wash for walls, B. 109...

36

floor-boards, pores in, for filling,

B. 118. ..38

floor-cloth, for, B. 464...171
florists' use for, B. 461. ..170

fossils, for, 243

gardeners' use, for, B. 461. ..170

gasfitters, for, B. 5. . .3

gelatine, quick-drying, B. 99...33

glass, for, B. 381. ..144

uniting to other substances,
for, 241

glue, water-resisting, general use,

for, B. 87... 29

glycerine and litharge, making, pro-
cess of

,
B. 195... 72

glutina, leather belting, cementing
with, 240

paint made with, 239

recipe for and uses of, 238,
239

gum, marble statues, for, 242

gutta percha, B. 433... 163

cloth, for, B. 334... 129

flexible, for general use, B. 429
...162

for general use, B. 428. ..162

leather articles, for, B. 335. ..129,

130
similar materials, for, B. 462 ... 170

hardening of, directions as to, B.
204...74

hard-setting, B. 112...36

iron, cracks in, repairing, B. 453...

168

for, B. 449... 167

ivory, for, B. 381... 144

jet, waterproof for, 242

labels, nickel, fixing on, for, 243

lavatory basins, for, B. 10. . .4

. leather, affixing to metal, for,

B. 305... 120

lenses, compound lenses, affixing

together, to make, 242

lime, wood, pores in, for filling
before polishing, B. 117...38

linoleums, for, B. 463... 170 ;
B. 464

...171

machine belts, slipping, prevention
of, B. 385.. .145

marble, for, B. 155...54

mastic, B. 176...64

metals, for, B. 451... 168

Cements continued.

metal, fixing in stone, cementing
compo for, B. 137...48

fixing to stone, glass, etc.,

for, B. 28...9

microscopic objects, opaque, for

mounting, 243

microscopists, for, B. 383... 145

minerals, for, 243
mortar or, firm-setting, B. 113...37
mosaic or tesserse, for setting, 228
naturalists' use, for, 243

non-conducting, electrical appara-
tus, for, B. 377. ..143

parchment, for, 244

petroleum, carbon fluids. &c., not
affected by, B. 448... 167

pipes, steam, for, B. 454... 168

gasket, for, B. 455...

169

plaster figures, ornaments, etc., re-

pairing, for, B. 156...55

walls, repairing, for, B. 122
...40

porcelain, for (non-waterproof),
244

resin and glue, 241

resinous,

agglutinant, resinous universal,
B. 53.. .17

asphaltum composition for floors,

paths, etc., B. 23. ..8

beer barrels, glazing cement for,

B. 60.. .19, 20

bone, horn, ivory, and similar

substances, for B. 40... 13

crockery, hardware, etc., univer-

sal cement for, B. 52. ..17

cutlers' use, for, B. 55. ..17, 18

dados, cornices, etc., mouldable

composition for, B. 32... 10

electro-plating, coating for, R.
46...15

electrotyping troughs, vats, etc.,

for, B. 46. ..15

engravers, border wax for, B. 43

...14

engravers' general use, wax for,

B. 44.. .15

frames, etc., mouldable composi-
tion for, B. 33... 10

glass, uniting to metal, cement

for, B. 45. ..15; B. 49. ..16

glass or china letters, fixing to

glass windows, show cases, etc.,

for, B. 50. ..16

glass, wood, china, etc., universal

cement for, B. 51...16
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Cements continued.

resinous continued.

iron railings, fixing in stone

copings, for, R. 6...4

jewellers' use, R. 56... 18

letters, fixing in brass, zinc or

copper plates, for, R. 41. ..13

lime cement, R. 15...6
marble statuary, for, R. 7...4

marble, stone, etc., for,Rs. 3, 4...

3; R. 13.. .5, 6
mastic for builders' use, R. 25

...8

metal foil, for, R. 57. ..18

metal and glass, glue and resinous
cement for, R. 48...16

metal letters, affixing to glass,

for, R. 14. ..6

metals, amber varnish cement for,

R. 59.. .18

metals, for, R. 58... 18

metals, universal cement for, R.
37... 12

opticians' use. temporary cement
for, R. 61...20

paperhangers, paste for, R. 18... 6

plaster walls, cementing size to

stop suction in, R. 30...9

putty, wax ; coating bricks, filling

cracks, etc., for, R. 17. ..6

roofing felt, fire-proof, adhesive

coating for, R. 31. .10

salt water, hydraulic cement for,

R. 26.. .9

stone or bricks, holes in, cheap
cement for, R. 35... 11

stone, earthenware, glass, marble,
etc., repairing cement for, R.
36.. .12

stones, precious, jewellers'
cement for. R. 47...15

walls, damp, adhesive coating for,

R. 34. ..11

water-pipes, putty, for. R. 27...9

waterproof,
aquariums, cisterns, tanks,

vats, tubs, etc., for, Rs. 1,

2. ..3

china, glass, etc., Rs. 19, 20.. .7

glass, R. 54 ...17

roofing felt, for, R. 22...7

stone, metal, etc., R. 21...7

tarring composition, for roofing

purposes, R. 24. ..8

wooden tanks, troughs, vats,

etc., for, R. 12. ..5

wood, ivory, glass, etc., for, R.
39.. .13

Cements continued,
resinous continued.

wood, liquid cement for, R. 42...

14
wood-turners' use, for, R. 38...12

rollers, metals, etc., affixing cloth
or felt to, for, R. 374... 142

rubber,
felt hats, for, R. 332. ..128
indiarubber shoes, goloshes, etc.,

for, R. 337...130

making, method of, 219 221
Para rubber only suitable for,

219
scientific apparatus, fixing glass or
metal in, for, R. 29...9

sheds, wash for, R. 110...36

shells, mending, for, 244

silicate, composition of, 227
size or, silver leaf, for laying on,

R. 106...35

sizing, wood, gilding on, for, R. 107
...35

soft, temporary purposes, for, R. 80
...26

stone, brick, etc., cracks in, cheap
cement for repairing, R. 154. ..54

stone, marble, etc., for, R. 102...

33,34
transparent, glass vessels, for,

R. 366.. .140

vulcanised rubber, compound for,
R. 426... 162

walls,

cementing wash for, R. 115...37

damp, for, R. 105... 34

kalsomining wash for, R. 121...39

waterproof,
china, porcelain, and glass, for,

R. 459... 169
electrical cores, insulating tapes,

for, R. 378... 143

glass and china, for, R. 365...140
rust on iron bolts, nuts, rivets,

etc., to protect from, R. 62...21

tiles, earthenware, for, R. 458...

169
varnished labels, for coating, 242
wood and iron, for coating, R.

66.. .22

wood and metal, for, R. 65...22

waterglass, glass and china for,
R. 420... 159

waterglass and lime cement, stone,

cementing, for, R. 157...55
water tanks, aquariums, water-

proofing bath-walls, for, R. 201
...74
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Cements continued.

wax, corks and bungs of casks,

bottles, jars, etc., for covering,
R. 382. ..144, 145

white, weather-resisting, R. 198...

73

wood, for, R. 381... 144

wood, pores of, for filling, R. 126
...42

Chemical apparatus, corks of, liquid

sealing wax for coating, R. 390...

147

China,
resinous waterproof cement for,

Rs. 19, 20... 7

universal cement for, R. 51... 16

waterproof cement for, R. 365...

140; R. 459... 169

waterglass cement for, R. 420. ..159

Chloroform,

composition of, 194
uses for, 194

Cisterns,

coating compo for, R. 159. ..56

waterproof cement, resinous, for,

Rs. 1, 2. ..3

Clay cement, R. 104. ..34

Clay, moulding, keeping moist, mode
of, R. 407. ..153

Clock faces, white enamel, cement
for, R. 379... 144

Cloth,

bronzing, glue size for, R. 307... 120

gutta percha cement for, 334... 129

rollers, metals, etc., affixing to,

cement for, R. 374... 142

Cloves, oil of, preservative nature of,

197
Cold or chemical soldering, R. 500

...180

Colophony,
distillation, products of, 233

melting point, 233
solvents for, 233
substance yielding, 233

Confectioners, cement for, 243

Copper,
soldering liquid for, R. 501... 181

solder, yellow, for, R. 482...176

Copying paper, preparation of, compo
for, R. 279. ..110

Coral, artificial, compo for, R. 467...

172
Cork papers, glue cement, preparing

for, R. 225...82

Corks,
chemical apparatus, of, liquid seal-

ing wax for coating, R. 390...147

Corks continued.

covering, wax cement for, R. 382...

144, 145

impervious to air or water, compo
for rendering, R. 397... 149

Cornices, moulding, compos for,
R. 32. ..10

;
R. 130. ..45

;
R. 402,

151
Cotton goods, waterproof compound

for, R. 325. ..126

Cotton print, glucose sizing for,

R. 340. ..131

Cottons, sizing for, R. 345... 134
Court plaster, compo for, R. 260...98

Crockery, cement for, R. 52. ..17

Culverts, heavy, cement for, R. 141
...50

Curriers,

glue paste, flesh side of skins, and

pelts, for use in smoothing, R.
364... 139

paste size, for, R. 297...117

paste, waxed calf and split leathers,
flesh side of, for, R. 295...117

size for, R. 299...118

Cutlers, cement for, R. 55... 17, 18

DADOS, mouldable composition for,
R. 32.. .10; R. 402. ..151

Damask, sizing for, 353...136
Dammar cement. See CEMENTS.

Damp surfaces, waterproof coating,
for, R. 425. ..161

" Decorative Plaster "
(Miller), refer-

ence to, 226

Dentists, modelling wax for, R. 386
...146

Dextrine,
chemical composition of, 203

making, modes of, 203, 205

meaning of word, 203

mucilage, recipe for, 245

purity of, test for, 204

Distemper, wash, washable, R. 186
...69

Dolls' heads, compo for making,
R. 466. ..172

Drawing paper, transparent, compo
for rendering, R. 291. ..114

Dressings,
glaze or,

fabrics,

black, for, R. 346... 134
blue and green, on, R. 347...

135
crimson muslin, for, R. 348...

135
rose coloured, for, R. 349... 135
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Dressings continued.

glaze or continued.

fabrics continued.

sizing for, R. 343 (110). ..133,

134
white cotton, for, R. 341...132

textiles, compo for, R. 474, 175

EARTHENWAEE,
casein cements for, R. 160.. .57 ;

R. 165. ..53

cement for, R. 158.. .56

repairing cement for, R. 36. ..12

Earth wax. See WAX.
Ebonite, uses for, 196

Egg mucilage, leather, dyed, flexible

surface to produce, R. 317... 124

Electrical apparatus, cement, non-

conducting, for, R. 377 (1, 2)...

143
Electrical batteries, carbon plates for,

compo for, R. 399. ..150

Electrical cable cores,

insulating compo for, R. 423... 160

waterproof cement for, R. 378...

143
Electrical instruments, liquid sealing

wax, for coating, R. 390...147
Electrical insulating tapes, water-

proof cement for, R. 378... 143
Electrical insulation,
cement for, R. 375... 143

gutta-percha, compound for, R. 434
...163

Electrical purposes, cement for, R.
376... 143

Electrical wires, insulating compound
for, R. 392... 148

Electricians, insulating paper for,

R. 443... 165

Electro-plating, coating, cement for,

R. 46. ..15

Emery cloth, preparation, method of,

R. 281...Ill

Emery, wood, affixing to, cement for,

R. 64.. .21

Enamelled metal, solder for, R. 495...

180

Enamelling compo, cardboard, surface

of, for, R. 417. ..157

Engravers,
border wax for, R. 43... 14
wax for general use. R. 44...15

Entomologists, cement for, R. 383...

145

Envelopes, waterproof compo for,

R. 273... 108

Ether,

composition of, 193
uses for, 193

FABRICS,
artificial gums, sizing for, R. 342...

132

black, glazing or dressing for, R.
346... 134

blue and green, glaze dressing on,
R. 347... 135

cotton, white, glaze dressing for,

R. 341. ..132

linen and cotton, sizing for, R. 355
...136

metal, affixing to, glue cement for,
R. 303. ..119

muslin, crimson, glaze dressing for,
R. 348... 135

rose-coloured, glaze dressing for,

R. 349. ..135

sizing compositions for, R. 339...

131
;
R. 473...175

sizing dressings for, R. 343.. .133,
134

waterproofing, compound for, R.
327...127

woollen, waterproofing, compounds
for, R. 318... 124

Felt, rollers, metals, etc.
, affixing to,

cement for, R. 374. ..142

Fibrine, chemical composition of, 204

Filters, carbon, compo for, R. 400

...150, 151
Fire clay bricks and sides in iron

stoves, cement for fixing, R. 450
...167

Fire-grates, fire-proof mortar for, R.
202.. .74

Fire-proof cement,
casein, from, R. 163. . .58

wash for walls, R. 109... 36

Fire-proof compo, woodwork, for,
R. 185.. .69

Fire-proof dressings, textiles for,

R. 315. ..123

Fire-proof mortars, fire-grates, fur-

naces, for, R. 202...74
Fish glue. See GLUE.
Fish lines, waterproofing, compo for,

R. 293.. .116

Flong, paste for making, R. 240.. .89

Floors, asphaltum composition for,

R. 23. ..8

Floor-boards, pores in, cement for

filling, R. 118...38

Floor-cloth, cement for, R. 464. ..171
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Florists, cement for, E. 461... 170
Flux,

cold soldering, for, E. 507...182

iron, cast, for cementing, E. 452...

168

Fly-papers,
" Catch-' em-alive-0 !

"
preparation,

method of, E. 283. ..Ill

non-poisonous, compo for, E. 282
...111

Formaldehyde. See FORMALINE.
Formaline (Formaldehyde), glue

treated with, results of, 218

Fossils, cement for, 243

Fractures, surgical bandages for,

cementing compounds for. E. 336
...130

Frames, mouldable composition for,

E. 33... 10

Furnaces, Fire-proof mortar for, E.
202. ..74

GABDENEES, cement for, E. 461... 170

Gasfitters, cements for, E. 5. ..3

Gelatine,
bichromated, preparing, mode of,

uses for, etc., 217
cement, quick-drying. E. 99. ..33

foil or sheet,

colouring, method of, 217

glue for forming, E. 370...141

preparing, mode of 217

glue, production from, method of,

231

moulds, casting purposes, for,

compo for, E. 415. ..156

sources from which obtained,
method of extraction, etc., 216

Gilders,

sizing cement for. E. 107. ..35

wax for, E. 79...25

Gilding, distemper, size for, E. 70...

22

Glass,
cements for, E. 49. . .13

;
E. 67. . .22

;

E. 381. ..144, 241

gilding,
fish glue for, E. 89...30
sizes for, E. 89...30

glue and resinous cement for, E. 48
...16

labelling, smooth surfaces of, glue
cement for, E. 367... 140

leaded, solder for, E. 494... 180

metal, uniting to, cements for,

E. 45. ..15; E. 49. ..16

painting on, agglutinant, liquid,

for, E. 78... 25

Glass continued.

repairing cement for, E. 36... 12
resinous waterproof cement for,

Es. 19, 20..Jl

soldering paste, soft, for. E. 506...

181

transparent cement, for, E. 366...

140
universal cement for, E. 51... 16

waterglass cement for, E. 420... 159

waterproof cement for, E. 54... 17 ;

E. 365. ..140; E. 549. ..169

writing on, adhesive filler for,
E. 133. ..47

pencils for, compo, for making,
E. 132. ..46, 47; E. 266. ..101

Glass paper, cabinet makers, for,
E. 284. ..Ill

Glaze, liquid, starch, for, R. 360...138
Glaziers.

leaded glass, solder for, E. 494...180

putty, soft, for, E. 124...41

Glazings, fabrics, black, etc., for, E.

341, 34(5 349... 134

Gloss, liquid, starch, for, E. 361. ..138

starch for, E. 359... 138

Glucose, chemical formula of, 214

Glue,
adhesive, strong, for any material,

E. 100.. .33

adhesive quality of, ascertaining,
method of, 216

alkalies, effect on, 218

bleaching, method of, E. 97... 32

bookbinders, for, E. 222. ..82

cement,
fabrics, affixing to metal, for,

E. 303. ..119

leather articles, for, E. 304...119
transfer working (Hecktograph),

for, E. 239. ..88

water-resisting, for general use,,

E. 87. ..29

damp-resisting, E. 93...31

elastic, rubber-like, E. 96...32

ever-ready, E. 371... 142

fish,

glass gilding, for, E. 89...30

ivory and bones, made from, E.
509... 183

sources from which obtained, 215

gelatine foils, for forming, E. 370...

141

good, characteristics of, 216
insoluble in water, E. 94... 31, 32 ;

E. 227...83

labelling, bookbinding, etc., com-

pound, for, E. 228...83



INDEX. 257

Glue continued.

leather, fixing to any surface, for,

R. 30G...120

liquid, R. 219... 81 ; B. 220...81 ;

R. 229...84

bookbinders, for, R. 223. ..82

making and using, methods of, 215

marine,
composition and uses of. 219

tanks, vats, etc., as water-proof
coating for, R. 424... 160. 161

moisture, proof against, R. 224...

82

mucilage, R. 226.. .83; R. 232...86

making, method of, 218

non-acid, R. 98.. .32; R. 372.. .142

rough-surfaced materials, for, R.
221...81

saccharin compounds of, properties
of, 219

solidified liquid. R. 233...86
sources from which obtained, 215

vegetable, source from which

obtained, 215

veneers, in-laying, for, R. 95...32
Glue paste, currier's use, for, flesh

side of skin and pelts, smoothing,
for, R. 364... 139

Gluten,
chemical composition of, 204

crude, properties of, 209
Glutina cement. See CEMENTS.

Glycerine,
chemical formula of, 213

excipient, value as, 214

Glycerine and litharge cement, mak-
ing, process of, R. 195...72

Gold leaf, glass, holding on, aggluti-
nant for, R. 77...24

size, special for, R. 74... 23

Gold, platinum, soldering to, method
of, R. 486..'.178

Gold size,

(old), R. 70... 22

ordinary, R. 69. ..22

quick-drying, R.71...23 ;
R. 72...23

quick-drying, extra, R. 73. ..23

Goloshes, rubber, rubber cement for,

R. 337. ..130

Grafting wax, R. 444... 166

liquid, R. 445...166

trees, for, R. 446... 166, 167

Grindstones,

compo for, R. 143...51

ordinary, compo for, R. 144...51
Gum arabic.

chemical composition of, 205

general use, for, 246

A.

Gum arabic continued.

mucilage,
making, 194

non-brittle, 246
substitute for, R. 241...89

source from which obtained, 205

Gum,
artificial, fabrics, as sizing for,

R. 342...132
casein mucilage or varnish, for use

as, R. 162...58

"Dragon'' (i.e., Tragacanth),
mucilage, recipe for, 245
uses of, etc., 214

Gutta-percha,
cement, R. 433... 163

flexible, general use, for, R. 429...

162 ;
R. 428.. .162

compo, leather, artificial, for, R.
338.. .130

compo, light-coloured, R. 422... 159

imitation, compo for, R. 414. ..155

insulating compound. R. 434... 163

liquid, R. 421... 159

sheet, R. 430... 162
similar materials and, cement for,

R. 462 ..170

source from which obtained, pro-

perties of, etc., 197
substitute for, R. 431. ..163; R.

438... 164

Gypsum (plaster of Paris),

American, Italian and Scotch terms

for, 223

antiquity of employment, 223
sources of supply, 223

HANDLES, compo for, R. 413... 155

Hardware, cement for, R. 52... 17

Hats, felt, rubber cement for, R.
332...128

Heat, sandstone, bricks, etc., render-

ing impervious to, R. 146...52

Hecktograph compositions, Rs. 239...

88; 243...90; 244,91
Hectograph composition, in sheets,

R. 245...92
Holland union, fine, sizing for, R.

35*2... 136

Horn,
cement for, R. 40... 13

imitation, compo for, R. 408... 153

Horses' hoofs, cracks and fissures in,

elastic compo for, R. 435... 163

Hothouses, glazing, putty or compo
for, R. 149... 52

Hydro-carbon fluids, impenetrable

compo for, R. 418...158

S
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INK pencils, glass, writing on, adhesive

compo for forming, B. 132...46,

47

Insulating compound,
electric cable cores, for, R. 423. ..160

electrical wires, for, R. 392... 148

Insulating paper, electricians, for, R.
443... 165

Iron,
brass, soldering to, method of,

R. 485...178

casein, paints for, R. 181...67

cast, cementing flux for, R.
452... 168

cement for, R. 449... 167

cement, adhesive, for use as putty,
for, R. 67...22

coating, waterproof cement for, R.
66...22

cracks in, cement for repairing, R.
543168

galvanised, zinc, soldering to,

method of, R. 489... 179
solder for, R. 490... 179

stone, fixing in, putty cement for,

R. 120.. .39

Iron balls, rust, protecting from,

plastic compo for, R, 411... 154
Iron bolts, rust, protection from,

waterproof cement for, R. 62...21

Iron railings, stone copings, fixing

in, cement for, R. 6...4

Iron stoves, fireclay bricks and sides

in, cement for fixing, R. 450. ..167

Isinglass, source from which obtained.

215

Ivory,
artificial, compo for, R. 468. ..172,

173
cement for, R. 39... 13 ;

R. 40... 13 ;

R 381...144

coloured, substitutes for, R.

470... 174
fish glue, derived from, R. 509... 183

old, plaster to imitate, 229

softening, method of, R. 469... 174

substitute, compo for, R. 395. ..148 ;

R. 471. ..174

JAPANNERS, gold size for, R. 68... 22

Jet, waterproof cement for, 242

Jewellers,
cement for, R. 47...15; R. 56...18

soldering fluid for, R. 502...181

KALSOMINE wash for walls, 121...39

Knife-boards, compo for, R. 396...

149

LABELLING,
glue compound for, R. 228...83

metal, glass, etc., smooth surfaces

of, glue cement for, R. 367... 140

paste, formula for, R. 214...78

Labels,
dextrine mucilage for, 245

nickel, fixing on, cement for, 243

paper, affixing to smooth surface,

mucilage for, 244

glass, wood, etc., for, gum
dragon mucilage for, 245

tinware, attaching to, agglutinant
for, 242

varnished, waterproof cement for

coating, 242

Lacquer, papier-mache, for, R. 270...

107

Lavatory basins, cement for, R. 10... 4

Leather,
agglutinant for, R. 86...28
aniline dyed, casein liquid for

preservation of colour, R. 316...

123

artificial, gutta-percha compo for,

R. 330...130

lithographic rollers,
compo for, R. 254...96

belting, cement for joining, 240
boot and shoe, waterproof com-

pound for, R. 326... 127

dressers, scar paste, for, R.300...

118

dyed, surface, flexible, preparation
for rendering, R. 317... 124

glue cement for, R. 304... 119

glue for fixing to any surface, R.
306... 120

gutta-percha cement for, R. 335...

129, 130

imitation, waterproof compo for,

R. 321. ..125

metal, affixing to, cement for, R.
305... 120

sole, paste for, R. 302... 119

"split," paste, flour, for, R. 298...

118

"upper." flour paste for, R. 296...

117

waterproofing compo for, R. 321...

125
" waxed "

calf and "
split

"
leathers,

flesh side of, curriers' paste, for,

R. 295. ..117

woods, fixing to, paste for, R. 84...

27

Leatherboard, artificial, compo for,

R. 251. ..95
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Leather trades, dressings, sizing, etc.
,

used for finishing, composition
of, 116

Lenses, compound lenses, cement for

affixing, 242

Letters,

china, glass windows, fixing to, ,

cement for, R. 50... 16
show cases, fixing to, I

cement for, R. 50.. .16

fixing in brass, copper, and zinc

plates, cement for, R. 41... 13

glass show cases, fixing to. cement
for, R. 50... 16

glass windows, fixing to, cement
for, R. 50... 16

metal, affixing to glass, cement for,

R. 14...6

Lime,
cement, R. 15... G

hardening of, directions as to,

R. 204...74

Linen,
half-bleached, sizing for, R. 351...

136

table, sizing for, R. 353... 136

waterproofing compound for, R. 325
...126: R. 331...128

Linoleums, cement for. R. 463... 170 :

R. 464... 171
Linseed oil, hard drying compound

made with, 230

Lithography,
paper, compo for, R. -286... 112

rollers, compo for. R. 250...95 :

R. 254...96
transfer paper, compo for, R. 289

...113

Luminous paper, cornpo for, R. 287
...112

MACHIXE BELTS, slipping, cement to

prevent, R. 385... 145

Magic solder, R. 503...181

Mahogany, pores of, composition for

closing, R. 129. ..45

Marble,
artificial, compositions for, R. 131

...45,46; R. 145...51 ; 228
cements for, R. 102... 33, 34 : R. 155

...54

casein cement for, R. 166. ..59

repairing cement for. R. 36... 12
resinous cement for. Rs. 3, 4. ..3;

R. 13. ..5, 6
"Marble lime'' colour for outside

work. R. 177...65

Marble statuary,
cement for, R. 8... 4

cement gum for, 242
Marine glue. See GLUE.
Marshmallow root, plaster of Paris,

mixing with, effect of, 221

Mastics,
cements, R. 25. ..8 : R. 176. ..64

definition and qualification, 62

Greek, R. 200...74

Hamlin's, R. 175...63

ingredients and process of making,
60

ingredients, purity essential. 60

London, R. 174...63

Scotch, R. 173...62

Matches,
'

safety," compo for striking
surface of, R. 419... 159

Matrices, stereotypers' paste for,

R. 231...86
Meerschaum substitute, composition

for, R. 412... 155

Metal,

agglutinant for, R. 86.. .28

amber varnish cement for, R. 59...

18

Britannia, solders for,R. 493... 179
;

R. 505.. .181

cements for, R. 58.. .18: R. 451...

168

glue and resinous cement for,

R. 48. ..16

resinous waterproof cement for.

R. 21. ..7

universal cement for, R. 37...

12

china, soldering with, method of,

R. 508... 182

enamelled, solder for, Rs. 495, 496
...180

fixing to glass, cement for, R. 28

fixing to stone, cement for, R. 28

glass, soldering with, method of,

R. 508.. .182

labelling smooth surfaces of, glue
cement for. R. 367... 140

plated, silver solder for, R. 497...

180

soldering paste, soft, for, R. 506...

181

stone, fixing in, cementing compo
for, R. 137...48

waterproof cement for, R. 65...22

whitewash, adherent, for, R. 183 ..

69
Metal foil, cement for, R. 57... 18
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Methylated spirit,

adulterant, proportion added, 193
adulterants used in, 193

Mica, cement, colourless, for, 243

Microscopic objects, opaque, cement
for mounting, 243

Microscopists,
cement for, R. 383... 145
colourless cement for, R. 368... 140

Mill-stones, compo for, R. 142...50

Minerals, cement for, 243

Modelling,
compo for, Rs. 196, 197... 73

patterns, compound for, R. 394. . .148

plastic moulds, in, compound for,

R. 393... 148

wax,
dentists', for, R. 386... 146

ordinary use, for, R. 387. ..146

Mortars,
builders, for, R. 170...61

cement or, firm setting, R. 113. ..37

fireproof, firegrates, furnaces, for,
R. 202. ..74

patent, Rs. 171, 172...62

Turkish, R. 114. ..37

waterproof, plaster walls, floating

on, for, R. 203... 74
Mosaic (tesserae), cement for setting.

228
Motor caps, peaks of, compo. for,

R. 311.. .117

Moulds,
fusible articles, alloys for, moulds

for, R. 406... 153

gelatine, casting purposes for.

compo for, R. 415... 156

paraffin, plaster casts, for, R. 135...

47

Moulding clay, keeping moist, method
of, R. 407... 153

Moulding compounds,
flexible, R. 391... 147

pilasters, dados, cornices, etc., for,

R. 402... 151
universal use, for, R. 437... 164

Mucilage,
acidified alcoholic, 246

dextrine, labels, for, 245

elastic, non-cracking, 246

gum Arabic compound, 245

non-brittle, 246

gum Dragon, paper labels for glass,

wood, etc., for, 245

labels, paper, smooth surfaces,

affixing to, 244

paper, tissue, for sticking, 244

starch, from, 247

NATURALIST'S use, cement for, 243

Nuts, rust, protection from, water-

proof cement for, R. 62... 21

OAK, pores of, filling, compo for,
R. 150.. .53

Oilcloth,

preparing, compo for, R. 356... 136

woods, fixing to, paste for, R. 84...

27

Opticians, temporary cement for,
R. 61. ..20

Ornaments,
"
Carton-Pierre," compo for, R. 253
...96

repairing, cement for, R. 156...55
Out-door work, cheap cement for,

R. 191. ..71

Oxidising of silver, preventing,
method of, R. 504... 181

PACKING, pistons, rods, etc., for,

rubber and asbestos compound
for, R. 436. ..164

Paint,

cheap, brickwork, for, R. 189. ..70

luminous, cement for fixing, R. 460
...169

papier-mache, for, R. 269... 106

Panels, joint and knot holes in, casein

cement for filling, R. 168... 59

Paper,
agglutinant for, R. 86... 28

bags, waterproof compo for, R. 273
...108

carbon, preparation of, compo for.

R. 278... 110

coating, casein mucilage or varnish

for, R. 162. ..58

copying, preparation of, compo for,

R. 279. ..110

disinfecting, meat, food-stuffs, furs,

etc., for, R. 476. ..175

draughtsmen's, agglutinant for,

R. 280... 110

drawing, transparent, compo for

rendering, R. 291...114

glass, cabinet makers, for, R. 284
...111

iridescent coating for, R. 285... 112

lithographic, compo for, R. 286...

112

luminous, compo for, R. 287. ..112

paste, flour and alum, for, R. 211

...78

mucilaginous, for, 244

preservative, foodstuffs, wrapping.
for, R. 288...113
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Paper continued.

sizing, casein compo for, B. 276...

109

stiff, cement for, 244
tissue, mucilage for sticking, 244

transfer, compo for, R. 289... 113

lithographic, cornpo for,

R. 289. ..113

transparent, compo for rendering,
R. 290... 113

varnishable,

glue size for, R. 92. ..31

liquid glue size for use on, R. 91...

30

waterproof, walls to be varnished,

for, R. 272... 108

waterproofing compositions for,

Rs. 242. ..89 ; 248. ..93 ; 274. ..109 :

318.. .124; 322.. .125

Paperhangers,
glue size, for, R. 90...30

paste, for, R. 81...26
resinous paste for, R. 18...6

Papier-mache,
compounds, Rs. 267. ..101 : 268...

102... 106

lacquers or varnishes for.R.270. . .107

paint for, 269... 106

Paraffin, nature and sources of, 230

Parchment, cement for, 244
Paris plaster. See PLASTER OF PARIS.

Partitions, wooden,
cracks in, air-tight cement for,

R. 101...33

joint and knot holes in, casein

cement for filling, R. 168...59

Paste,

resinous, flour, bookbinders' use,

for, R. 210.. .76

cold water, R. 85... 28
"cold water," non-decomposable, :

R. 82... 26

curriers', waxed-calf and split

leathers, flesh side of, for, R. 295
...117

farina, tenacity compared with
flour pastes, 207

"
flong." making, for, R. 240...89

flour,
albumen and gluten in, separat-

ing, effect of, 206

alkalies, effect on, 213
alkaline properties, neutralising.
mode of, 206

decomposition, preventatives of,

206, 207

leather,
"
split," for, R. 298. 118

leather uppers, for, R. 296, 117

Paste continued.
flour continued.

making, mode of, 206

non-liquefying, R. 83. ..27

tenacious qualities, origin of, 205
flour and alum, paper, card-

board, etc., for, R. 211... 78

general use, for, R. 217. . .80

gelatine or glue, R. 230...84. 85

glue and flour, for general use.

R. 369... 141

glue and starch, R. 2 16...79

labelling,
formula for, R. 214. ..78

tinware, tinned-plate, etc., special

for, R. 236...87
leather and oilcloth, fixing to

woods, for, R. 84...27
leather soles, for, R. 302... 119

mucilaginous, paper, strawboard,

etc., for, 244

non-decomposable, R. 82... 26
;
R

215...79
office or library, for, R. 218. ..80

paperhangers, for, R. 81...26

photography,
mounting for, R. 238... 87, 88

ordinary, for, R. 213...78

starch, for, R. 212...78

scar, leather dressers, for, R. 300...

118

scrap books, for, R. 234...86

shoemakers, R. 301... 118

size, curriers' use. for, R. 297. ..117

soldering, R. 499... 180

soft, metal, glass, stone, for use

with, R. 506... 181

stamping ink pads, for filling. R.

237...87

stereotypers' matrices, for, R. '231

...86

strawboard, solid, for, R. 235...86

Paths, asphaltum composition for,

R. 23. ..8

Patterns, hard plastic composition
for, R. 403... 151, 152

modelling, compound for, R. 394...

148

Pegamoising compound, R. 277.. 109

Pencils, Faber's, compo similar to,

R. 265... 100

glass, for writing on. compo for.

R. 266... 101

indelible, compo for making, R. 264

...100

ink, adhesive compo for forming,
R. 132...46, 47

compo for making, R. 263... 100
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Pencils continued.

slate, sharpening, compo for, R. 257
...98

Petroleum, nature and sources of,

230

Pewter, solder for, E. 505... 181

Photography, canvas backgrounds
for, coating, compo for, R. 312...

122
mountant for, R. 238. . .87

paste,

ordinary, for, R. 213... 78

starch, for, R. 212...78

photographs, burnishing, compo
for, R. 261...99

Pilasters, moulding compos for, R.
130. ..45 : 402. ..151

Pipes,
steam.

cement for, R. 454...168
"Gasket" cement for, R. 455...

169

water, putty cement for, R. 27. ..9

Pistons, packing, rubber and asbestos

compound for, R. 436... 164

Pitch, origin of, 2

Plaster, bituminous cement for. R.
103... 34

Plaster of Paris, baking, process of,

225

commercial, source of supply, 223

compounds of, hardening, methods
of, 221, 222

compression and adhesive strength,
227

hardened compounds of, uses for,

221, 222

porosity compared with lime,
Roman and Portland cements,
OOftfaO

production, mode of, 224 225

quick-drying, R. 152... 53

semi-transparency, method of

imparting to. 222
substitutes for, R. 138...49
technical and chemical names for,

223

testing, method of, 226 227

polishing, compo for. R. 193. ..71

waterproof compo for, R. 147...52
Plaster casts, celluloid cements for,

R. 271...108

paraffin moulds for, R. 135...47

polishing, process for, R. 194...72
Plaster figures, repairing, cement for,

R. 156...55
Plastic moulds, modelling in. com-

pound for, R. 393... 148

Platinum, brass, soldering to, method
of, R. 484...177

gold, soldering to, method of, R. 486
...178

Pointing, terra-cotta, compo for,
R. 153. ..53

Polishers, wood-filling cement for,

R. 117. ..38

Porcelain, agglutinant for (non water-

proof), 244

Porcelain, casein cement for, R. 160
...57

waterproof cement for, R. 459... 1 >9

Pottery, casein cement for, R. 165...

58
" Practical Polish andVarnish Maker,"

reference to, 107

Prints, burnishing solution for, R. 262
...100

Printers' rollers, compo for. R. 249...

94

Printing, rubber on. preparation,
method of, R. 275 .'..109

Putty,
cement, iron, fixing in stone, for,

R. 120... 39
characteristics of, 38

damp proof. R. 119...39
hot houses, glazing, for. R. 149...

52

indestructible, R. 16. ..6

making, method of, 38

shop windows, cracks and crevices

in, filling for, R. 125...42

soft, glaziers, for, R. 124...41
tiled roofs, for, R. 9...4

water tanks, for, R. 11...5

water-tight, ingredients, method of

preparing and applying, 38

wax,
bricks, for coating, R. 17. ..6

cracks, for filling, R. 17...6

RAZOR strops, compo for, R. 247...93 ;

R. 396.. .149

Resin,

copal, nature of, 2

properties of, 233
soluble composition. R. 363... 139

Resin arid glue cement, recipe for,
241

Rivets.

rust, protecting from, plastic compo
for, R. 411. ..154

waterproof cement for, R. 62... 21

Rods, packing, rubber and asbestos

compound for, R. 436... 164
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Rollers,

lithographic,
artificial leather cornpo for, R.

254...96

compo for, R. 250...95

printers', compo for, R. 249... 94

Roofs, tiled, putty for, R. 9... 4

Roofing, waterproof tarring composi-
tion for, R. 24...8

Roofing felt

fireproof adhesive coating for, R. 31
...10

waterproof cement for, R. 22...7

Rosin.

black, origin, characteristics and
uses of, 2

common,
nature, characteristics and uses i

of, 2

origin of, 2

residue from distillation of,

nature, characteristics and
!

uses of, 2
resin and, distinction between,

note, 2

Rubber,
asbestos and, compound for pack- ;

ing pistons, rods, etc., R. 436...

164

coating compo for prevention of

stickiness, R. 427... 162

deodorising, method of, R. 439...

165
elastic waterproof compo for, R.

319... 125

imitation, plastic compound for,

R. 404.. .152

light, method of rendering, R. 440...

165

printing on, preparation, method
of, R, 275... 109

solvents for, 220

stamps, pads, moist, couipo for.

R, 246...U:>

tubing,

joining, method of, R. 442... 165

softening, method of, R. 441... 165

vulcanised, cement compound for,
K. 420.. .162

vulcanising, mode of, 196, 221

waste, plastic compound from,
R. 432. ..163

waterproofing compounds. R. 324...

126; R. 330... 128

Rye flour.

composition of, 210

gluten obtained from, constituents
of. 210

Rust, protecting iron balls, rivets,

etc., from, plastic compo for,

R. 411. ..154

SAILCLOTH, waterproofing compounds
for, R. 242. ..89

;
R. 329. ..127

Sandstone, heat, impervious to, ren-

dering. R. 146... 52

Sanitary whitewash, R. 207...75
Scientific apparatus,

glass, fixing in, cement for. R. 29
...9

metal, fixing in, cement for, R. 29
...9

Scrap books, paste for, R. 234. ..86

Sealing wax, liquid, corks of chemical

apparatus, for coating, R. 390...

147
"
Sealing Wax and other Adhesives,'

'

reference to, 232
Seaweed jelly or gelatine,

making, method of, 189
uses of, 189

Sheds,
cement wash for, R. 110...36

wooden, fireproof compound for,
R. 128. ..44

Sheet brass, soldering, method of,

R. 483... 177
Sheet gutta percha, R. 430... 162

Shells, cement for mending, 244

Shellac,
adulteration of, 233

bleached, solvent for, 234

bleaching,

agent for, 234
method of, 235

colouring matter, removing, method
of, 232

composition of, 232

origin of, 2
solvents of, 232
varieties of, 231

Shellac drier, recipe for, 240
Shoes, rubber, rubber cement for.

R. 337. ..130

Shoemakers,
paste for, R. 301. ..118

wax for, R. 294.. 116 ; R. 313. ..122

Shop windows, cracks and crevices

in, putty for filling, R. 125...42

Sign writers,
ink pencils for writing on glass,

adhesive compo for forming,
R. 132.. .46, 47

sizes for, R. 89.. .30

Silks, waterproofing, compound for,

R. 328. ..127
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Silver,
anti-oxidise for, E. 504... 181

German,
solder for, E. 487... 178

soldering, method of, E. 487. ..178

Silver-leaf, laying on, size or cement
for, E. 106...35

Size,
aluminium leaf, laying 011 wood

signs, facias, etc., for, E. 151. ..53

cementing, plaster walls, for, E.
123...40

curriers' use, for, E. 299... 118

glue,

cloth, bronzing, for, E. 307... 120

paper to be varnished, for, E. 92
...31

liquid, paper to be varnished, for

use on, E. 91. . .30

paperhangers, for, E. 90...30

walls, suction in stopping, for,
E. 88. ..29

gold, japanners', for, E. 68... 22

resinous, aluminium and bronzing
powders, for, E. 75... 23; E. 208
...76

Sizing,
casein solution for, E. 357... 137
cottons or woollens, for, E. 345. . .134 ;

fabrics, compound for. E. 473... 175
!

fabrics, textiles, etc., for, E. 339...

131

glucose, cotton print, for, E. 340...
|

131
Holland uniol. for, E. 352... 136
linen and cotton fabrics, for, E. 355

...136

linen, half-bleached, for. E. 351...

136

straw, fine, for, E. 354... 136

string and bootlaces, for, E. 350...

135
table linen, damask, etc., for, E.

353...136
woollen goods, for, E. 344... 134

Slates, school,

artificial, compo for, E. 252...96

compofor, E. 258... 98

preparing and renovating, compo
for, E. 398...150

slating compo for, E. 256...97
Slate pencils, sharpening, compo for,

E. 257...98

Slating compo, school slates, etc., for,
E. 256...97

Soldering,
china, metal, with, E. 508... 182
cold or chemical, E. 500... 180

Soldering continued.

cold, flux for, E. 507...182

glass, metal, with, E. 508... 182

liquid, E. 498... 180

copper and bronze, for, E. 501...

181

paste for, E. 499... 180

Solders,

aluminium, for, E. 478. ..176

Argentine (ready fusible), E. 480...

176

black, E. 481... 176

brass, for, E. 483... 177
table of, 185

yellow solder for, E. 482... 176

brazing steel, for, E. 492...179
Britannia metal, for, E. 493... 179;

E. 505... 181

copper, yellow solder for, E.482. . .176
enamelled metal, for, E. 495... 180

fluid, jewellers, for, E. 502... 181
flux for. E. 479. ..176

fusible, tinned goods, for closing
steam holes in, E. 491... 179

general, table of, 184
German silver, for, E. 487... 178

gold, table of, 187

iron, for, E. 490... 179
leaded glass, for, E. 494... 180

magic, E. 503... 181

pewter, for, E. 505... 181

refractory, metal to be enamelled,
for, E. 496... 180

silver,

plated metal for, E. 496... 180
tables of, 186, 187

steel, for, E. 490... 179
steel joints, for, E. 488...179

white, Britannia metal, for, E.
493...179

Stamping inks, pads, paste for filling,
E. 237. ..87

Starch,
chemical composition of, 204, 212

cornflour, composition of, 211

distinguishing different varieties,
method of, 212

extracting from wheat, method of,

209

fireproof, E. 362... 138

gelatinising with cold water, mode
of, 230

gloss for, E, 359... 138

granules, properties of, 212

laundry, E. 358... 137

liquid glaze, E. 360... 138

gloss for, E. 361. ..138

mucilage from, recipe for, 247
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Starch continued.

potato (farina), composition of, 211

presence of, in substances, chemical
test for distinguishing, 212

properties of, 204

rice, composition of, 211
solvents for, 212
sources from which obtained, 204

stiffening compounds, relative

values of, as, 137

Statuary, moulding composition for,

E. 134...47

Steel,

brazing, solder for, E. 492... 179
solder for, E. 490... 179

Steel joints, solder for, E. 488... 179

Stereotypers' matrices, paste for,

E. 231...86

Sticking plaster, compo for. E. 259...98

Stones,
artificial,

composition for, E. 139. ..49, 50
coloured compo for, E. 140. . .50

building,
cracks and holes in. casein cement

for filling, E. 164... 58
cement for filling, E. 477. ..175

casein cement for, E. 160. . .57 :

E. 165...58
cements for, E. 102... 33, 34

uompo, for, E. 188...70
cracks in, cheap cement for repair-

ing, E. 154...54
holes in, cheap cement for, E. 35

...11

precious, jewellers' cement for,

E. 47... 15

repairing cement for, E. 36. ..12

resinous,
cement for, Es. 3. 4...3

waterproof cement for, E. 21...7

soldering paste, soft, for, E. 506
...181

water-glass and lime cement, for

cementing, E. 157. ..55

Straw, fine, sizing for, E. 354... 136

Strawboard,

paste,

mucilaginous, for, 244

solid, for, E. 235...86

String, sizing for, E. 350... 135

Stucco,
bituminous cement for, E. 103...34

compo for, E. 183. ..70

Sugar (sucrose), chemical formula "of,

214

Surgical purposes, compo for, E. 314
...123

TANKS.

sulphuric acid, Zeodolite compo for

coating, E. 410. ..154

water,
cement for, E. 201... 74

cement, elastic, non-poisonous,
for. E. 63. ..21

putty for, E. 11... 5

waterproof
cement, resinous for, Es. 1, 2...

3; E. 12.. .5

coating, marine glue, for, E. 424
...160

Technolithe asphalt, paving purposes,
for, E. 169... 60

Teeth, decayed, dental cement for

stopping, E. 380... 144

"Terra Alba'; (Plaster of Paris)
colour (pigment) manufacture,
use in, 224

Terra-cotta, pointing compo for, E.
153...53

Tesserae. See MOSAIC.
Textile materials,

dressings, sizings, etc.. used for

finishing, composition of, 116

dressing, compo for, E. 474. ..175
leather-like surface, imparting to,

composition for, E. 308 120

sizing compositions for, E. 339...

131

waterproofing compounds for, E.
318.. .124; E. 322. ..125; E. 327
...127

waterproof and fireproof dressings,
for. E, 315... 123

Tiles,
casein cement for, E. 165... 58

earthenware, waterproof cement
for, E. 458... 169

Tinned goods, steam holes in, fusible

solder for closing, E. 491...

179
Tinned plate, labelling paste for, E.

236...87

Tinware, labelling paste for, E. 236...

87, 242

Torches, incombustible, compound
for making, E. 409...153

Tortoise-shell, imitation, compo for

making, E. 465.. 171, 172

Toys, compo for, E. 405... 152, 153
Transfer paper, compo for, E. 289...

113

Transparent paper, compo for, E. 290
...113

Treacle, source from which obtained,
214
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Trees,

bleeding,
cement for stopping, R. 461... 170

. wax for stopping, R. 447... 167

grafting wax for, R. 446... 166, 167

Troughs,
electrotyping, cement for, R. 46

...15

waterproof, cement, resinous, for,

R. 12...5

Tubs, waterproof cement, resinous.

for, Rs. 1, 2... 3

Turkish mortar, R. 114...37

Turpentine, oil of, uses of, 230

Venice, nature and uses of, 233

VARNISH,
collodion, waterproofing solvent, as.

R. 320... 125
white shellac, recipe for, 234

Vats,

coating compo for, R. 159...56

electrotyping. cement for, R. 46
...15

waterproof cement, resinous, for.

Rs. 1,2. ..3; R. 12. ..5

waterproof coating, marine glue
for, R. 424... 160

Veneers, inlaying, glue for, R. 95. ..32

Venice Turpentine. See TURPENTINE.
Vulcanite, uses for, 196

WALLS,
bath, waterproofing, cement for.

R. 201...74
casein and lime washes for, R. 192

...71

damp, adhesive coating for, R. 34

...11

ceme,nt for, R. 105. ..34

compo coating for, R. 136...48

fireproof cement wash for, R. 100
...30

kalsomine wash for, R. 121... 39

plaster,

cementing size to stop suction in.

R.30...9;R 115...37; R.123...40

compo for, R. 188... 70

repairing cement for, R. 122...40

waterproof coating for, 228

waterproof mortar, floating on, for,

R. 203...74

rooms, of, lustrous coating for, R.
190...71

suction in, glue size for stopping, R.
88... 29

waterproof coating for, R. 425... 161

Walls continued.

waterproof paper for, varnishable,
R. 272... 108

Washable distemper wash, R. 186...69
Washes for walls.

casein and lime, R. 192.. .71

cement wash, R. 206...75

lustrous, walls of rooms, for, R.
190... 71

Water-glass (silicate of soda and

potash),

applications of, 54, 56

cement, glass and china, for, R.
420... 159

commercial production, method of,

236

compound, production, mode of, 237

fixing, production, method of, 237

potash, production, method of, 230

soda, production, mode of, 237
uses for, 236
varieties of, 236

Waterproof cement,
casein, from, R. 163...58

glass and china, for, R. 365... 140

jet, for, 242
varnished labels, for coating, 242

Waterproof coating,

damp surfaces, walls, etc., for, R.

425... 161

tanks, vats, etc.. marine glue, for,

R. 424... 160

Waterproof compositions,
rubber goods, for, R. 319... 125

paper, etc.. for, R. 242. ..89 : R.
248. .93 ;

R. 274... 109

paper bags, envelopes, etc., 'for, R.

273... 108

Waterproof,
dressings, textiles for, R. 315... 123

mortar, plaster walls, floating on,

for, R. 203...74

paper, walls to be varnished, for, R.

272... 108

Waterproofing,
bricks, plaster, etc., compo for, R.

147.. 52

bricks, etc., process for, R. 148...52

cotton and linen goods, compound
for, R. 325... 126

fish lines, compo for, R. 293... 116

leather,
boot and shoe, compound for,

R. 326... 127

imitation, compo for, R. 321... 125

linen, compound for, R. 331... 128
rubber compound, general purposes,

for, R. 330... 128
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Waterproofing continued.

rubber, compo for various ma-
terials, R. 324. ..126

sailcloth, compound for, R. 329...

127

silks, compound for, R. 328... 127
solvent for, collodion varnish as, R.

320... 125
textiles and fabrics, compound for,

R. 327.. .127

textiles, leather, paper, etc., compo
for, R. 322... 125

textiles and woven fabrics, paper,
etc., compounds for, R. 318.. .124

walls, bath, cement for, R. 201...

74
woollen goods, compo for, R. 323...

126

Water, salt, hydraulic cement for, R.
26.. .9

" Watts' Dictionary of Chemistry,"
reference to, 193

Wax,
earth wax, substance yielding, 235
fat and, distinction between, 235

gilders' use, for, R. 79...25

modelling,
dentists, for, R. 386... 146

ordinary use, for, R. 387... 146

moulds, casting purposes, prepara-
tion of, for, R. 389... 147

sheets, forming into. R. 388... 146

shoemakers', R. 294... 116 ; R.313...
122

threads, to be woven, waxing for,

R. 292. ..116

trees, bleeding, for stopping, R.
447...167

Weather-resisting white cement, R.
198...73

Whalebone, substitute, compo for, R.
472.. .174

Wheat flour,

composition of, 211
constituents of, 208

gluten, crude, obtaining from, mode
of, 208, 209

Wheat grains, composition of, 208
White enamel clock faces, cement

for, R. 379...144

Whitewash,
adherent, wood and metal, for, R.

183...69
calcareous cement for, R. 108...35

cheap, R. 184...69

making, directions for, R. 187...70

sanitary, R. 207...75

Wood,
agglutinant for, R. 86...28
cements for, R. 39.. .13 : R. 381. ..144

coating, waterproof cement for, R.
66.. .22

gilding on, sizing cement for, R.
107...35

liquid cement for, R. 42... 14

pores of, cement for filling, R. 126...

42

pores in, lime cement for filling
before polishing, R. 117...38

preservative compo for, R. 475.. .175

universal cement for, R. 51... 16

waterproof cement for, R. 65...22

whitewash, adherent, for, R. 183...

69
Wood- fillers,

American, R. 127...43, 44
casein cement as, R. 167...59

Woodwork,
casein paints for, R. 181...67

fireproof compo for, R. 185...69

Wood-turners,
cement for, R. 38...12

Wooden floors, joint and knot holes

in, casein-putty cement for

filling, R. 168...59
Wooden vessels, coating compo for,

R. 159...56
Woollen goods,

size for, R. 344 and 345... 134

waterproofing compo for, R. 323...

126

XYLOIDINE,
chemical formula of, 213

producing, method of, 212, 213.

ZEODOLITE compo, sulphuric acid

tanks, for coating, R. 410. ..154

Zinc, iron, galvanised, soldering to

method of, R. 489... 179
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Books on Oils, Soaps, Colours, Chemicals,

Glue, Varnishes, Etc.

THE PRACTICAL COMPOUNDING OF OILS, TALLOW AND GREASE
FOR LUBRICATION, ETC. By AN EXPERT OIL REFINER. 100 pp.

8vo, Cloth. 1898. Price $3.50 net.

CONTENTS.
Chapters I., INTRODUCTORY REMARKS on the General Nomenclature of Oils, Tal-

low and Greases suitable for Lubrication. II., HYDROCARBON OILS. III., ANIMAL
AND FISH OILS. IV., COMPOUND OILS. V.. VEGETABLE OILS. VI., LAMP OILS.
VII., ENGINE TALLOW, SOLIDIFIED OILS AND PETROLEUM JEILY. VIII., MACHINERY
GREASES: Loco AND ANTI-FRICTION. IX., CLARIFYING AND UTILISATION OF WASTE
FATS, OILS, TANK BOTTOMS.DRAININGS OF BARRELS AND DRUMS, PICKINGS UP, DREGS,
ETC. X., THE FIXING AND CLEANING OF OIL TANKS, ETC. APPENDIX AND GENERAL
INFORMATION.

PRESS OPINIONS.
"This work is written from the standpoint of the oil trade, but its perusal will be

found very useful by users of machinery and all who have to do with lubricants in any
way." Colliery Guardian,

"The properties of the different grades of mineral oil and of the animal and vegetable
non-drying oils are carefully described, and the author justly insists that the peculiari-
ties of the machinery on which the lubricants are to be employed must be considered
almost before everything else. . . . The chapters on grease and solidified oils, etc., ai?
excellent." The Ironmonger.

SOAPS: A Practical Manual of the Manufacture of Domestic, Toilet
and other Soaps. By GEORGE H. HURST, F.C.S. Illustrated with

Sixty-six Engravings. 390pp. 8vo, Cloth. 1898. Price $5.00 net.

CONTENTS.

Chapters I., INTRODUCTORY. II., SOAP-MAKER'S ALKALIES. III., SOAP FATS AND
OILS. IV., PERFUMES. V.. WATER AS A SOAP MATERIAL. VI., SOAP MACHINERY.
VII.. TECHNOLOGY OF SOAP-MAKING. VIII., GLYCERINE IN SOAP LYES. IX., LAYING
OUT A SOAP FACTORY. X., SOAP ANALYSIS. APPENDICES.

PRESS OPINIONS.

"We think it is the most practical book on these subjects that has come to us from
England so far." American Soap Journal.

"Much useful information is conveyed in a convenient and trustworthy manner
which will appeal to practical soap-makers." C7imtca/ Trade Journal.

"Works that deal with manufacturing processes, and applied chemistry in particular
are always welcome. Especially is this the case when the material presented is so up-
to-date as we find it here." Bradford Observer.

TEXTILE SOAPS AND OILS. Handbook on the Preparation, Proper-
ties and Analysis of the Soaps and Oils used in Textile Manufactur-

ing, Dyeing, and Printing. By GEORGE H. HURST, F.C.S.
,
Author

of "Soaps," "Lubricating Oils, Fats, and Greases," etc. 8vo, Cloth.
195 pp. Price $2.50 net.

CONTENTS.
METHODS OF MAKING SOAPS Hard Soap Soft Soap. SPECIAL TEXTILE SOAPS

Wool Soaps Calico Printers' Soaps Dyers' Soaps. RELATION OF SOAP TO WATE*I
FOR INDUSTRIAL PURPOSES Treating Waste Soap Liquors Boiled Off Liquors-
Calico Printers' and Dyers' Soap Liquors. SOAP ANALYSIS. FAT IN SOAP. ANIMAI
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AND VEGETABLE OILS AND FATS Tallow Lard Bone Grease Tallow Oil. VEGE
TABLE SOAP, OILS, AND FATS Palm Oil Cocoanut Oil Olive Oil Cottonseed Oi

Linseed Oil Castor Oil Corn Oil Whale Oil or Train Oil Rape Oil. GLYCEHINE
TEXTILE OILS Oleic Acid Blended Wool Oils Oils for Cotton Dyeing, Printing

and Finishing Turkey Red Oil Alizarine Oil Oleine Oxy Turkey Red Oils
Soluble Oil Analysis of Turkey Red Oil Finisher's Soluble Oil Finisher's Soap
Softening Testing and Adulteration of Oils Index.

ANIMAL FATS AND OILS: Their Practical Production, Purification

and Uses for a great Variety of Purposes. Their Properties, Falsi-

fication and Examination. A Handbook for Manufacturers of Oil

and Fat Products, Soap and Candle Makers, Agriculturists, Tanners,
Margarine Manufacturers, etc., etc. By Louis EDGAR ANDES.
Sixty-two Illustrations. 240 pp. 8vo, Cloth. 1898. Price $4.00
net.

CONTENTS.

Introduction. Occurrence, Origin, Properties and Chemical Constitution of Animal
Fats. Preparation of Animal Fats and Oils. Machinery. Tallow-melting plant. Ex-
traction Plant. Presses. Filtering Apparatus. Butter: Raw Material and Prepara-
tion, Properties, Adulterations, Beef Lard or Remelted Butter, Testing. Candle-fish
Oil. Mutton-tallow. Hare Fat. Goose Fat. Neatsfoot Oil. Bone Fat: Bone Boil-

ing, Steaming Bones. Extraction, Refining. Bone Oil. Artificial Butter: Oleomar-
garine, Margarine Manufacture in France, Grasso's Process, "Kaiser's Butter," Jahr
& Munzberg's Method, Filbert's Process, Winter's Method. Human Fat. Horse Fat.
Beef Marrow. Turtle Oil. Hog's Lard: Raw Material Preparation, Properties, Adul-
terations, Examination. Lard Oil. Fish Oils. Liver Oils. Artificial Train Oil,

Wool Fat: Properties, Purified Wool Fat. Spermaceti: Examination of Fats and Oils

PRESS OPINIONS.
"The descriptions of technical processes are clear, and the book is well illustrated

and should prove useful." Manchester Guardian.
"It is a valuable work, not only for the student, but also for the practical manufac-

turer of oil and fat products." Journal of the American Chemical Society.
' ' The work is very fully illustrated , and the style throughout is in strong contrast to

that employed in many such treatises, being simple and clear." Shoe and Leather
Record.

"An important handbook for the 'fat industry,' now a large one." Newcastle
Chronicle.

"The latest and most improved forms of machinery are in all cases indicated, and
the many advances which have been made during the past years in the methods of

producing the more common animal fats lard, tallow and butter receive due att^n-
tion." Glasgow Herald.

VEGETABLE FATS AND OILS; Their Practical Preparation, Purifi-

cation and Employment for Various Purposes, their properties,
Adulteration and Examination. A Handbook for Oil Manufacturers
and Refiners, Candle, Soap and Lubricating Oil Makers, and the Oil

and Fat Industry in General. Translated from the German of Louis
EDGAR ANDES. Ninety-four Illustrations. Second Edition. 340pp.
8vo, Cloth. 1902. Price $4.00 net.

CONTENTS.
Statistical Data. General Properties of the Vegetable Fats and Oils. Estima-

tion of the Amount of Oil in Seeds. Table of Vegetable Fats and Oils, with French
and German Nomenclature, Source and Origin and Percentage of Fat in the Plants
from which they are Derived. The Preparation of Vegetable Fats and Oils: Storing
Oil Seeds; Cleaning the Seed. Apparatus for Grinding Oil Seeds and Fruits. Installa-
tion of Oil and Fat Works. Extraction Method of Obtaining Oils and Fats. Oil
Extraction Installations. Press Moulds. Non-drying Vegetable Oils. Vegetable
drying Oils. Solid Vegetable Fats. Fruits Yielding Oils and Fats. Wool-softening
Oils. Soluble Oils. Treatment of the Oil after Leaving the Press. Improved Methods
of Refining with Sulphuric Acid and Zinc Oxide or Lead Oxide. Refining with Caustic
Alkalies, Ammonia, Carbonates of the Alkalies, Lime. Bleaching Fats and Oils.

Practical Experiments on the Treatment of Oils with regard to Refining and Bleach-
ing. Testing Oils and Fats.

PRESS OPINIONS.
"Concerning that and all else within the wide and comprehensive connection in-

volved, this book must be invaluable to every one directly or indirectly interested in

the matters it treats of." Comnurce.
"A valuable and highly interesting book of reference." Manufacturing Chemist.



IRON-CORROSION, ANTI-FOULING AND ANTI-CORROSIVE PAINTS.
By Louis EDGAR ANDES. Translated from the German. Sixty-two
Illustrations. 275 pp. 8vo, Cloth. 1900. Price $4.00 net.

CONTENTS.
Iron-rust and its Formation Protection from Rusting by Paint Grounding the

Iron with Linseed Oil, etc. Testing Paints Use of Tar for Painting on Iron Anti-
corrosive Paints Linseed Varnish Chinese Wood Oil Lead Pigments Iron Pig-
ments Artificial Iron Oxides Carbon Preparation of Anti-corrosive Paints Results
of Examination of Several Anti-corrosive Paints Paints for Ship's Bottoms Anti-
fouling Compositions Various Anti-corrosive and Ship's Paints Official Standard
Specifications for Ironwork Paints Index.

PRESS OPINIONS.
"This is a very valuable book." Bristol Mercury.
"Will be of great service to plant manufacturers, engineering contractors, iron-

founders, shipbuilders and others." Engineer and Iron Trades Advertiser.
"Deals with the subject in a manner at once practical and scientific, and is well

worthy of the attention of all builders, architects and engineers." The Builder.
"The book is very readable and full of valuable information." Railway Engineer.
"The author goes fully into his subject." Journal of Gas Lighting.
"The book is an exceedingly useful record of what has been done in connection with

iron preservation, and will undoubtedly prove to be of much value to railway engineers,
shipowners, etc." Fairptay.

"Will be particularly useful to iron manufacturers, shipbuilders and shipown-
ers. . ." Ironmonger.

". . . The book is a welcome contribution to technological literature."
Western Daily Mercury.

"The author has evidently thoroughly investigated and mastered the subject ol

iron-corrosion its cause and its prevention." Iron and Steel Trades Journal.

THE MANUFACTURE OF ALUM AND THE SULPHATES AND OTHER
SALTS OF ALUMINA AND IRON ; Their Uses and Applications
as Mordants in Dyeing and Calico Printing, and their other Appli-
cations in the Arts, Manufactures, Sanitary Engineering, Agricul-
ture and Horticulture. Translated from the French of LTJCIEN
GESCHWIND. 195 Illustrations. Nearly 400 pp. 8vo, Cloth, 1901.
Price $5.00 net.

CONTENTS.
Part I., THEORETICAL STUDY OF ALUMINIUM, IRON, AND COMPOUNDS OF THESE

METALS. Chapters I., Aluminium and its Compounds. II., Iron and Iron Compounds.
Part II., MANUFACTURE OF ALUMINIUM SULPHATES AND SULPHATES OF IRON.

Chapters III., Manufacture of Aluminium Sulphate and the Alums. IV., Manufacture
of Sulphates of Iron.

Part III., USES OF THE SULPHATES OF ALUMINIUM AND IRON. Chapters V.,
Uses of Aluminium Sulphate and Alums Application to Wool and Silk Preparing and
using Aluminium Acetates Employment of Aluminium Sulphate in Carbonising
Wool The Manufacture of Lake Pigments Manufacture of Prussian Blue Hide
and Leather Industry Paper Making Hardening Plaster Lime Washes Prepara-
tion of Non-inflammable Wood, etc. Purification of Waste Waters. VI., USES AND
APPLICATIONS OF FERROUS SULPHATF, AND FERRIC SULPHATES. Dyeing Manu-
facture of Pigments Writing Inks-^-Purification of Lighting Gas Agriculture
Cotton Dyeing Disinfectant Purifying Waste Liquors Manufacture of Nordhausen
Sulphuric Acid Fertilising.

Part IV., CHEMICAL CHARACTERISTICS OF IRON AND ALUMINIUM. ANALYSIS
OF VARIOUS ALUMINOUS OR FERRUGINOUS PRODUCTS. Chapter VII., Aluminium.
ANALYSING ALUMINIUM PRODUCTS. Alunite Alumina Sodium Aluminate

Aluminium Sulphate. Chapter VIII., IRON. Analytical Characteristics of Iron Salts
Analysis of Pyritic Lignite Ferrous and Ferric Sulphates Rouil Mordant Index.

MANUAL OF AGRICULTURAL CHEMISTRY. By HERBERT INGLE-

F.I.C., Lecturer on Agricultural Chemistry, the Yorkshire College;
Lecturer in the Victoria University. 388 pp. Eleven Illustrations.

8vo, Cloth. 1902. Price $3.00 net.

CONTENTS.
Chapters I., Introduction. II., The Atmosphere. III., The Soil. IV.. The Reac-

tions Occurring in Soils. V., The Analysis of Soils. VI., Manures, Natural. VII.,



Manures (continued). VIII., The Analysis of Manures. IX., The Constituents of
Plants. X., The Plant. XI., Crops. XII., The Animal. XIII., Foods and Feeding.

XIV., Milk and Milk Products. XV., The Analysis of Milk and Milk Products.
XVI., Miscellaneous Products used in Agriculture. Appendix. Index.

LUBRICATING pILS, FATS AND GREASES; Their Origin, Prepara-
tion, Properties, Uses and Analyses. A Handbook for Oil Manu-
facturers, Refiners and Merchants, and the Oil and Fat Industry in

General. By GEORGE H. HURST, F.C.S. Second Edition. Sixty-
five Illustrations. 8vo, Cloth. 313 pp. 1902. Price $3.00 net.

CONTENTS.

Chapters I., INTRODUCTORY. Oils and Fats, Fatty Oils and Fats, Hydrocarbon
Oils, Uses of Oils. II., HYDROCARBON OILS. Distillation, Simple Distillation, De-
structive Distillation, Products of Distillation, Hydrocarbons, Paraffins, Olefins,
Naphthenes. III., SCOTCH SHALE OILS. Scotch Shales, Distillation of Scotch Oils,
Shale Retorts, Products of Distilling Shales, Separating Products, Treating Crude
Shale Oil, Refining Shale Oil, Shale Oil Stills, Shale Naphtha Burning Oils, Lubricating
Oils, Wax. IV., PETROLEUM. Occurrence, Geology, Origin, Composition, Extrac-
tion. Refining, Petroleum Stills, Petroleum Products, Cylinder Oils, Russian Petro-
leum. Deblooming Mineral Oils. V., VEGETABLE AND ANIMAL OILS. Introduction,
Chemical Composition of Oils and Fats, Fatty Acids, Glycerine, Extraction of Animal
and Vegetable Fats and Oils, Animal Oils, Vegetable Oils, Rendering, Pressing, Refin-

ing Bleaching, Tallow, Tallow Oil, Lard Oil, Neatsfoot Oil, Palm Oil, Palm Nut Oil,
Cocoanut Oil, Castor Oil, Olive Oil, Rape and Colza Oils, Arachis Oil, Niger Seed Oil,

Sperm Oils, Whale Oil, Seal Oil, Brown Oils, Lardine, Thickened Rape Oil. VI.,
TESTING AND ADULTERATION OP OILS. Specific Gravity, Alkali Tests, Sulphuric
Acid Tests, Free Acids in Oils, Viscosity Tests, Flash and Fire Tests, Evaporation
Tests, Iodine and Bromide Tests, Elaidin Test, Melting Point of Fat, Testing Ma-
chines. VII., LUBRICATING GREASES. Rosin Oil, Anthracene Oil, Making Greases,
Testing and Analysis of Greases. VIII., LUBRICATION. Friction and Lubrication,
Lubricant, Lubrication of Ordinary Machinery, Spontaneous Combustion of Oils,
Stainless Oils, Lubrication of Engine Cyllinders, Cylinder Oils. APPENDICES. A. Table
of Baum's Hydrometer B. Table of Thermometric Degrees C. Table of Specific
Gravities of Oils. INDEX.

THE UTILISATION OF WASTE PRODUCTS. A Treatise on the
Rational Utilisation, Recovery and Treatment of Waste Products
of all kinds. By DR. THEODOR KOLLER. Translated from the
Second Revised German Edition. Twenty-two Illustrations. 280

pp. 8vo, Cloth. 1902. Price $3.50 net.

CONTENTS.

Introduction. Chapters I., The Waste of Towns. -II., AMMONIA AND SAL-
AMMONIAC Rational Processes for Obtaining these Substances by Treating Residues
and Waste. III., Residues in the Manufacture of Aniline Dyes. IV., Amber Waste.

V., Brewers' Waste. VI., Blood and Slaughter-House Refuse. VII., Manufactured
Fuels. VIII., "Waste Paper and Bookbinder's Waste. IX., Iron Slags. X., Excre-
ment. XL, Colouring Matters from Waste. XII., Dyers' Wa.ste Waters. XIII., Fat
from Waste. XIV., Fish Waste. XV., Calamine Sludge. XVI., Tannery Waste.
XVII., Gold and Silver Waste. XVIII. , India-rubber and Caoutchouc Waste. XIX.,
Residues in the Manufacture of Rosin Oil. XX., Wood Waste. XXL, Horn Waste.
XXII., Infusorial Earth. XXI1L, Iridium from Goldsmith's Sweepings. XXIV.,
Jute Waste. XXV., Cork Waste. XXVI., Leather Waste. XXVIL, Glue Maker's
Waste. XXVIIL, Illuminating Gas from Waste and the By-Products of the Manufac-
ture of Coal Gas. XXIX., Meerschaum. XXX., Molasses. XXXI:, Metal Waste.
XXXII., By-Products in the Manufacture of Mineral Waters. XXXIII. , Fruit
XXXIV., The By-Products of Paper and Paper Pulp Works. XXXV., By-Products
in the Treatment of Coal Tar Oils. XXXVL, Fur Waste. XXXVIL, The Waste
Matter in the Manufacture of Parchment Paper. XXXVIII. Mother of Pearl Waste.
XXXIX., Petroleum Residues. XL., Platinum Residues. XLL, Broken Porcelain,
Earthenware and Glass. XLTI. Salt Waste. XLIIL, Slate Waste. XLIV., Sulphur.
XLV., Burnt Pyrites. XLVI., Silk Waste. XLVIL, Soap Maker's Waste.
XLVIIL, Alkali Waste and the Recovery of Soda. XLIV., Waste Produced in

Grinding Mirrors. L., Waste Products in the Manufacture of Starch. LI., Stearic
Acid. LIL, Vegetable Ivory Waste LIIL, Turf. LIV., Waste Waters of Cloth
Factories. LV., Wine Residues. LVL, Tinplate Waste. LVII., Woo) Waste.
LVIII., Wool Sweat. LIX., The Waste Liquids from Sugar Works. Index.



AMMONIA AND ITS COMPOUNDS; Their Manufacture and Uses.

By CAMILLE VINCENT, Professor at the Central School of Arts and
Manufactures, Paris. Translated from the French by M. J. SALTER.
113 pp. Thirtv-two Illustrations. 8vo, Cloth. 1901. Price $2.00
net.

CONTENTS.

Chapters I., GENERAL CONSIDERATIONS: Section 1. Various Sources of Ammo-
niacal Products; 2. Human Urine as a Source of Ammonia. II., EXTRACTION OF
AMMONIACAL PRODUCTS FROM SEWAGK: Sections 1. Preliminary Treatment of Ex-
creta in the Settling Tanks The Lencauchez Process, The Bilange Process, The Kuentz
Process; 2. Treatment of the Clarified Liquors for the Manufacture 9f Ammonium
Sulphate The Figuera Process and Apparatus, Apparatus of Margueritte and Sour-
deval, The Lair Apparatus, Apparatus of Sintier and Muhe", Apparatus of Bilange, The
Kuentz Process, Process and Apparatus of Hennebutte and De Vaure"al; 3. Treatment
of Entire Sewage Chevalet's Apparatus, Paul Mallet's Apparatus, Lencauchez's

Apparatus. III., EXTRACTION OF AMMONIA FROM GAS LIQUOR Sections: 1. Clari-

fication of Gas Liquor; 2. Manufacture of Ammonium Sulphate A. Mallet's Appa-
ratus, A. Mallet's Modified Apparatus, Paul Mallet a Apparatus. Chevalet's Apparatus,
Gruneberg's Apparatus; 3. Concentration of Gas Liquor Solvay's Apparatus, Kuentz's

Apparatus, Gruneberg's Apparatus. IV., MANUFACTURE OF AMMONIACAL COM-
POUNDS FROM BONES, NITROGENOUS WASTE, BEETROOT WASH AND PEAT: Sections
1. Ammonia from Bones; 2. Ammonia from Nitrogenous Waste Materials; 3. Am-
monia from Beetroot Wash (Vinasse); 4. Ammonia from Peat Treatment of the
Ammoniacal Liquors. V., MANUFACTURE OF CAUSTIC AMMONIA, AND AMMONIUM
CHLORIDE, PHOSPHATE AND CARBONATE: Sections 1. Manufacture 9f Caustic Ammonia;
2. Manufacture of Ammonium Chloride From Fermented Urine, Process of the

Lesage Company, Kuentz's Process; From Gas Liquor, English Process, Kuentz's
Process; From the Dry Distillation of Animal Matter; From Ammonium Sulphate.
Sublimation; 3. Ammonium Phosphates; 4. Carbonates of Ammonium Sesquicar-
bonate from Animal Matter, English Process, Uses. VI., RECOVERY OF AMMONIA
FROM THE AMMONIA-SODA MOTHER LIQUORS: Sections 1. General Considerations;
2. Apparatus of Schkesing and Holland: 3. Apparatus of the Socie"te* Anonyiue de
1'Est. INDEX.

THE MANUFACTURE OF VARNISHES AND KINDRED INDUSTRIES,
based on and including the Drying Oils and Varnishes of ACH.
LIVACHE. By JOHN GEDDES MC!NTOSH. Second greatly enlarged

English Edition in 3 vols. Vol. I. ready. 153 pp. 8vo. 29 Illus-

trations. Price $3.50 net.

CONTENTS.

Chapters I., Oil Crushing and Refining. II., Oil Boiling Theoretical and Prac-
tical. III., Linoleum Manufacture. IV., Printing Ink Manufacture. V.. Rubber
Substitutes. VI., The Manufacture of Driers. VII., The Detection of Adulteration in

Linseed and other Drying Oils, by Chemical, Physical, and Organoleptic Methods.
Index.

THE OIL MERCHANTS' MANUAL AND OIL TRADE READY RECK-
ONER. Compiled by FRANK F. SHERRIFF. Second Edition.

Revised and Enlarged. Demy 8vo. 215 pp. With Two Sheets of

Tables. 1904. Price $3.50 net.

CONTENTS.

OIL MERCHANTS' MANUAL. TRADE TERMS AND CUSTOMS. Definitions-
Terms for Beeswax Beni Seed Candle Nuts Castor Seed and Oil Cocoanut Oil-
Copra Cotton Oil and Seed Fish Oils Gingelly Oil Grease-rGround Nut Oil and
Kernels Japan Wax Lard Oil Linseed Cake and Oil Lubricating Oil Naphtha

Neatsfoot Oil Niger Seed and Oil Oil Cake Olive Oil Palm Oil and Kernels-
Paraffin Petroleum Poppy Oil and Seed Rape Oil and Seed Residuum Rosin

Spermaceti Stearine Tallow Turpentine Vegetable Tallow and Wax Whalebone
and Whale Oil.

OIL TRADE READY RECKONER. PART I., TABLES TO ASCERTAIN VALUE OF
OIL SOLD PER Cwr. OR TON. Example Tables from 1 per ton, or Is. per cwt.,
to 50 15s. per ton, or 2 10s. 8d. per cwt.

II., SPECIFIC GRAVITY TABLES. Examples Specific Gravity at Different
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Temperatures Table of Weights of 1 gallon of Oil at 60 F. Table to Convert De-
grees Baume into Specific Gravity and vice versa Table of Specific Gravity Corre-

sponding with Degrees Baume for Liquids Lighter than Water Baum^'s Scale at
Different Temperatures Specific Gravity Tables, 6.50 (6 Ibs. 8 ozs. per gallon) to
9.65 (9 Ibs. 10 ozs.) per gallon Equivalent Value.

PART III., PERCENTAGE TARE TABLES. Examples Tare Tables from 5 Ibs. to
30 Ibs. per cwt.

PART IV., PETROLEUM TABLES. Examples Tables of Value per gallon, or 8 Ibs.

weight, from 3d. to Is. by iths of a penny Tables of Value per ton, barrel, or gallon,
at 8 Ibs. per gallon Tables of Value per ton, barrel, or gallon, at 9 Ibs. per gallon
PETROLEUM TARE TABLE FROM 62 LBS. TO 76 LBS. SHEET I., PARAFFIN OR COAL OIL
CALCULATOR. SHEET II., BENZOLINE OR SPIRIT CALCULATOR DIFFERENCE ACCOUNT
TABLE AND NET WEIGHTS, CALCULATED AT 40 GALLONS TO THE BARREL PETRO-
LEUM CALCULATING TABLE SHOWING CONTENTS OF BARRELS CUSTOMARY DRAFTS
TABLES FOR CALCULATING ALLOWANCES FOR DIRT, WATER, AND FOOT ON FISH AND
OTHER OILS TABLE TO CALCULATE CAPACITY OF CIRCULAR TANKS PROM 6 INS. TO 4
FT. DIAMETER TABLE TO REDUCE WEIGHTED OIL TO GALLONS OF 81 LBS.

THE MANUFACTURE OF LAKE PIGMENTS FROM ARTIFICIAL
COLOURS. By FRANCIS H. JENNISON, F.I.C., F.C.S. Sixteen

Coloured Plates, showing Specimens of Eighty-nine Colours, specially

prepared from the Recipes given in the Book. 136 pp. 8vo, Cloth.

1900. Price $3.00 net.

CONTENTS.

Chapters I., Introduction. II., The Groups of the Artificial Colouring Matters.

III., The Nature and Manipulation of Artificial Colours. IV., Lake-forming Bodies
for Acid Colours. V., Lake-forming Bodies' Basic Colours. VI., Lake Bases. VII..
The Principles of Lake Formation. VIII., Red Lakes. IX., Orange, Yellow, Green,
Blue, Violet and Black Lakes. X., The Production of Insoluble Azo Colours in the
Form of Pigments. XL, The General Properties of Lakes Produced from Artificial

Colours. XII., Washing, Filtering and Finishing. XIII., Matching and Testing Lake
Pigments. Index.

PRESS OPINIONS.

"Evidently the result of prolonged research. A valuable consulting work."
Derby Mercury.

"The practical portion of the volume is the one which will especially commend itself

as that is the part of the subject which most readers would buy the book for." Chem-
ist and Druggist.

"A very valuable treatise on the manufacture of lake pigments of the coal-tar
series principally." Chemical Trade Journal.

"This is undoubtedly a book which will occupy a very high place amongst technical

works, and will prove of exceptional value to all whom it immediately concerns."
Eastern Morning News

SIMPLE METHODS FOR TESTING PAINTERS' MATERIALS. By A. C.

WRIGHT, M.A. 8vo, Cloth. Illustrated. 163 pp. Price $2.50 net.

CONTENTS.

INTRODUCTION. Necessity for Testing Standards Arrangement. Chapters I.,

THE APPARATUS. The Working Place Colour and Paint Sampling Apparatus
Weights Thermometer's Specific Gravity Apparatus. II., THE REAGENTS. Water
Sulphuric Acid Nitric Acid Hydrochloric Acid Acetic Acid Ammonia Caustic
Soda Sodium Caustic Potash Potassium Iodide Solution Lead Acetate Solution

Potassium Ferrocyanide Solution Lime Water Uranium Acetate Absolute Alco-
hol Methylated Spirit Rectified Benzol Ether Aniline Oil Refined Linseed Oil

Terebine and Quick Goldsize Alkali Blue. III., PRACTICAL TESTS. DRY COLORS
Shade Staining Power Covering Power Miscibility Permanence Under Special

Conditions Influence on Drying of Oils Influence on the Durability of Paint. STIFF
PAINTS Shade Staining Power Covering Power and Miscibility Permanence
Drying Power Durability. LIQUID AND ENAMEL PAINTS General Drying, Face,
and Shade Flash Point Durability and Preservative Action Stoying Enamels.
OIL VARNISHES Drying, Colour, and Brilliance Durability Consistency Specific

Gravity Viscosity Flash Point Mixing Varnishes Stoving Varnishes Oil Lac-

quers Paper Varnish. SPIRIT VARNISHES French Polish Knotting Varnish White
and Brown Hard Spirit Varnishes Spirit Stains and Lacquers. DRIERS Terebine
PUTTY. LINSEED OIL. TURPENTINE. WATER STAINS. IV., THE CHEMICAL EXAMI-
NATION. DRY COLOURS AND PAINTS Extraction of Oil from Paints Examination of

the Oil Extraction- of Varnish. WHITE PIGMENTS AND PAINTS White Lead White



Sugar of Lead Zinc White Whiting, Paris White. YELLOW PIGMENTS AND PAINTS.
BLUE PIGMENTS AND PAINTS Chinese and Prussian Blue Brunswick Blue, Mineral

Blue, etc. Copper Blue Verditer Ultramarine, Lime Blue Blue Lakes. GREEN
PIGMENTS AND PAINTS Chrome Greens Zinc Greens Guignet's Green Oxide of

Chromium Green Ultramarine, Lime Green Aniline Greens, Green Lakes, Lime
Greens Mineral Green Green Verditer Emerald Green. RED PIGMENTS AND
PAINTS Vermilionettes Permanent Reds, Vermilion Substitutes Vermilion Red
Lead, Orange Lead Venetian Red, Indian Red, Red Oxides Persian Red, Chinese
Red Rose Fink. BROWN PIGMENTS AND PAINTS Siennas, Umbers, Vandyke Brown.
BLACK PIGMENTS AND PAINTS Ivory Black, Drop Black Lamp Black, Vegetable

Black, etc. OIL VARNISHES French Polish and Knotting Varnish. LINSEED OIL
Detection of Small Quantities of Mineral Oil. TURPENTINE Determination of Purity.

I NDEX.

THE TESTING AND VALUATION OF RAW MATERIALS USED IN
PAINT AND COLOUR MANUFACTURE. By M. W. JONES, F.C.S.
A Book for the Laboratories of Colour Works. 88 pp. 8vo, Cloth.
1900. Price $2.00 net.

CONTENTS.
Aluminium Compounds. China Clay. Iron Compounds. Potassium Compounds.

Sodium Compounds. Ammonium Hydrate. Acids. Chronium Compounds. Tin
Compounds. Copper Compounds. Lead Compounds. Zinc Compounds. Man-
ganese Compounds. Arsenic Compounds. Antimony Compounds. Calcium Com-
pounds. Barium Compounds. Cadmium Compounds. Mercury Compounds.
Ultramarine. Cobalt and Carbon Compounds. Oils. Index.

THE CHEMISTRY OF ESSENTIAL OILS AND ARTIFICIAL PER-
FUMES. By ERNEST J. PARRY, B.Sc. (Lond.), F.I.C., F.C.S. Il-

lustrated with Twenty Engravings. 411 pp. 1899. 8vo, Cloth.

Price $5.00 net.
CONTENTS.

Chapters I., THE GENERAL PROPERTIES OF ESSENTIAL OILS. II., COMPOUNDS
OCCURRING IN ESSENTIAL OILS. III., THE PREPARATION OF ESSENTIAL OILS.
IV., THE ANALYSIS OF ESSENTIAL OILS. V., SYSTEMATIC STUDY OF THE ESSENTIAL
OILS. VI., TERPENELESS OILS. VII., THE CHEMISTRY OF ARTIFICIAL PERFUMES.
APPENDIX: Table of Constants.

PRESS OPINIONS.
"Will take a high place in the list of scientific text-books." London Argus.
"We can heartily recommend this volume." British and Colonial Druggist.
"Mr. Parry has done good service in carefully collecting and marshalling the results

of the numerous researches published in various parts of the world." Pharmaceutical
Journal.

"At various times monographs have been printed by individual workers, but it

may safely be said that Mr. Parry is the first in these latter days to deal with the subject
in an adequate manner. His book is well conceived and well written. . . ."
Chemist and Druggist.

COSMETICS. Translated from the German of DR. THEODOR ROLLER.
8vo, Cloth. 262 pp. 1902. Price $2.50 net.

CONTENTS.
Preface. Chapters I., Purposes and Uses of, and Ingredients used in the Prepaia

tion of Cosmetics. II., Preparation of Perfumes by Pressure, Distillation, Maceration,
Absorption or Enfleurage, and Extraction Methods; III., Chemical and Animal Prod-
ucts used in the Preparation of Cosmetics. IV., Oils and Fats used in the Preparation
of Cosmetics. V., General Cosmetic Preparations. VI., Mouth Washes and Tooth
Pastes. VII., Hair Dyes, Hair Restorers and Depilatories. VIII., Cosmetic Adjuncts
and Specialties Colouring Cosmetic Preparations. IX., Antiseptic Washes and Soaps

Toilet and Hygienic Soaps. X., Secret Preparations for Skin, Complexion, Teeth,
Mouth, etc. XI., Testing and Examining the Materials Employed in the Manufacture
of Cosmetics. Index.

INK MANUFACTURE; Including Writing, Copying, Lithographic, Mark-
ing, Stamping, and Laundry Inks. By SIGMUND LEHNER. Trans-
lated from the German of the Fifth Edition. Three Illustrations.
162 pp. 8vo, Cloth. 1902. Price $2.50 net.

CONTENTS.
Chapters I., Introduction. II., Varieties of Ink. III., Writing Inks. IV., Raw

Materials of Tannin Inks. V., The Chemical Constitution of the Tannin Inks. VI.,
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Recipes for Tannia Inks, VII,, Logwood Tannin Inks. VIII., Ferric Inks. IX ,

Alizarine Inks. X., Extract Inks. XI., Logwood Inks. XII., Copying Inks. XIIl'.,
Hektographs. XIV., Hektograph Inks. XV., Safety Inks. XVI., Ink Extracts and
Powders XVII., Preserving Inks. XVIII., Changes in Ink and the Restoration
of Faded Writing. XIX., Coloured Inks. XX., Red Inks. XXL, Blue Inks-XXII Violet Inks. XXIII Yellow Inks. XXIV., Green Inks. XXV., Metallic
jnks. XXVI., Indian Ink. XXVII., Lithographic Inks and Pencils. XXVIII.,
jnk PencUs^ XXIX., Marking Inks. XXX., Ink Specialties. XXXI., Sympathetic
inks. XXXII., Stamping Inks. XXXIII. , Laundry or Washing Blue. Index.

OIL COLORS AND PRINTING-INKS. By Louis E. ANDES. Trans-
lated from the German by ARTHUR MORRIS and HERBERT ROBSON.
8vo, Cloth. Illustrated. 212 pp. Price $2.50 net.

CONTENTS.
Linseed Oil Poppy Oil Mechanical Purification of Linseed Oil Chemical Puri-

fication of Linseed Oil Bleaching Linseed Oil Oxidizing Agents for Boiling Linseed
Oil Theory of Oil Boiling Manufacture of Boiled Oil Adulterations of Boiled Oil-
Chinese Drying Oil and Other Specialities Pigments for House and Artistic Painting
and Inks Pigments for Printers' Black Inks Substitutes for Lampblack Machinery
for Color Grinding and Rubbing Machines for mixing Pigments with the Vehicle
Paint Mills Manufacture of House Oil Paints Ship Paints Luminous Paint
Artists' Colors Printers' Inks VEHICLES. Printers' Inks PIGMENTS and MANU-
FACTURE. INDEX.

DRYING OILS, BOILED OIL AND SOLID AND LIQUID DRIERS.
By L. E. ANDES. A Practical Work for Manufacturers of Oils, Var-
nishes, Printing Inks, Oilcloth and Linoleum, Oilcakes, Paints, etc.

Expressly written for this Series of Special Technical Books, and the
Publishers hold the Copyright for English and Foreign Editions.

Forty-two Illustrations. 342 pp. 8vo, Cloth. 1901. Price $5.00
net.

CONTENTS.
Chapters I., General Chemical and Physical Properties of the Drying Oils; Cause

of the Drying Property; Absorption of Oxygen; Behaviour towards Metallic Oxides,
etc. II., The Properties of and Methods for obtaining the Drying Oils. III., Produc-
tion of the Drying Oils by Expression and Extraction; Refining and Bleaching; Oil
Cakes and Meal; The Refining and Bleaching of the Drying Oils; The Bleaching of
Linseed Oil. IV., The Manufacture of Boiled Oil; The Preparation of Drying Oils for
Use in the Grinding of Paints and Artists' Colours and in the Manufacture of Varnishes
by Heating over a Fire or by Steam, by the Cold Process, by the Acti9n of Air, and by
Means of the Electric Current; The Driers used in Boiling Linseed Oil; The Manufac-
ture of Boiled Oil and the Apparatus therefor; Livache's Process for Preparing a Good
Drying Oil and its Practical Application. V., The Preparation of Varnishes for Letter-
press, Lithographic and Copperplate Printing, for Oilcloth and Waterproof Fabrics;
The Manufacture of Thickened Linseed Oil. Burnt Oil, Stand Oil by Fire Heat, Super-
heated Steam, and by a Current of Air. VI., Behaviour of the Drying Oils and Boiled
Oils towards Atmospheric Influences, Water, Acids and Alkalies. VII., Boiled Oil
Substitutes. VIII., The Manufacture of Solid and Liquid Driers from Linseed Oil and
Rosin ; Linolic Acid Compounds of the Driers. IX., The Adulteration and Examination
of the Drying Oils and Boiled Oil.

ItEISSUE OF CHEMICAL ESSAYS OF C. W. SCHEELE. First Pub-
lished in English in 1786. Translated from the Academy of Sciences
at Stockholm, with Additions. 300 pp. 8vo, Cloth. 1901. Price
$2.00 net.

CONTENTS.
Memoir: C. W. Scheele and his work (written for this edition). Chapters I., On

Fluor Mineral and its Acid. II., On Fluor Mineral. III., Chemical Investigation of
Fluor Acid, with a View to the Earth which it Yields, by Mr. Wiegler. IV., Addi-
tional Information Concerning Fluor Minerals. V., on Manganese, Magnesium, or
Magnesia Vitrariorum. VI., On Arsenic and its Acid. VII., Remarks upon Salts of
Benzoin. VIII. , On Silex Clay and Alum. IX., Analysis of the Calculus Vesical. X.,
Method of Preparing Mercurius Dulcis Via Humida. XL, Cheaper and more Conve-
nient Method of Preparing Pulvis Algarothi. XII., Experiments upon Molybdaena.
XIII., Experiments on Plumbago. XIV., Method of Preparing a New Green Colour.
XV. Of the Decomposition of Neutral Salts by Unslaked Lime and Iron. XVI., On
the Quantity of Pure Air which is Daily Present in our Atmosphere. XVII., On Milk
and its Acid. XVIII. , On the Acid of Saccharum Lactis. XIX., On the Constituent
Parts of Lapis Ponderosus or Tungtsen. XX., Experiments and Observations on
Ether. Index.
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PRESS OPINIONS.
"We would recommend the book as a refreshing recreation to the hard-worked

student or investigator of the present day." Chemical News.
"The present reissue renders accessible a very complete record of the researches of

the great chemist." Chemical Trade Journal.
"Written in a manner that cannot fail to entertain even those whose knowledge

of chemical lore is of a very elementary character." Widnes Weekly News.

GLUE AND GLUE TESTING. \By SAMUEL RIDEAL, D.Sc. (Lond.),
F.I.C. Fourteen Engravings. 144 pp. 8vo, Cloth. 1900. Price

$4.00 net.
CONTENTS.

Chapters I., CONSTITUTION AND PROPERTIES: Definitions and Sources, Gelatine
Chondrin and Allied Bodies, Physical and Chemical Properties, Classification, Grades
and Commercial Varieties. II., RAW MATERIALS AND MANUFACTURE: Glue Stock,
Lining Extraction, Washing and Clarifying, Filter Presses, Water Supply, Use of

Alkalies, Action of Bacteria and of Antiseptics, Various Processes, Cleansing, Forming,
Drying, Crushing, etc., Secondary Products. III., USES OF GLUE: Selection and Prepa-
ration for Use, Carpentry, Veneering, Paper-Making, Bookbinding, Printing Rollers,

Hectographs, Match Manufacture. Sandpaper, etc., Substitutes for other Materials,
Artificial leather and Caoutchouc. IV., GELATINE: General Characters, Liquid
Gelatine, Photographic Uses, Size, Tanno-, Chrome and Formo-Gelatine, Artificial Silk,

Cements, Pneumatic Tyres, Culinary, Meat Extracts, Isinglass, Medicinal and other
Uses, Bacteriology. V., GLUE TESTING: Review of Processes, Chemical Examina-
tion, Adulteration, Physical Tests, Valuation of Raw Materials. VI., COMMERCIAL
ASPECTS.

PRESS OPINIONS.
"This work is of the highest technical character." Carpenter and Builder.
' Dr. Rideal's book must be regarded as a valuable contribution to other technical

literature, which manufacturers, merchants, and users may study with profit."
British Trade Journal.

SEALING-WAXES, WAFERS, AND OTHER ADHESIVES FOR THE
HOUSEHOLD, OFFICE, WORKSHOP, AND FACTORY. By H. C.

STANDAGE, Author of "Leather Workers' Manual," etc. Crown
8vo. 96 pp. 1902. Price $2.00 net.

CONTENTS.
Chapters I., SEALING-WAXES. Introduction Materials used for Making Sealing-

waxes Notes concerning the Materials, etc. Lac, Stick-lac, Seed-lac, Shell-lac,

Button-lac, Garnet-lac Table of Constituents of Lacs Oil of Turpentine-^-Venice or
Venitian Turpentine Colophony and Rosin White Resin Wax -^Colouring Matters
for Sealing-waxes and other Waxes: Vermilion, Red Lead or Minium For Black
Waxes: Lamp Black, Carbon Black, Vine Black Green Pigments Blue Colouring
Matters Brown Colouring Matters Inert Substances used in Sealing-waxes. II.,

THE MANUFACTURE OF SEALING-WAXES. The Quality of Sealing-waxes Methods of

making Sealing-waxes The Polishing of the Sticks Recipes and Manufacture of

Sealing-waxes Aventurine Sealing-waxes Black Sealing-wax, Superior Common
Black Sealing-waxes Superfine Black Sealing-waxes Common Blue Cheap Sealing-
waxes for Common Use -Crimson Red Sealing-wax Rose Red Sealing-wax Colour-
less Sealing-wax Chocolate Brown Sealing-waxes Brown Sealing-waxes Deed
Sealing-waxes Green Sealing-waxes, Ordinary, Common, and Superior Green Bronze
Sealing-waxes Light Green Sealing-waxes Gold Sealing-waxes Golden Brown
Sealing-waxes Gold Spangled Sealing-waxes Golden Orange, Light and Dark Waxes

Marbled Sealing-waxes Red Sealing-waxes Extra Superfine Red Sealing-waxes
Superfine Red, Fine Red Medium Fine Red Sealing-waxes Ordinary Red Sealing-

waxes Common Red Sealing-waxes Perfumed Red Sealing-wax Wax for Diplomas
Transparent Sealing-waxes Violet Sealing-wax White Sealing-waxes Yellow

Sealing-wax Parcel Waxes and Red ditto Black Bottle Wax Brown Parcel Wax
Common Cheap Bottling Wax Miscellaneous Bottling Waxes. III., WAFERS.

Method of making Flour Wafers Black, Red, Rose, Blue, Yellow, and Gelatine Wafers.
IV., NOTES ON THE NATURE OF THE MATERIALS USED IN MAKING ADHESIVE COM-

POUNDS. Gums Blue Gelatine -Isinglass Flour. V., CEMENTS FOR USE IN THE
HOUSEHOLD. Directions for applying Cements Adhesive for Alabaster and Marble
Waterproof Cement for Aquariums Diamond Cement for Glass and Porcelain A
Simple Adhesive for Glass and China Adhesive for Rubber Tyres Cement for Earth-
enware and Stone Casein Cements Method for producing Pure Casein Cement for

Pottery-ware Cement for Earthenware Flexible Colourless Cement Elastic Cement
for Rubber, Gutta-percha, Leather, etc. Cement for Common Glassware Cement for

Paraffin Lamns Cement for Microscopic Specimens Cement for Meerschaum Pipes
Cement for Plaster-of-Paris Casts Cement for Ivory and Bone Household Cement
for General Use Cement for Tortoise-shell Ornaments Cements for Statuary : Plaster
of Paris, Stone, and Marble Liquid Glue for Household Use Waterproof Adhesive
for Aquariums, Fresh and Salt Water Mountant for Photographic Use Pastes for
the Household Paste for Wall-papers. VI., OFFICE GUMS, PASTES. AND MUCILAGES.

Glue and Starch Pastes Paste for Paper, Parchment, etc. Paste for Smooth
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Metallic Surfaces Transparent Paste for Paper Labels Gum-arabic Mucilage Gum-
arabic Paste A Gum Paste or Thick Mucilage Office Mucilage, Flexible Liquid
Glue Inxepensive Liquid Glue. VII., ADHESIVE COMPOUNDS FOR FACTORY AND
WORKSHOP USE. Waterproof Adhesive for Covering Paper Surfaces Adhesive Gloss
for Various Materials Adhesive to Prevent Injury to Photograph Films Gold Size

Coating Paper Labels for Tinned Iron Adhesive for Paper Labels Adhesive for
Leather Goods Cement for Oak-tanned and Chrome-tanned Machinery Belting
Leathers Adhesive for Split and Morocco Leathers An Adhesive for fastening Book
Muslin to Paper, etc. Rubber-tyre Adhesive Waterproof Glue Paste for Photo-
graphic Prints Cement for Electrical and Engineers' Use Paper-bag Makers' Paste
Cements for Celluloid Adhesive for Nickel Labels Adhesive for Liquids in Bottles
Gas-fitters' or Plumbers' Cement Greenhouse Cements India-rubber Cement

Gutta-percha Cements Cutlery Cement Cement for Metal Letters. INDEX.

TECHNOLOGY OF PETROLEUM; Oil Fields of the World Their

History, Geography and Geology Annual Production and Develop-
ment Oil-well Drilling Transport. By HENRY NEUBERGER and
HENRY NOALHAT. Translated from the French by J. G. MC!NTOSH.
550 pp. 153 Illustrations. 26 Plates. 8vo, Cloth. 1901. Price

$10.00 net.
CONTENTS.

Part I., STUDY OF THE PETROLIFEROUS STRATA. Chapters I., Petroleum Defini-
tion. II., The Genesis or Origin of Petroleum. III., The Oil Fields of Galicia, their

History. IV., Physical Geography and Geology of the Galician Oil Fields. V., Prac-
tical Notes on Galician Land Law Economic Hints on Working, etc. VI., Roumania

History, Geography, Geology. VII., Petroleum in Russia History. VIII., Rus-
sian Petroleum (continued) Geography and Geology of the Caucasian Oil Fields.

IX., Russian Petroleum (continued). X., The Secondary Oil Fields of Europe, North-
ern Germany, Alsace, Italy, etc. XL,Petroleum in France. XII., Petroleum in Asia

Transcaspian and Turkestan Territory Turkestan Persia British India and
Burmah British Burmah or Lower Burmah China Chinese Thibet Japan, For-
mosa and Saghalien. XIII., Petroleum in Oceania Sumatra, Java, Borneo Isle of
Timor Philippine Isles New Zealand. XIV., The United States of America
History. XV., Physical Geology and Geography of the United States Oil Fields.

XVI., Canadian and other North American Oil Fields. XVII., Economic Data of
Work in North America. XVIII. , Petroleum in the West Indies and South America.
XIX., Petroleum in the French Colonies.

Part II., EXCAVATIONS. Chapter XX., Hand Excavation or Hand Digging of Oil
Wells.

Part III., METHODS OF BORING. Chapters XXL, Methods of Oil-well Drilling or
Boring. XXII., Boring Oil Wells with the Rope. XXIII. , Drilling with Rigid Rods
and a Free-fall Fabian System. XXIV., Free-fall Drilling by Steam Power. XXV.,
Oil-well Drilling by the Canadian System. XXVI., Drilling Oil Wells on the Com-
bined System. XXVII. , Comparison between the Combined Fauck System and the
Canadian. XXVIII., The American System of Drilling with the Rope. XXIX.,
Hydraulic Boring with the Drill by Hand and Steam Power. XXX., Rotary Drilling
of Oil Wells, Bits, Steel-crowned Tools, Diamond Tools Hand Power and Steam
Power Hydraulic Sand-pumping. XXXI., Improvements in and different Systems
of Drilling Oil Wells.

Part IV., ACCIDENTS. Chapters XXXII., Boring Accidents Methods of prevent-
ing them. Methods of remedying them. XXXIII., Explosives and the use of the
"Torpedo" Levigation. XXXIV., Storing and Transport of Petroleum. XXXV.,
General Advice Prospecting, Management and carrying on of Petroleum Boring
Operations.

Part V., GENERAL DATA. CUSTOMARY FORMLU^E. Memento. Practical Part.
General Data bearing on Petroleum. Glossary of Technical Terms used in the Petro-
eum Industry. Copious Index.

PRESS OPINIONS.
"The book is undoubtedly one of the most valuable treatises that can be placed

in the hands of all who desire a knowledge of petroleum." Liverpool Journal of Com-
merce.

"The book will undoubtedly take a high place in the literature of petroleum."
Liverpool Post.

"We should like to say that the translator has accomplished his difficult task, so
full of technical difficulties, with a great amount of success." Petroleum.

A DICTIONARY OF CHEMICALS AND RAW PRODUCTS USED IN
THE MANUFACTURE OF PAINTS, COLOURS, VARNISHES
AND ALLIED PREPARATIONS. By GEORGE H. HURST, F.C.S.

380 pp. 8vo, Cloth. 1901. Price $3.'00 net.

CONTENTS.
The names of the Chemicals and Raw Products are arranged in alphabetical order,

and the description of each varies in length from half to eight pages. The following
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are some of the articles described and explained: Acetates Acetic Acid Acidimetry
Alcohol Alum Ammonia Amber Animi Arsenic Beeswax Benzol Bichro-

mates of Potash and Soda Bleaching Powder Bone Black Boric Acid Bruns-
wick Green Cadmium Yellow Carbonates Carmine Carnauba Wax Caustic
Potash and Soda Chrome Colours Clay Coal Tar Colours Copal Dammar

.'ing Oils Emerald Green Gamboge Glue Glycerine Gums Gypsum Indian
Red Japanese Lacquer Lac Lakes Lamp Black Lead Compounds Linseed
Oil Magnesia Manganese Compounds Mica Nitric Acid Ochres Orange Lead

Orr's White Paraffin Prussian Blue Rosin Oil Sepia Sienna Smalts
Sodium Carbonate^ Sublimed White Lead Sulphuric Acid Terra Verte Testing
Pigments Turpentine Ultramarine Umbers Vermilionettes White Lead Whit-
ing Zinc Compounds. Appendix: Comparison of Baum Hydrometer and Specific
Gravity for Liquids Lighter than Water Hydrometer Table for Liquids Heavier
than Water Comparison of Temperature Degrees Tables for Converting French
Metric Weights and Measures into English Table of the Elements etc., etc.

Copious Index.
PRESS OPINIONS.

"This treatise will be welcomed by those interested in this industry who have
not secured the full advantage of a course of scientific training." Chemical Trade
Journal.

"In concise and lucid terms almost every ingredient used in paint and colour manu-
facture is described together with the methods of testing their intrinsic and chemical
value." Pontefract Express.

"Such a book of reference for paint, colour and varnish manufacturers has long
been needed." Manchester Courier.

RECIPES FOR THE COLOUR, PAINT, VARNISH, OIL, SOAP AND
DRYSALTERY TRADES. Compiled by ^N ANALYTICAL CHEMIST.
350 pp. 8vo, Cloth. 1902. Price $3.50 net.

CONTENTS. 1

Compiler's Preface. Sections I., Pigments of Colours for Paints, Lithographic and
Letterpress Printing Inks, etc. II.. Mixed Paints and Preparations for Paint-making,
Painting, Lime-washing, Paperhanging, etc. III., Varnishes for Coach-builders,
Cabinet-makers, Wood-workers, Metal-workers, Photographers, etc. IV., Soaps for

Toilet, Cleansing. Polishing, etc. V., Perfumes. VI., Lubricating Greases, Oils, etc.

VII.. Cements, Pastes. Glues and Other Adhesive Preparations. VIII., Writing.
Marking. Endorsing and Other Inks Sealing-wax and Office Requisites. IX., Prepa-
rations for the Laundry, Kitchen. Stable and General Household Uses. X., Disin-
fectant Preparations. XL, Miscellaneous Preparations. Index.

THE INDUSTRIAL USES OF WATER. By H. DE LA Coux, Chem-
ical Engineer, Expert to the Council of the Prefecture of the Seine,
Professor of Applied Chemistry, etc., etc. Translated from the
French and Revised by ARTHUR MORRIS. 8vo, Cloth. Illustrated.

364 pp. Price $4.50 net.

CONTENTS.
Chemical Action of Water in Nature and in Industrial Use. COMPOSITION OP

WATERS Origin of the Substances they Contain Solubility of Certain Salts in Water,
Considered from the Industrial Point of View Effects on the Boiling of Water. EF-
FECTS OF WATER IN THE INDUSTRIES. DIFFICULTIES WITH WATER, APPROPRIATE
REMEDIES Feed Water for Boilers Water in Dye-works, Print-works, and Bleach-
works in the Textile Industries and in Conditioning in Soap-works in Laundries
and Washhouses in Tanning in preparing Tannin and Dyewood Extracts in Paper-
making in Photography in Sugar Refining in making' Ices and Beverages in

Cider-making in Brewing-^-in Distilling. PRELIMINARY TREATMENT AND APPARATUS
Substances Used for Preliminary Chemical Purification Commercial Specialties and

Their Employment. PRECIPITATION OF MATTERS IN SUSPENSION IN WATER Appara-
tus for the Preliminary Chemical Purification of Water. INDUSTRIAL FILTERS In-
dustrial Sterilisation of Water. RESIDUARY WATERS AND THEIR PURIFICATION Soil
Filtration Purification by Chemical Processes Recovery of Glycerine. ANALYSIS
Qualitative Analysis of Substances in Solution in Water Hydrotimetric Analysis
Quantification of Substances in Solution in Water. INDEX.

PURE AIR, OZONE AND WATER. A Practical Treatise of their

Utilisation and Value in Oil, Grease, Soap, Paint, Glue and other
Industries. By W. B. COWELL. Twelve Illustrations. 85 pp.
8vo, Cloth. 1900. Price $2.00 net.

CONTENTS.

Blown
Chapters T.. Atmospheric Air; Lifting of Liquids; Suction Process; Preparing
iwn Oils; Preparing Siccative Drying Oils. II.. Compressed Air; Whitewash. III.
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Liquid Air; Retrocession. IV., Purification of Water; Water Hardness. V., Flesh-
ings and Bones. VI., Ozonised Air in the Bleaching and Deodorising of Fats, Glues,
etc.; Bleaching Textile Fibres. Appendix: Air arid Gases; Pressure of Air at Various
Temperatures; Fuel; Table of Combustibles; Saving of Fuel by Heating Feed Water;
Table of Solubilities of Scale Making Minerals; British Thermal Units Tables; Volume
of the Flow of Steam into the Atmosphere; Temperature of Steam. Index.

THE MANUFACTURE OF MINERAL AND LAKE PIGMENTS. Con-
taining Directions for the Manufacture of all Artificial, Artists', and
Painters' Colours, Enamel, Soot and Metallic Pigments. A Text-
book for Manufacturers, Merchants, Artists and Painters. By DR.
JOSEF BERSCH. Translated from the Second Revised Edition by
ARTHUR C. WRIGHT, M.A. (Oxon.), B.Sc. (Lond.), formerly Assist-
ant Lecturer and Demonstrator in Chemistry at the Yorkshire Col-

lege, Leeds. Forty-three Illustrations. 476 pp. 8vo, Cloth. 1901.
Price $5.00 net.

CONTENTS.
Chapters I., Introduction. II., Physico-chemical Behaviour of Pigments. III.

Raw Materials Employed in the Manufacture of Pigments. IV., Assistant Materials.
V., Metallic Compounds. VI., The Manufacture of Mineral Pigments. VII., The
Manufacture of White Lead. VIII., Enamel White. IX., Washing Apparatus. X.,
Zinc White. XI., Yellow Mineral Pigments. XII., Chrome Yellow. XIII., Lead
Oxide Pigments. XIV., Other Yellow Pigments. XV., Mosaic Gold. XVI., Red
Mineral Pigments. XVII., The Manufacture of Vermilion. XVIII., Antimony
Vermilion. XIX., Ferric Oxide Pigments. XX. Other Red Mineral Pigments.
XXL, Purple of Cassius XXIL, Blue Mineral Pigments. XXIIL, Ultramarine.
XXIV., Manufacture of Ultramarine. XXV., Blue Copper Pigments. XXVI., Blue
Cobalt Pigments. XXVII. , Smalts. XXVIII. , Green Mineral Pigments. XXIX.
Emerald Green. XXX., Verdigris. XXXI. , Chromium Oxide. XXXIL, Other
Green Chromium Pigments. XXXIII., Green Cobalt Pigments. XXXIV., Green
Manganese Pigments. XXXV., Compounded Green Pigments. XXXVI. , Violet
Mineral Pigments. XXXVII. , Brown Mineral Pigments. XXXVIII. , Brown De-
composition Products. XXXIX., Black Pigments. XL., Manufacture of Soot
Pigments. XLI. Manufacture of Lamp Black. XLIL, The Manufacture of Soot
Black without Chambers. XLIIL, Indian Ink. XLIV., Enamel Colours. XLV.,
Metallic Pigments. XLVI., Bronze Pigments. XLVII., Vegetable Bronze Pigments.

PIGMENTS OF ORGANIC ORIGIN. Chapters XLVIIL, Lakes. XLIX., Yellow
Lakes. L., Red Lakes. LI., Manufacture of Carmine. LIL, The Colouring Matter
of Lac. LIIL, Safflower or Carthamine Red. LIV., Madder and its Colouring Matters.

LV., Madder Lakes. LVL, Manjit (Indian Madder). LVII., Lichen Colouring
Matters. LVIII., Red Wood Lakes. LIX., The Colouring Matters of Sandal Wood
and Other Dye Woods. LX., Blue Lakes. LXL, Indigo Carmine. LXIL, The Col-
ouring Matter of Log Wood. LXIIL, Green Lakes. LXIV., Brown Organic Pig-
ments. LXV., Sap Colours. LXVL, Water Colours. LXVIL, Cray9ns. LXVIIL,
Confectionery Colours. LXIX., The Preparation of Pigments for Painting. LXX.,
The Examination of Pigments. LXXL, Examination of Lakes. LXXIL, The Test-
ing of Dye-Woods. LXXIII., The Design of a Colour Works. LXXIV. Commer-
cial Names of Pigments. Appendix: Conversion of Metric to English Weights and
Measures. Centrigade and Fahrenheit Thermometer Scales. Index. ,

STUDENT'S HANDBOOK OF PAINTS, COLOURS, OILS, AND VARNISHES.
By JOHN FURNELL, Manufacturing Foreman, and Lecturer and
Demonstrator on the Manufacture of Painters' Oils, Colours and
Varnishes at the Polytechnic Regent Street, London, W. Crown
8vo. 96 pp. 12 Illustrations. Price $1.00 net.

CONTENTS.
Sections I., PLANT NECESSARY FOR MAKING LEMON AND MIDDLE CHROMES. II.,

CHROMES : Lemon Chrome Middle Chromes Orange Chromes Zinc Chrome Chrome
Plant. III., THE MAKING OF CHINESE, PRUSSIAN, AND OTHER BLCE PIGMENTS: The
Making of Pale, Middle, and Deep Brunswick Greens by Dry and Wet Methods. IV.,
THE MAKING OF EMERALD GREEN AND ITS SUBSTITUTES: Bronze Greens Olive Green
Quaker Green Myrtle Green Malachite Green Ultramarine Blue. V., EARTH

COLOURS OR PIGMENTS: Levigating Plant Raw Sienna Burnt Sienna Raw Turkey
Umber Burnt Turkey Umber Ochres. VI., BROWN AND BLACK PIGMENTS: Van-
dyke Brown Carbon Black Lamp and Vegetable Blacks Ivory and Bone Blacks.
VII., REDS: Vermilion Venetian Red Red Oxides Vermilionettes Royal Reds.
VIII., LAKES: Rose Pink Yellow Lake Colours made by Aniline Dye-Stuffs Lemon
Lake Orange Lake Red Lake Blue Lake Violet Lake Black Lake. IX., LEAD
COMPOUNDS: Red Lead Orange Lead. X., WHITE PIGMENTS: Corroded White Lead

Sulphate of Lead Zinc Oxide. XL, BARYTES AND WHITENING. XII., PAINTER'S
OILS. Raw Linseed Oil Refined Linseed Oil Pale Boiled Oil Dark Boiled Oil
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AduJterants for Linseed Oil Oil-Boiling Plant Specific Gra\-ity. XIII., TCRFEX-
TINE. XIV., OIL, VARNISHES: Varnish Plant and Factory Methods of Manufacture
Recipes Flatting Varnishes. XV., SPIRIT VARNISHES, POLISHES, AND STAINS.
XVI., LIQUID PAINTS: Methods of Mixing Recipes. XVJI. ENAMEL PAINTS:
Grinding Mixing Zinc Oxide Vermilionette Prussian Blue Chromes Burnt
Sienna Ochres and Burnt Umber Recipes. XVIII., QUESTIONS. INDEX.

BONE PRODUCTS AND MANURES: An Account of the most recent

Improvements in the Manufacture of Fat, Glue, Animal Charcoal,
Size, Gelatine and Manures. By THOMAS LAMBERT, Technical and
Consulting Chemist. Illustrated'by Twenty-one Plans and Diagrams.
162 pp. 8vo, Cloth. 1901. Price $3.00 net.

CONTENTS.
Chapters I., Chemical Composition of Bones Arrangement of Factory Crushing of

Bones Treatment with Benzene Benzene in Crude Fat Analyses of Clarified Fats
Mechanical Cleansing of Bones Animal Charcoal Tar and Ammoniacal Liquor, Char
and Gases, from good quality Bones Method of Retorting the Bones Analyses of
Chars "Spent" Chars Cooling of Tar and Ammoniacal Vapours Value of Nitrogen
for Cyanide of Potash Bone Oil Marrow Bones Composition of Marrow Fat Pre-
mier Juice Buttons. II., Properties of Glue Glutin and Chondrin ^Skin Glue-^-
Liming of Skins Washing Boiling of Skins Clarification of Glue Liquors Acid
Steeping of Bones Water System of Boiling Bones Steam Method of Treating Bones

Nitrogen in the Treated Bones Glue-Boiling and Clarifying-House Plan showing
Arrangement of Clarifying Vats ^Plan showing Position of Evaporators Description
of Evaporators Sulphurous Acid Generator Clarification of Liquors Section of

Drying-House Specification of a Glue Size Uses and Preparation and Composition
of Size-yConcentrated Size. III., Properties of Gelatine Preparation of Skin Gelatine
Washing Bleaching Boiling Clarification Evaporation Drying Bone Gela-

tine Selecting Bones Crushing Dissolving Bleaching Boiling Properties of Glu-
tin and Chondrin Testing of Glues and Gelatines. lV.,The Uses of Glue, Gelatine and
Size in Various Trades Soluble and Liquid Glues Steam and Waterproof Glues. V..
Manures Importation of Food Stuffs Soils Germination Plant Life. VI., Natural
Manures Water and Nitrogen in Farmyard Manure Full Analysis of Farmyard Ma-
nure Action on Crops Water-Closet System Sewage Manure-^-Green Manures.
VII., Artificial Manures Bones Boiled and Steamed Bones Mineral Phosphates
English Coprolites French and Spanish Phosphorites German and Belgian Phos-
phates Basic Slag Guanos Proper Guano Phosphates. VIII., Mineral Manures
Common Salt Potash Salts Calcareous Manures-^-Prepared Nitrogenous Manures
Ammoniacal Compounds Sodium Nitrate Potassium Nitrate Organic Nitrogenous
Matters Shoddy Hoofs and Horns I/eather Waste Dried Meat Dried Blood

Superphosphates Composition Manufacture-^-Section of Manure-Shed First and
Ground Floor Plans of Manure-Shed Quality of Acid Used Mixings Special
Manures Potato Manure Dissolved Bones Dissolved Bone Compound Enriched
Peruvian Guano Special Manure for Garden Stuffs, etc. Special Manure for Grass

Lands-^-Special Tobacco Manures Sugar-Cane Manures-Compounding of Manures
Valuation of Manures. IX., Analyses of Raw and Finished Products Common Raw
Bones Decreased Bones Crude Fat Refined Fat Degelatinised Bones Animal
Charcoal Bone Superphos-phates Guanos-y-Dried Animal Products Potash Com-
pounds Sulphate of Ammonia Extraction in Vacuo Description of a Vacuum Pan

French and British Gelatines Compared. Index.

PRESS OPINION.
"We can with confidence recommend the perusal of the book to all persons in-

terested in the manufacture of artificial manures, and also to the large numbers of
farmers and others who are desirous of working their holdings on the most up-to-date
methods, and obtaining the best possible results, which scientific research has
placed within their reach." Wigan Observer.

ANALYSIS OF RESINS AND BALSAMS. Translated from the Ge7-
man of DR. KARL DIETERICH. 340 pp. 8vo, Cloth. 1901. Price
$3.00 net.

CONTENTS.
Part I., Definition of Resins in General Definition of Balsams, and especially the

Gum Resins External and Superficial Characteristics of Resinous Bodies Distinction
between Resinous Bodies and Fats and Oils Ongjn, Occurrence and Collection of
Resinous Substances Classification Chemical Constituents of Resinous Substances
Resinols Resinot Annols Behaviour of Resin Constituents towards the Chqlefterine
Reactions Uses and Identification of Resins Melting-point Solvents Acid Value

Saponification Value Resin Value Ester and Ether Values Acetyl and Car-

bonyl Value Methyl Value Resin Acid Systematic Resum<? of the Performance of

the Acid and Saponification Value Tests.
Part II., Balsams Introduction Definitions Canada Balsam Copaiba Balsam
Angostura Copaiba Balsam Ballia Copaiba Balsam Cartbagena Copaiba Balsam
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Maracaibo Copaiba Balsam Maturin Copaiba Balsam Gurjum Copaiba Balsam-
Para Copaiba Balsam Surinam Copaiba Balsam West African Copaiba Balsam
Mecca Balsam Peruvian Balsam Tolu Balsam Acaroid Resin Amine Amber
African and West Indian Kino Bengal Kino Labdanum Mastic Pine Resin
Saudarach Scammomum Shellac Storax Adulteration of Styrax Liquidus Crudus

Purified Storax Styrax Crudus Colatus Tacamahac Thapsia Resin Tur-
pentine Chios Turpentine Strassburg Turpentine Turpeth Turpentine. GUM
RESINS Ammoniacum Bdellium Eupborbium Galbanum Gamboge
Lactucarium Myrrh Opopanax Sagapenum Olibanum or Incense Acaroid
Resin Amber Thapsia Resin. Index.

MANUFACTURE OF PAINT. A Practical Handbook for Paint Man-
ufacturers, Merchants and Painters. By J. CRUICKSHANK SMITH,
B.Sc. 200 pp. Sixty Illustrations and One Large Diagram.
8vo, Cloth. 1901. Price $3.00 net.

CONTENTS.

Parti. Chapters I., Preparation of Raw Material. II., Storing of Raw Material.
III Testing and Valuation of Raw Material Paint Plant and Machinery.

Part II. Chapters V.. The Grinding of White Lead. VI.. Grinding of White Zinc.
VII., Grinding of other White Pigments. VIII. , Grinding of Oxide Paints. IX.

Grinding of Staining Colours. X., Grinding of Black Paints. XI., Grinding of

Chemical Colours Yellows. XII., Grinding of Chemical Colours Blues. XIII.,
Grinding Greens. XIV., Grinding Reds. XV., Grinding Lakes. XVI., Grind-
ing Colours in Water. XVII.. Grinding Colours in Turpentine.

Part III.. Chapters XVIII. The Uses of Paint. XIX., Testing and Matching
Paints. XX.. Economic Considerations. Index.

PRESS OPINIONS.
"
Will fill a place hitherto unoccupied; . . . bears all the marks of thoroughness both

on the scientific and technical side. That it will take its place as the standard book of
its subject may safely be predicted." Aberdeen Free Press.

"This is a workmanlike manual of the methods and processes of an industry known
to the world at large only by its remote results. . . . This clearly written and well-
informed handbook gives a plain exposition of these matters, and cannot but prove use-
ful to manufacturers and merchants, and to painters curious about the materials in

which they work." The Scotsman.
"Mr, Smith's book is practical throughout, and it will be found helpful to those

engaged in the industry and those who make use of paints." The Architect.
"It is an important text-book for students attending technical classes in these

subjects, concisely setting forth in a most practical manner many intricate details in
the preparation and production of paint during the operation of grinding. . . . The
work should occupy a position on the bookshelf of every individual interested in

paint." The Decorators' and Painters' Magazine.

THE CHEMISTRY OF PIGMENTS. By ERNEST J. PARRY, B.Sc.

(Lond.), F.I.C., F.C.S., and J. H. COSTS. F.I.C., F.C.S. Five Illus-

trations. 285 pp. 8vo, Cloth. 1902. Price $4.50 net.

CONTENTS.

Chapter I., INTRODUCTORY. Light White Light The Spectrum The Invisible
Spectrum Normal Spectrum Simple Nature of Pure Spectral Colour The Recom-
position of White Light Primary and Complementary Colours Coloured Bodies-
Absorption Spectra. Chapter II., THE APPLICATION OF PIGMENTS. Uses of Pigments-
Artistic. Decorative. Protective Methods of Application of Pigments Pastels and
Crayons, Water Colour. Tempera Painting, Fresco. Encaustic Painting Oil-Colnur Paint-

ing Keramic Art Enamel, Stained and Painted Glass, Mosaic. Chapter III. INOR-
GANIC PIGMENTS. White Lead Zinc White Enamel White Whitening Red Lead
Litharge Vermilion Royal Scarlet The Chromium Greens Chromates of Lead.
Zinc, Silver and Mercury Brunswick Green The Ochres Indian Red Venetian Red

Siennas and Umbers Light Red Cappagh Brown Red Oxides Mars Colours
Terre Verte Prussian Brown Cobalt Colours Cceruleum Smalt Copper Pigments

Malachite Bremen Green Scheele's Green Emerald Green Verdigris Bruns-
wick Green Non -arsenical Greens Copper Blues Ultramarine Carbon Pigments
Ivory Black Lamp Black Bietre Nanles Yellow Arsenic Sulphides Orpiment,
Realear Cadmium Yellow Vandyck Brown. Chapter IV., ORGANIC PTOMKNTB.
Prussian Blue Natural Lakes Cochineal Carmine Crimson Lac Dye Scarlet
Madder Alizarin Campeachy Quercitron Rhamnus Brazil Wood Alkanet
Santal Wood Archil Coal-tar Lakes Red Lakes Alizarin Compounds Orange and
Yellow Lakes Green and Blue Lakes Indigo Dragon's Blood Gamboge Sepia

Jndjao Yellow Puree Bitumen, Aspbalum, Mummy. Index,
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LEAD AND ITS COMPOUNDS. With Plans and Diagram*. By THO
LAMBERT, Technical and Consulting Chemist. 200 pp. Forty
Illustrations. 8vo, Cloth. 1902. Price $3.50 net.

CONTENTS.
Chapters I. History Ores of Lead. II.. Geographical Distribution of the Lead

Industry. III., Chemical and Physical Properites of Lead Alloys of Lead Coda-

pounds of Lead. IV. Dressing of Lead Ores. V., Smelting of Lead Ores. Smelting
in the Scotch or American Ore-heartb Smelting in the Shaft or Blast Furnace. VI.

Condensation of Lead Fume. VIL, Desilverisation, or the Separation of Silver from

Argentiferous Lead Cupellation. VIII., The Manufacture of Lead Pipes and
Sheets. IX., Protoxide of Lead Litharge and Massicot Red Lead or Minium.
X. Lead Poisoning. XT., Lead Substitutes. XII., Zinc and its Compounds.
XHL, Pumice Stone. XIV. Drying Oils and Siccatives. XV.. Oil of Turpentine
Resin. XVI. Classification of Mineral Pigments. XVII., Analysis of Raw and
Finished Products. Tables. Index.

NOTES ON LEAD ORES; Their Distribution and Properties. By JAB.

FAIRIE, F.G.S. 64 pp. 8vo, Cloth. 1901. Price $1.00 net.

CONTENTS.
Chapters I., Definitions Properties Occurrence. II., Galena Jobnstonite

Cerussite Ceruse (White Lead) Minium Red Lead. III., Pyromorp bite Mimetene
Hedinhane Crocoise Wulfenite. Vanadinite IV., Bleiglatte Anglesite Cale-

domte Linarite Lanarkite Leadhillite Susannite Claustbalite Cotunnite. V..

Mendipite Matlockite Cromfordite Nagyagite Altaite Melanochroite Vaugue-
linite Scheeletine. VI., Plattnerite Tilkcrorlite Raphanosmite Deckenite De-
scboezite Dufrenaysite Bleinierite Moffrasite Geocronite Kilbrechenite Scbul-
zite Boulangcrite Heteromorphite Menegbinite Jamesonite Plagionite Zink-
enite. VIL.Kobellite Bournonite Selenkupferblei Nussierite Percylite Wol-
chite Polyspbracrite Miesite. Index.

THE RISKS AND DANGERS OF VARIOUS OCCUPATIONS AND
THEIR PREVENTION. By LEONARD A. PARRY, M.D., B.S.

(Lond.). 196 pp. 8vo, Cloth. 1900. Price $3.00 net.

CONTENTS.
Chapters I., Occupations which are Accompanied by the Generation and Scatter-

ing of Abnormal Quantities of Dust. IL, Trades in which there is Danger of Metallic

Poisoning. III., Certain Chemical Trades. IV., Some Miscellaneous Occupa-
tions. V., Trades in which Various Poisonous Vapours are Inhaled. VI.. General
Hygienic Considerations. Index.

PRACTICAL X RAY WORK. By FRANK T. ADDYMAN, B.Sc. (Lond.),
F.I.C., Member of the Roentgen Society of London; Radiographer
to St. George's Hospital; Demonstrator of Physics and Chemistry,
and Teacher of Radiography in St. George's Hospital Medical School.
Twelve Plates from Photographs of X Ray Work. Fifty-two Illus-

trations. 200 pp. 8vo, Cloth. 1901. Price $4.00 net.

CONTENTS.
Part I. HISTORICAL Chapters I. Introduction. II., Work leading up to the Dis-

covery of the X Rays. III.. The Discovery.
Part 11. APPARATUS AND ITS MANAGEMENT Chapters I., Electrical Terms! IL,

Sources of Electricity 111. Induction Coils. IV. Electrostatic Machines. V.
Tubes. VI. Air Pumps. VIL Tube Holders and Stereoscopic Apparatus. VIII.
Fluorescent Screens.

Part 111. PRACTICAL X RAT WORK Chapters I., Installations. IL, Radioscopy.
III.. Radiography. IV., X Raysin Dentistry. V. t X Rays in Chemistry. VI. . A

Rays in War. Index.

LIST OP PLATES.
Frontispiece Congenital Dislocation of Hip-Joint. I., Needle In Finger. H..

Needle in Foot. III., Revolver Bullet in Calf and Leg. IV., A Method of Localisa-
tion V. Stellate Fracture of Patella showing Shadow of "Strapping." VI. Sarcoma.

VII. Six-weeks'-old Injury to Elbow showing new Growth of Bone. VIII. Old
Fracture of Tibia and Fibula badly set. IX. Heart Shadow. X., Fractured Femur
showing Grain of Splint. XL. Barreli's Method of Localisation.
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India-Rubber and Qutta Percha.

INDIA-RUBBER AND GUTTA PERCHA. Translated from the French
of T. SEELTGMANN, G. LAMY, TORVILHON and H. FALCONNET.
Eighty-six Illustrations. Three Plates. About 400 pages. 8vo,
Cloth. New edition in press.

CONTENTS.
Part I. Chapters I., Botanical Origin. II., Climatology Soil Rational Culture

and Acclimation of the Different Species of India-Rubber Plants. 111.. Methods of
Obtaining the Latex Methods of Preparing Raw or Crude India-Rubber. IV., Classi-
fication of the Commercial Species of Raw Rubber. V.. Physical and Chemical Proper-
ties of the Latex and of India-Rubber. VI. and VII., Mechanical Transformation of
Natural Caoutchouc into Washed or Normal Caoutchouc (Purification) and Normal
Rubber into Masticated Rubber Softening, Cutting, Washing, Drying Preliminary
Observations. VIII., Vulcanisation of Normal Rubber. IX., Chemical and Physical
Properties of Vulcanised Rubber General Considerations. X., Hardened Rubber or
Ebonite. XI., Considerations on Mineralisations and other Mixtures Colouration and
Dyeing Analysis ofNatural or Normal Rubber and Vulcanised Rubber. XII., Rubber
Substitutes Imitation Rubber.

Part II. GUTTA PERCHA. Chapters I., Botanical Origin. II., Climatology
Soil Rational Culture. III., Methods of Collection. IV.. Classification of the
Different Species of Commercial Gutta Percha. V., Physical and Chemical Proper-
ties. VI., Mechanical Transformation. VII. Methods of Analysing. VIII., Gutta
Percha Substitutes. Index.

DRYING BY MEANS OF AIR AND STEAM. Explanations, Formulae,
and Tables for Use in Practice. Translated from the Qerman of E.
HAUSBRAND, 72 pp. Two folding Diagrams and Thirteen Tables.

8vo, Cloth. 1901. Price $2.00 net.

CONTENTS.
Preface. British and Metric Systems Compared Centigrade and Fahr. Thermom-

eters. Chapters I., Introduction. II., Estimation of the Maximum Weight ot Satu-
rated Aqueous Vapour which can be contained in 1 kilo, of Air at Different Pressure and
Temperatures. III. .Calculation of the Necessary Weight and Volume of Air and of
the Least Expenditure of Heat, per Drying Apparatus with Heated Air. at the Atmos-
pheric Pressure: A, With the Assumption that the Air is Completely Saturated with
Vapour both before Entry and after Exit from the Apparatus. B, When the Atmos-
pheric Air is Completely Saturated before entry, but at its exit is only j ^ or \ Saturated.

C, When the Atmospheric Air is not Saturated with Moisture before Entering the

Drying Apparatus. IV., Drying Apparatus, in which, in the Drying Chamber a Pres-
sure is Artificially Created, Higher or Lower than that of the Atmosphere. V . Drying
by Means of Superheated Steam, without Air. VI., Heating Surface, Velocity of the
Air Current, Dimensions of the Drying Room, Surface of the Drying Material, Losses
of Heat. Index.

EVAPORATING, CONDENSING AND COOLING APPARATUS. Ex-

planations, Formulae and Tables for Use in Practice. By E.

HAUSBRAND, Engineer. Translated from the Second Revised Ger-
man Edition by A. C. WRIGHT, M.A. (Oxon.), B.Sc. (Lond.), formerly
Assistant Lecturer and Demonstrator in Chemistry at the Yorkshire

College, Leeds. With Twenty-one Illustrations and Seventy-six
Tables. 8vo, Cloth. 1902. Price $5.00 net.

CONTENTS.
Prefaces. List of Tables. Metric and British Systems and Thermometers com-

pared. Symbols and Contractions. Introduction. Chapters I. /^Coefficient of

Transmission of heat k/, and the Mean Temperature Difference. 0/m. II., Parallel
and Opposite Currents. III., Apparatus for Heating with Direct Fire. IV.. The
Injection of Saturated Steam. V., Superheated Steam. VI. Evaporation by
Means of Hot Liquids. VII., The Transference of Heat in General, and Trans-
ference by means of Saturated Steam in Particular. VIII., The Transference of

Heat from Saturated Steam in Pipes (Coils) and Double Bottoms IX . Evapora-
tion in a Vacuum. X., The Multiple-effect Evaporator. XL, Multiple-effect Evap-
orators from which Extra Steam is Taken. XII. The Weight of Water which must be
Evaporated from 100 Kilos, of Ljquor in order to raise its Original Percentage of Dry
Materials from 1-25 per cent, up to 20-70 per cent. XIII., Tbe'Relative Proportion
of the Heating Surfaces in the Elements of the Multiple Evaporator and their Actual
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Dimensions. XIV., The Pressure Exerted by Currents of Steam and Gas upon Float-
ing Drops of Water. XV., The Motion of Floating Drops of Water upon which
Press Currents of Steam. XVI., The Splashing of Evaporating Liquids. XVII.,
The Diameter of Pipes for Steam, Alcohol, Vapour and Air. XVIII., The Diameter
of Water Pipes. XIX., The Loss of Heat from Apparatus and Pipes to the Surround-
ing Air, and Means for Preventing the Loss. XX., Condensers. XXI., Heating
Liquids by Means of Steam. XXII., The Cooling of Liquids. XXIII., The Volumes
to be Exhausted from Condensers by the Air-Pumps. XXIV.,A few Remarks on
Air-pumps and the Vacua they Produce. XXV., The Volumetric Efficiency of Air-

pumps. XXVI., The Volumes of Air which must be Exhausted from a Vessel in order
to Reduce its Original Pressure to a Certain Lower Pressure. Index.

Leather Trades.

THE LEATHER WORKER'S MANUAL. Being a Compendium of

Practical Recipes and Working Formulae for Curriers, Bootmakers,
Leather Dressers, Blacking Manufacturers, Saddlers, Fancy Leather

Workers, and all Persons engaged in the Manipulation of Leather.

By H. C. STANDAGE. 165 pp. 8vo, Cloth. 1900. Price $3.50 net.

CONTENTS.
Chapters I., Blackings, Polishes, Glosses, Dressings, Renovators, etc., for Boot and

Shoe Leather. II., Harness Blackings, Dressings, Greases, Compositions, Soaps and
Boot-top Powders and Liquids, etc., etc. III., Leather Grinders' Sundries. IV.,
Curriers' Seasonings, Blacking Compounds, Dressings, Finishes, Glosses, etc. V., Dyes
and Stains for Leather. VI., Miscellaneous Information. VII., Chrome Tannage.
Index.

PRESS OPINIONS.
"The book being absolutely unique." Birmingham Gazette.
"This is a valuable collection of practical receipts and working formulae for the

use of those engaged in the manipulation of leather." Liverpool Mercury .

PRACTICAL TREATISE ON THE LEATHER INDUSTRY. By A. M.
VILLON. A Translation of Villon's "Traite" Pratique de la Fabrica-
tion des cuirs et du Travail des Peaux." By FRANK T. ADDYMAN,
B.Sc. (Lond.), F.I.C., F.C.S.; and Corrected by an Eminent Member
of the Trade. 500 pp. 123 Illustrations. 8vo, Cloth. 1901.
Price $10.00 net.

CONTENTS.
Preface Translator's Preface List of Illustrations.
Part I., MATERIALS USED IN TANNING Chapter I., Skins: I., Skin and its Struct-

ure; II., Skins used in Tanning; III., Various Skins and their Uses Chapter II.,
Tannin and Tanning Substances: I., Tannin; II., Barks (Oak); III., Barks other than
Oak; IV., Tanning Woods; V., Tannin-bearng Leaves; VI., Excrescences; VII.,
Tan-bearing Fruits; VIII., Tan-bearing Roots and Bulbs; IX., Tanning Juices; X.,
Tanning Substances used in Various Countries; XL, Tannin Extracts; XII., Estima-
tion of Tannin and Tannin Principles.

Part II., TANNING Chapter I., The Installatio n of a Tannary: I., Tan Furnaces;
II., Chimneys, Boilers, etc.; III., Steam Engines Chapter II., Grinding and Trituration
of Tanning Substances: I., Cutting up Bark; II., Grinding Bark; III., The Grinding of
Tan Woods; IV., Powdering Fruit, Galls and Grains; V., Notes on the Grinding of Bark-
Chapter III., Manufacture of Sole Leather: I., Soaking; II., Sweating and Unhairing;
III., Plumping and Colouring; IV., Handling; V.. Tanning; VI. Tanning Elephants'
Hides; VII., Drying; VIII., Striking or Pinning Chapter IV., Manufacture of Dressing
Leather: I., Soaking; II., Depilation; III.. New Processes for the Depilation of Skins;
IV., Tanning; V., Cow Hides; VI., Horse Hides; VII., Goat Skins; Manufacture of Split
Hides Chapter V.. On Various Methods of Tanning: I., Mechanical Methods; II..

Physical Methods; III., Chemical Methods; IV., Tanning with Extracts Chapter VI.,
Quantity and Quality: I., Quantity; II., Net Cost; III., Quality of Leather Chapter
VII., Various Manipulations of Tanned Leather: I., Second Tanning; II., Grease Stains;
III., Bleaching Leather; IV., Waterproofing Leather; V., Weighing Tanned leather;
VI.. Preservation of Leather Chapter VIII., Tanning Various Skins.

Part III., CARRYING Chanter I., Waxed Calf: I., Preparation; II., Shaving: III.,

Stretching or Slinking: IV., Oiline the Grain; V.. Oiling the Flesh Side; VI., Whitening
and Graining: VII.. Waxing: VIII.. Finishing; IX., Dry Finishing; X., Finishing in

Colour; XL, Cost Chapter IT.. White Calf. I., Finishing in White Chapter III., Cow
Hide for T T

pper Leathers: I., Black Cow Hide : II.. White Cow Hide; Til. Coloured Cow
Hide. Chapter TV., Smooth Cow Hide Chanter V., Black Leather Chapter VI.,
Miscellaneous Hides. I.. Horse; IT., Goat: ITT.. Waxed Goat Skin: IV., Matt Goat Skin-
Chapter VII., Russia Leather: I.. Russia Leather; II., Artificial Prussia Leather.
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Part IV., ENAMELLED, HUNGARY AND CHAMOT LEATHER, MOROCCO, PARCHMENT,
FURS AND ARTIFICIAL LEATHER Chapter I., Enamelled Leather: I., Varnish Manu-
facture ; II., Application of the Enamel; III., Enamelling in Colour Chapter II. , Hun-
gary Leather: I., Preliminary; II., Wet Work or Preparation; III., Aluming; IV., Dres-
mg or Loft Work; V., Tallowing; VI., Hungary Leather from Various Hides Chapter
III., Tawing: I., Preparatory Operations; II., Dressing; III., Dyeing Tawed Skins; IV.,
Rugs Chapter IV., Chamoy Leather Chapter V., Morocco: I., Preliminary Opera-
tions; II., Morocco Tanning; III., Mordants Used in Morocco Manufacture; IV., Natural
Colours used in Morocco Dyeing; V., Artificial Colours; VI., Different Methods of Dye-
ing- VII. .Dyeing with Natural Colours; VIII., Dyeing with Aniline Colours; IX., Dyeing
with Metallic Salts; X., Leather Printing; XL, Finishing Morocco; XII., Shagreen;
XIII., Bronzed Leather Chapter VI., Gilding and Silvering: I., Gilding; II., Silver-

ing; III., Nickel and Cobalt Chapter VII., Parchment Chapter VIII., Furs and
Furriery: I.. Preliminary Remarks; II., Indigenous Furs; III., Foreign Furs from Hot
Countries; IV., Foreign Furs from Cold Countries; V., Furs from Birds' Skins; VI.,
Preparation of Furs; VII., Dressing; VIII., Colouring; IX., Preparation of Birds'

Skins; X., Preservation of Furs Chapter IX., Artificial Leather: I., Leather made from
Scraps; II., Compressed Leather ; III., American Cloth; IV., Papier Mache;V., Lin-
oleum; VI., Artificial Leather.

Part V., LEATHER TESTING AND THE THEORY OF TANNING Chapter I., Testing and
Analysis of Leather- I., Physical Testing of Tanned Leather; II., Chemical Analysis
Chapter II., The Theory of Tanning and the other Operations of the Leather and Skin
Industry: I., Theory of Soaking; II., Theory of Unhairing; III., Theory of Swelling; IV.,
Tkeory of Handling; V., Theory of Tanning; VI., Theory of the Action of Tannin on the
Skin; VII., Theory of Hungary Leather Making; VIII., Theory of Tawing; IX., Theory
of Chamoy Leather Making; X., Theory of Mineral Tanning.

Part VI., USES OF LEATHER Chapter I., Machine Belts: I., Manufacture of Belt-

ing; II., Leather Chain Belts; III, .Various Belts; IV., Use of Belts Chapter II., Boot
and Shoemaking: I., Boots and Shoes; II., Laces Chapter III., Saddlery: I., Com-
position of a Saddle; II., Construction of a Saddle Chapter IV., Harness: I., The Pack
Saddle; II., Harness Chapter V., Military Equipment Chapter VI., Glove Making
Chapter VII., Carriage Building Chapter VIII., Mechanical Uses.

Appendix, THE WORLD'S COMMERCE IN LEATHER I., Europe; II., America; III.,
Asia; IV., Africa; Australasia Index.

PRESS OPINIONS.
"The book is well and lucidly written." Shoe Manufacturers' Monthly Journal.
"This book cannot fail to be of great value to all engaged in the leather

trades. . . . Midland Free Press.
"Gives much useful and interesting information concerning the various processes by

which the skins of animals are converted into leather." Leeds Mercury.
"It can thus be confidently recommended to all who are more or less practically in-

terested in the technology of a very important subject." Leicester Post.

"This, is, in every respect, an altogether admirable, practical, clear and lucid treatise
on the various and numerous branches of the great leather industry, of which it deals
in an exhaustive, highly intelligent, workmanlike and scientific manner. . ." Shoe
and Leather Trader.

"It certainly should be worth the while of English tanners to see what lessons they
can learn from French practice, and French practice, we should imagine, could hardly
have a better exponent than the author of this large volume." Western Daily Press
and Bristol Times.

"
. . .As a work of reference the volume will be extremely useful in the trade, and

where leisure affords sufficient opportunity a careful perusal and study of it would afford

ample reward." Kettering Guardian.

Books on Pottery, Bricks, Tiles, Glass, Etc.

THE MANUAL OF PRACTICAL POTTING. Revised and Enlarged,
Third Edition. 200 pp. 8vo, Cloth. 1901. Price $7.50 net.

CONTENTS.
INTROBUCTION. The Rise and Progress of the Potter's Art. Chapters I., BODIES.

China and Porcelain Bodies, Parian Bodies, Semi-porcelain and Vitreous Bodies, Mortar
Bodies, Earthenwares, Granite and C.C. Bodies, Miscellaneous Bodies, Sagger and Cru-
cible Clays, Coloured Bodies, Jasper Bodies, Coloured Bodies for Mosaic Painting. En-
caustic Tile Bodies, Body Stains, Coloured Dips. II. .GLAZES. China Glazes, Ironstone
Glazes, Earthenware Glazes, Glazes without Lead, Miscellaneous Glazes, Coloured
Glazes, Majolica Colours. ill., GOLD AND GOLD COLOURS. Gold, Purple of Cassius,
Marone and Ruby, Enamel Coloured Bases, Enamel Colour Fluxes, Enamel Colours
Mixed Enamel Colours, Antique and Vellum Enamel Colours, Underglaze Colours
Underglaze Colour Fluxes, Mixed Underglaze Colours, Flow Powders, Oils and Varnishes
IV., MEANS AND METHODS. Reclamation of Waste Gold, The Use of Cobalt, Notes on
Enamel Colours, Liquid or Bright Gold. V., CLASSIFICATION AND ANALYSIS. Classifi-

cation of Clay Ware, Lord Playfair's Analysis of Clays, The Markets of the World, Time
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and Scale of Firing, Weights of Potter's Material, Decorated Goods Count. VI., Com-
parative Loss of Weight of Clays. VII.. Ground Felspar Calculations. VIII., The
Conversion of Slop Body Recipes into Dry Weight. IX., The Cost of Prepared Earth-
enware Clay. X., FORMS AND TABLES. Articles of Apprenticeship, Manufacturer's
Guide to Stocktaking, Table of Relative Values of Potter's Materials, Hourly Wages
Table, Workman's Settling Table, Comparative Guide for Earthenware and China
Manufacturers in the Use of Slop Flint and Slop Stone, Foreign Terms applied to Earth-
enware and China Goods, Table for the Conversion of Metrical Weights and Measures
on the Continent of South America. INDEX.

CERAMIC TECHNOLOGY: Being some Aspects of Technical Science
as Applied to Potteiy Manufacture. Edited by CHARLES F. BINNS.
100 pp. 8vo, Cloth. 1897. Price $5.00 net.

CONTENTS.
Preface. Introduction. Chapters I., The Chemistry of Pottery. II., Analysis and

Synthesis. 11 1., Claysand theirComponents. IV., The Biscuit Oven. V., Pyrometry.
VI., Glazes and their Composition. VII., Colours and Colour-making. Index.

RECIPES FOR FLINT GLASS MAKING. By a British Glass Master
and Mixer. Sixty Recipes. Being Leaves from the Mixing Book
of several experts in the Flint Glass Trade, containing up-to-date
recipes and valuable information as to Crystal, Demi-crystal and
Coloured Glass in its many varieties. It contains the recipes for

cheap metal suited to pressing, blowing, etc., as well as the most costly

crystal and ruby. British manufacturers have kept up the quality
of this glass from the arrivals of the Venetians to Hungry Hill, Stour-

bridge, up to the present time. The book also contains remarks as
to the result of the metal as it left the pots by the respective metal

mixers, taken from their own memoranda upon the originals. 8vo,
Cloth. 1900. Price $4.50 net.

CONTENTS.
Ruby Ruby from Copper Flint for using with the Ruby for Coating A German

Metal -Cornelian, or Alabaster Sapphire Blue Crysophis Opal Turquoise Blue
Gold Colour Dark Green Green (common) Green for Malachite Blue for Mala-

chite Black for Malachite Black Common Canary Batch Canary White Opaque
Glass Sealing-wax Red Flint Flint Glass (Crystal and Demi) Achromatic Glass

Paste Glass White Enamel Fire Stone Dead White (for moons) White Agate
Canary Canary Enamel Index.

COLOURING AND DECORATION OF CERAMIC WARE. By ALEX.
BRONGNIART. With Notes and Additions by ALPHONSE SALVETAT.
Translated from the French. 200 pp. 8vo. Cloth, 1898. Price

$2.50 net.

CONTENTS.
The Pastes, Bodies, or Ceramic Articles Capable of being Decorated by Verifiable

Colours
:
The Chemical Preparation of Verifiable Colours Composition and Prepara-

tion of Vitrifiable Colours The Oxides Preparation of Oxides Preparation of Chro-
mates Preparation of other Colours Composition and Preparation of Fluxes Muffle
Colours Recipes for Colours Use of Metals Lustres Preparation and Application
of Colours Composition of Coloured Pastes Underglaze Colours Colours in the
Glaze Overglaze Colours Painting in Verifiable Colours Gilding Burnishing
Printing Enlarging and Reducing Gelatine Prints Muffle Kilns for Verifiable Colours

Influence of the Material on the Colour Changes Resulting from the Actions of the
Fire Alterations Resulting from the Colours Alterations in Firing.

HOW TO ANALYSE CLAY. Practical Methods for Practical Men.
By HOLDEN M. ASHBY, Professor of Organic Chemistry, Harvey
Medical College, U.S.A. Twenty Illustrations. 8vo, Cloth. 1898.
Price $1.00 net.

CONTENTS.
List of Apparatus List of Atomic Weights Use of Balance, and Burette, Sand

Bath, and Water Bath Dessicator Drying Oven Filtering Fusion Determina-
tion of Water. Organic Matter, Iron. Calcium. Alkalies, Limestone, Silica, Alumina
Magnesium, etc. Mechanical Analysis Rational Analysis Standard Solutions
Volumetric Analysis Standards for Clay Analysis Sampling.
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ARCHITECTURAL POTTERY. Bricks, Tiles, Pipes, Enamelled Terra-
cottas, Ordinary and Incrusted Quarries, Stoneware Mosaics, Faiences
and Architectural Stoneware. By LEON LEFEVRE. With Five
Plates. 950 Illustrations in the *Text, and numerous estimates.
Translated from the French by K. H. BIRD, M.A., and W. MOORE
BINNS. 500 pp. 8vo, Cloth. 1900. Price $7.50 net.

CONTENTS.
Part I. PLAIN UNDECORATED POTTERY. Chapter I., Clays: I, Classification

General Geological Remarks. Classification, Origin, Locality; 2, General Properties
and Composition: Physical Properties, Contraction, Analysis, Influence of Various
Substances on the Properties of Clays; 3, Working of Clay Pits I. Open Pits: Ex-
traction, Transport, Cost II. Underground Pits Mining Laws. Chapter II., Pre-

paration of the Clay: Weathering, Mixing, Cleaning, Crushing and Pulverising Crush-
ing Cylinders and Mills, Pounding Machines Damping: Damping Machines Soaking,
Shortening, Pugging: Horse and Steam Pug-Mills, Rolling Cylinders Particulars of

the Above Machines. Chapter III., Bricks: 1, Manufacture (1) Hand and Machine

General Remarks on tne Choice of Machines Types of Installations Estimates
Plenishing, Hand and Staum Presess, Particulars (2) Drying, by Exposure to Air,
Without Shelter, and Unier Sheds Drying-rooms in Tiers, Closed Drying-rooms, in

Tunnels, in Galleries Detailed Estimates of the Various Drying-rooms, Comparison
of Prices Transport from the Machines to the Drying-rooms, Barrows, Trucks, Plain
or with Shelves, Lifts (3) Firing I. In Clamps II. In Intermittent Kilns. A, Open
a, using Wood; 6, Coal 6 , in Clamps; b", Flame B, Closed: c, Direct Flame; c', Rect-
angular; c7

', Round; d Reverberatory III. Continuous Kilns: C, with Solid Fuel:
Round Kiln, Rectangaiar Kiln, Chimneys (Plans and Estimates) D, With Gas Fuel
Fillard Kiln (Plans and Estimates), Schneider Kiln (Plans and Estimates), Water-gas
Kiln Heat Production of the Kilns; 2, Dimensions, Shapes, Colours, Decoration, and
Quality of Bricks Hollow Bricks, Dimensions ond Prices of Bricks, Various Shapes,
Qualities Various Hollow Bricks, Dimensions, Resistance, Qualities; 3, Applications

History Asia, Africa, America, Europe: Greek, Roman, Byzantine, Turkish, Roman-
esque, Gothic, Renaissance, Architecture Architecture of the Nineteenth Century
in Germany, England, Belgium, Spain, Holland, France, America Use of Bricks
Walls, Arches, Pavements, Flues, Cornices Facing with Coloured Bricks Balustrades.

Chapter IV., Tiles: 1, History; 2, Manufacture (1) Moulding, by Hand, by Machin-
ery: Preparation of the Clay, Soft Paste, Firm Paste, Hard Paste Preparation of the
Slabs, Transformation into Flat Tiles, into Jointed Tiles Screw, Cam and Revolver
Presses Particulars of Tile-presses (2) Drying Planchettes, Shelves, Drying-barrows
and Trucks (3) Firing Divided Kilns Installation of Mechanical Tileworks Esti-

mates; 3, Shapes, Dimensions and Uses of the Principal Types of Tile Ancient
Tiles: Flat, RounH, Roman, Flemish Modern Tiles With Vertical Interrupted Join:
Gilardoni's, Martin's; Hooked, Boulet's Villa; with Vertical Continuous Join: Muller's,
Alsace, Pantile Foreign Tiles Special Tiles Ridge Tiles, Coping Tiles, Border Tiles,
Frontons, Gutters, Antefixes, Membron, Angular Roofing Accessories: Chimney-pots,
Mitrons, Lanterns, Chimneys Qualities of Tiles Black Tiles Stoneware Tiles
Particulars of Tiles. Chapter V., Pipes: I._Cqnduit Pipes Manufacture-^Moulding:

HandHorizontal Machines, Vertical Machines, Worked by Hand and Steam Particulars
of these Machines Drying Firing II. Chimney Flues Ventiducts and "Boisseaux,"
"Waggons" Particulars of these Products. Chapter VI., Quarries: 1, Plain Quarries

f *~L i* _ _ /- n ^f /^u i *~n ir i-i /^__J.A? *? T-I_I i _ -r%
of Ordinary Clay; 2, of Cleaned Clay Machines, Cutting, Mixing, Polishing Drying
and Firing Applications Particulars of Quarries. Chapter VII., Terra-cotta: His-
tory Manufacture Application: Balustrades, Columns, Pilasters, Capitals, Friezes'.

Frontons, Medallions, Panels, Rose-Windows, Ceilings Appendix: Official Methods
of testing Terra-cottas.

Part II. MADE-TTP OR DECORATED POTTERY. Chapter I., General Remarks on
the Decoration of Pottery: Dips Glazes: Composition, Colouring, Preparation, Har-
mony with Pastes Special Processes of Decoration Enamels, Opaque, Transparent,
Colours, Under-glaze, Over-glaze Other Processes: Crackling, Mottled, Flashing,
Metallic, Iridescence, Lustres. Chapter II., Glazed and Enameled Bricks History:
Glazing Enamelling Applications: Ordinary Enamelled Bricks, Glazed Stoneware,
Enamelled Stoneware Enamelled Tiles. Chapter III., Decorated Quarries: I. Paving
Quarries 1, Decorated with Dips 2, Stoneware: A, Fired to Stoneware; a, of Slag
Base Applications; b, of Melting Clay Applications B, Plain or Incrusted Stone-
ware; a, of Special Clay (Stoke-on-Trent) Manufacture Application 6, of Felspar
Base Colouring, Manufacture, Moulding, Drying, Firing Applications. II. Facing
Quarries 1, in Faience A, of Limestone Paste B, of Silicious Paste C, of Felspar
Paste Manufacture, Firing 2, of Glazed Stoneware 3, of Porcelain Applications
of Facing Quarries. III., Stove Quarries Preparation of the Pastes, Moulding, Firing,
Enamelling, Decoration Applications Faiences for Fireplaces. Chapter IV., Archi-
tectural Decorated Pottery: 1, Faiences; 2, Stoneware; 3, Porcelain. Chapter
V., Sanitary Pottery: Stoneware Pipes: Manufacture Firing Applications Sinks
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Applications Urinals, Seats and Pans Applications Drinking-fountains, Wash
stands. Index.

A TREATISE ON THE CERAMIC INDUSTRIES. A Complete Manual
for Pottery, Tile and Brick Works. By EMILE BOURRY, Ing^nieur
des Arts et Manufactures. Translated from the French by WILTON
P. Rix, Examiner in Pottery and Porcelain to the City and Guilds of

London Technical Institute, lottery Instructor to the Hartley School
Board. Over 700 pp. 8vo, Cloth. 1901. Price $8.50 net.

CONTENTS.
Part I., GENERAL POTTERY METHODS. Chapters I., Definition and History. Defi-

nitions and Classification of Ceramic Products Historic Summary of the Ceramic Art.

II.. Raw Materials of Bodies. Clays- Pure Clay and Natural Clays^-Various Raw
Materials: Anak>gous to Clay Agglomerative and Agglutinative Opening Fusible

Refractory Trials of Raw Materials. III., Plastic Bodies. Properties and Compo-
sition Preparation of Raw Materials: Disaggregation Purification Preparation
of Bodies: By Plastic Method By Dry Method By Liquid Method. IV., Formation.
Processes of Formation: Throwing Expression Moulding by Hand, on the Jolley,
by Compression, by Slip Casting Slapping Slipping. V., Drying. Drying of Bodies

Processes of Drying : By Evaporation By Aeration By Heating By Ventilation

By Absorption. VI., Glazes. Composition and Properties Raw Materials Manu-
facture and Application. VII., Firing. Properties of the Bodies and Glazes during
Firing Description of the Kilns Working of the Kilns. VIII., Decoration. Colour-
ing Materials Processes of Decoration.

Part II., SPECIAL POTTERY METHODS. Chapters IX., Terra Cottas. Classification.
Plain Ordinary, Hollow, Ornamental, Vitrified, and Light Bricks Ordinary and Black
Tiles Paving Tiles Pipes Architectural Terra Cottas Vases, Statues and Decora-
tive Objects Common Pottery Pottery for Water and Filters Tobacco Pipes
Lustre Ware Properties and Tests for Terra Cottas. X., Fireclay Goods. Classifi-

cation: Argillaceous, Aluminous, Carboniferous, Silicious and Basic Fireclay Goods
Fireclay Mortar (Pug) Tests for Fireclay Goods. XL, Faiences. Varnished Faiences

Enamelled Faiences Silicious Faiences Pipeclay Faiences Pebble Work Felds-

pathic Faiences Composition, Processes of Manufacture and General Arrangements
of Faience Potteries. XII., Stoneware. Stoneware Properly So-called: Paving Tiles

Pipes Sanitary Ware Stoneware for Food Purposes and Chemical Productions
Architectural Stoneware Vases, Statues and other Decorative Objects Fine Stone-
ware. XIII. , Porcelain. Hard Porcelain for Table Ware and Decoration for the
Fire, for Electrical Conduits, for Mechanical Purposes; Architectural Porcelain, and
Dull or Biscuit Porcelain Soft Phosphated or English Porcelain Soft Vitreous Porce-
lain, French and New Sevres Argillaceous Soft or Seger's Porcelain Dull Soft or
Parian Porcelain Dull Feldspathic Soft Porcelain. INDEX.

THE ART OF RIVETING GLASS, CHINA AND EARTHENWARE.
By J. HOWARTH. Second Edition. 8vo, Cloth. 1900. Price 50 cts.

net.
CONTENTS.

Tools and Materials Required Wire Used for Rivets-^Soldering Solution Prepara-
tion for Drilling Commencement of Drilling Cementing Preliminaries to Riveting

Rivets to Make To Fix the Rivets Through-and-Through Rivets Soldering
Tinning a Soldering Iron Perforated Plates, Handles, etc. Handles of Ewers, etc.

Vases and Comports Marble and Alabaster Ware Decorating How to Loosen
Fast Decanter Stoppers China Cements.

NOTES ON POTTERY CLAYS
;
Their Distribution, Properties, Uses and

Analyses of Ball Clays, China Clays and China Stone. By JAS.

FAIRIE, F.G.S. 132 pp. Crown 8vo, Cloth. 1901. Price $1.50 net.

CONTENTS.
Definitions Occurrence Brick Clays Fire Clays Analyses of Fire Clays. BALL

CLAYS Properties Analyses Occurrence Pipe Clay Black Clay Brown Clay
Blue Clay Dorsetshire and Devonshire Clays. CHINA CLAY or Kaolin Occurrence
Chinese Kaolin Cornish Clays Hensbarrow Granite Properties, Analyses and

Composition of China Clays Method of Obtaining China Clay Experiments with
Chinese Kaolin Analyses of Chinese and Japanese Clays and Bodies Irish Clays.
CHINESE STONE Composition Occurrence Analyses. Index.

PAINTING ON GLASS AND PORCELAIN AND ENAMEL PAINTING.
A Complete Introduction to the Preparation of all the Colours and
Fluxes used for Painting on Porcelain, Enamel, Faience and Stone-

ware, the Coloured Pastes and Coloured Glasses, together with a
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Minute Description of the Firing of Colours and Enamels. On the
Basis of Personal Practical Experience of the Condition of the Art

up to Date. By FELIX HERMANN, Technical Chemist. With
Eighteen Illustrations. Translated from the German second and
enlarged Edition. 300 pp. 8vo, Cloth. 1897. Price $3.50 net.

CONTENTS.
History of Glass Painting. Chapters I., The Articles to be Painted Glass Porce-

lain, Enamel, Stoneware, Fai'ence. II., Pigments. 1, Metallic Pigments: Antimony
Oxide, Naples Yellow, Barium Chromate, Lead Chromate, Silver Chloride, Chromic
Oxide. III., Fluxes: Fluxes, Felspar, Quartz, Purifying Quartz. Sedimentation,
Quenching, Borax, Boracic Acid, Potassium and Sodium Carbonates, Rocaille Flux. IV.,
Preparation of the Colours for Glass Painting. V., The Colour Pastes. VI., The Col-
oured Glasses. VII., C9mposition of the Porcelain Colours. VIII., The Enamel
Colours: Enamels for Artistic Work. IX., Metallic Ornamentation: Porcelain Gilding
Glass Gilding. X., Firing the Colours: 1, Remarks on Firing: Firing Colours on Glass^
Firing Colours on Porcelain; 2, The Muffle. XI., Accidents occasionally Supervening
during the Process of Firing. XII., Remarks on the Different Methods of Painting
on Glass, Porcelain, etc. Appendix: Cleaning Old Glass Paintings.

PRESS OPINIONS.
"Will be found of much interest to the amateur." Art Amateur, New York.
"... The whole cannot fail to be both of service and interest to glass workers and

to potters generally, especially those employed upon high-class work." Staffordshire
Sentinel.

"For manufacturers and students it will be a valuable work, and the recipes which
appear on almost every page form a very valuable feature." Builders' Journal.

". . .Very careful instructions are given for the chemical and mechanical prepara-
tion of the colours used in glass-staining and porcelain-painting; indeed, to the china-

painter such a book as this should be of permanent value." Daily Chronicle.

A TREATISE ON THE ART OF GLASS PAINTING. Prefaced with
a Review of Ancient Glass. By ERNEST R. SUFFLING. With One
Coloured Plate and Thirty-seven Illustrations. 140 pp. 8vo, Cloth.

1902. Price $3.50 net.
CONTENTS.

Chapters I., A Short History of Stained Glass. II., Designing Scale Drawings. III.,

Cartoons and the Cut Line. IV., Various Kinds of Glass Cutting for Windows. V.
The Colours and Brushes used in Glass Painting. VI., Painting on Glass, Dispersed
Patterns. VII., Diapered Patterns Aciding Firing. VIII. , Fret Lead Glazing.
Index.

A Reissue of

THE HISTORY OF THE STAFFORDSHIRE POTTERIES; AND THE
RISE AND PROGRESS OF THE MANUFACTURE OF POTTERY
AND PORCELAIN. With References to Genuine Specimens, and
Notices of Eminent Potters. By SIMEON SHAW. (Originally Published
in 1829.) 265 pp. 8vo, Cloth. 1900. Price $3.00 net.

CONTENTS.
INTRODUCTORY CHAPTER showing the position of the Pottery Trade at the present

time (1899). Chapters I., PRELIMINARY REMARKS. II., THE POTTERIES, comprising
Tunstall, Brownhills, Greenfield and New Field, Golden Hill, Latebrook, Green Lane
Burslem, Longport and Dale Hall, Hot Lane and Cobridge.Hanley and Shelton. Etruria,
Stoke, Penkhull, Fenton, Lane Delph, Foley, Lane End. III., ON THE ORIGIN OF
THE ART, and its practice among the early Nations. IV., MANUFACTURE OF POTTERY.
prior to 1700. V., THE INTRODUCTION OF RED PORCELAIN by Messrs. Elers, of

Bradwell, 1690. VI., PROGRESS OF THE MANUFACTURE from 1700 to Mr. Wedge-
wood's commencement in 1760. VII., INTRODUCTION OF FLUID GLAZE. Extension
of the Manufacture of Cream Colour. Mr. Wedgewood's Queen's Ware. Jasper, and
Appointment of Potter to Her Majesty. Black Printing VIII., INTRODUCTION
OF PORCELAIN. Mr. W. Littler's Porcelain. Mr. Cookworthy's Discovery of Kaolin
and Petunse, and Patent. Sold to Mr. Champion resold to the New Hall Com. Ex-
tension of Term. IX., BLUE PRINTED POTTERY. Mr. Turner, Mr. Spode (1), Mr
Baddeley, Mr. Spode (2), Messrs. Turner, Mr. Wood, Mr. Wilson, Mr. Minton. Great
Change in Patterns of Blue Printed. X., INTRODUCTION OF LUSTRE POTTERY. Im-
provements in Pottery and Porcelain subsequent to 1800.

PRESS OPINIONS.
"There is much curious and useful information in the work, and the publishers have

rendered the public a service in reissuing it." Burton Mail.
"Copies of the original work are now of considerable value, and the facsimile reprint
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now issued cannot but prove of considerable interest to all interested in the great in-

dustry.'' Derby Mercury.

A Reissue of

THE CHEMISTRY OF THE SEVERAL NATURAL AND ARTIFICIAL
HETEROGENEOUS COMPOUNDS USED IN MANUFACTURING
PORCELAIN, GLASS AND POTTERY. By SIMEON SHAW. (Origi-

nally published in 1837.) 750 pp. 8vo, Cloth. 1900. Price $5.00
net.

CONTENTS.
PART I., ANALYSIS AND MATERIALS Chapters I.,- INTRODUCTION: labora-

tory and Apparatus; ELEMENTS: Combinative Potencies, Manipulative Processes for

Analysis and Reagents, Pulverisation, Blow-pipe Analysis, Humid Analysis, Prepara-
tory Manipulations, General Analytic Processes, Compounds Soluble in Water, Com-
oounds Soluble only in Acids, Compounds (Mixed) Soluble in Water, C9mpounds(Mixed)
Soluble in Acids, Compounds (Mixed) Insoluble, Particular Analytic Processes. II.,
TEMPERATURE: Coal, Steam Heat for Printers' Stoves. III., ACIDS AND ALKALIES:
Boracic Acid, Muriatic Acid, Nitric Acid, Sulphuric Acid, Potash, Soda, Lithia, Calcu-
lation of Chemical Separations. IV., THE EARTHS: Alumine, Clays, Silica, Flint, Lime,
Plaster of Paris, Magnesia, Barytes, Felspar, Grauen (or China Stone), China Clay,
Chert. V., METALS: Reciprocal Combinative Potencies of the Metals, Antimony,
Arsenic, Chromium, Green Oxide, Cobalt, Chromic Acid, Humid Separation of Nickel
from Cobalte, Arsenite of Cobalt, Copper, Gold, Iron, Lead, Manganese, Platinum, Silver,
Tin, Zinc.

PART II., SYNTHESISAND COMPOUNDS.^Chapters I., Sketch of the Origin and
Progress of the Art. II., SCIENCE OF MIXING: Scientific Principles of the Manufacture,
Combinative Potencies of the Earths. III., BODIES: Porcelain Hard, Porcelain
Fritted Bodies, Porcelain Raw Bodies, Porcelain Soft, Fritted Bodies, Raw Bodies,
Stone Bodies, Ironstone, Dry Bodies, Chemical Utensils, Fritted Jasper, Fritted Pearl,
Fritted Drab, Raw Chemical Utensils, Raw Stone, Raw Jasper, Raw Pearl, Raw Mortar,
Raw Drab, Raw Brown, Raw Fawn, Raw Cane, Raw Red Porous Raw Egyptian,
Earthenware, Queen's Ware, Cream Colour, Blue and Fancy Printed, Dipped andMocha,
Chalky, Rings, Stilts, etc. IV., GLAZES: Porcelain Hard Fritted, Porcelain Soft
Fritted, Porcelain Soft Raw, Cream Colour Porcelain, Blue Printed Porcelain, Fritted
Glazes, Analysis of Fritt, Analysis of Glaze, Coloured Glazes, Dips, Smears and Washes;
GLASSES: Flint Glass, Coloured Glasses, Artificial Garnet, Artificial Emerald, Artificial

Amethyst, Artificial Sapphire, Artificial Opal, Plate Glass, Crown Glass, Broad Glass,
Bottle Glass, Phosphoric Glass, British Steel Glass, Glass-Staining and Painting, En-
graving on Glass, Dr. Faraday's Experiments. V., COLOURS Colour Making, Fluxes
or Solvents, Components of the Colours; REDS, ETC., FROM GOLD, Carmine or Rose
Colour, Purple, Reds, etc., from Iron, Blues, Yellows, Greens, Blacks, White, Silver
for Burnishing, Gold for Burnishing, Printer's Oil, Lustres.
PART III., TABLES OF THE CHARACTERISTICS OFCHEMICAL SUBSTAN-

CES.
PRESS OPINIONS.

"
. . .There is an excellent historical sketch of the origin and progress of the art of

pottery which shows the intimate knowledge of classical as well as (the then) modern
scientific literature possessed by the late Dr, Shaw." Glasgow Herald.

"The historical sketch of the origin and progress of pottery is very interesting and
instructive. The science of mixing is a problem of great importance, and the query
how the natural products, alumina and silica can be compounded to form the best
wares may be solved by the aid of chemistry instead of by guesses as was formerly the
case. This portion of the book may be most suggestive to the manufacturer, as also
the chapters devoted to the subject of glazes, glasses and colours." Birmingham Post.

"Messrs. Scott , Greenwood & Co., are doing their best to place before the pottery
trades some really good books, and their spirited enterprise is worthy of encourage
ment, for the utility of technical literature bearing upon the practical side of potting
goes without saying. . . . They are to be congratulated on their enterprise in re-

publishing it." Staffordshire Sentinel

Paper Making.
THE DYEING OF PAPER PULP; A Practical Treatise for the use o

Papermakers, Paperstainers, Students and others. By JULIUS ER
FURT, Manager of a Paper Mill. Translated into English and Edited
with Additions by JULIUS HTRNFR, F.C.S., Lecturer on Papermaking
at the Manchester Municipal Technical School. With Illustrations
and 1 57 patterns of paper dyed -in the pulp Limited edition. 180 pp.
8vo, Cloth. 1901. Price $7.50 net.
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CONTENTS.
I., BEHAVIOUR OF THE PAPER FIBRES DURING THE PROCESS OF DYEING, THEORY

OF THE MORDANT. II., COLOUR FIXING MEDIUMS (MORDANTS). III., INFLUENCE
OF THE QUALITY OF THE WATER USED. IV., INORGANIC COLOURS. V., ORGANIC
COLOURS. VI., PRACTICAL APPLICATION OF THE COAL TAR COLOURS ACCORDING TO
THEIR PROPERTIES AND THEIR BEHAVIOUR TOWARDS THE DIFFERENT PAPER FIBRES.

VII., DYED PATTERNS ON VARIOUS PULP MIXTURES. DYEING TO SHADE. Index.

PRESS OPINIONS.
" The book is one that is of value to every one connected with the colouring of

paper." Paper Trade Journal.
"The great feature of the volume is undoubtedly the series of actual patterns of

dyed papers, 157 in all twelve of which, made in England, have been added to the

original German series. Detailed formulae are given for the preparation of the pulp
of each and the tints of the samples practically form a key, by means of which the
accuracy of the student's or practitioner's experiments can be tested. . . ." World's

Paper Trade Review.

Enamelling on Metal.

ENAMELS AND ENAMELLING. An Introduction to the Preparation
and Application of all Kinds of Enamels for Technical and Artistic

Purposes. For Enamel Makers, Workers in Gold and Silver, and
Manufacturers of Objects of Art. By PAUL RANDAU. Translated
from the German. With Sixteen Illustrations. 180 pp. 8vo, Cloth.

1900. Price $4.00 net.

CONTENTS.

I., Introduction. II., Composition and Properties of Glass. III., Raw Materials
for the Manufacture of Enamels. IV., Substances Added to Produce Opacity. V.,
Fluxes. VI., Pigments. VII., Decolorising Agents. VIII., Testing the Raw Mate-
rials with the Blow-pipe Flame. IX., Subsidiary Materials. X., Preparing the Mate-
rials for Enamel Making. XL, Mixing the Materials. XII., The Preparation of Tech-
nical Enamels, The Enamel Mass. XIII., Appliances for Smelting the Enamel Mass.

XIV., Smelting the Charge. XV., Composition of Enamel Masses. XVI., Com-
position of Masses for Ground Enamels. XVII., Composition of Cover Enamels.
XVIII., Preparing the Articles for Enamelling. XIX., Applying the Enamel.
XX., Firing the Ground Enamel. XXI., Applying and Firing the Cover Enamel or
Glaze. XXII., Repairing Defects in Enamelled Ware. XXIII., Enamelling Articles
of Sheet Metal. XXIV., Decorating Enamelled Ware. XXV., Specialties in Enamel-
ling. XXVI., Dial-plate Enamelling. XXVII., Enamels for Artistic Purposes, Recipes
for Enamels of Various Colours. Index.

PRESS OPINIONS.

"Should prove of great service to all who are either engaged in or interested in the
art of enamelling." Jewellers and Watchmakers' Trade Advertiser.

"I must inform you this is the best book ever I have come across on enamels, and
it is worth double its cost." J. MINCHIN, Jr., Porto, Portugal, 22nd Juljt, 1900.

"This is a very useful and thoroughly practical treatise, and deals with every branch
of the enameller's art." Invention.

THE ART OF ENAMELLING ON METAL. By W. NORMAN BROWN.
Twenty-eight Illustrations. 60 pp. 8vo, Cloth. 1900. Price $1.00
net.

CONTENTS.

Chapters I., History Cloisonne* Champs Lev6 Translucent Enamel Surface
Painted Enamels. II.. Cloisonn^ Champs Lev6s Translucent Painted. III..

Painted Enamel Apparatus Furnaces and Muffles for Firing. IV., The Copper
Base or Plate Planishing Cloisons Champ Leye Plates. V., Enamels Tritura-
tion Washing Coating a Plate with Enamel Firing Ordinary Plaques for Painting
Designing Squaring off. VI., Designs for Cloisonne Designs for Painted Enamels

Technical Processes Brushes, etc. Colours Grisaille Full-coloured Designs.

PRESS OPINION.

"The information conveyed in The Art of Enamelling on Metal is as complete as
can be expected in a manual of ordinary length, and is quite ample in all respects to
start students in a most interesting branch of decorative art." Hardware Metals
and Machinery,



Books on Textile and Dyeing Subjects.

THE TECHNICAL TESTING OF YARNS AND TEXTILE FABRICS.
With Reference to Official Specifications. Translated from the Ger-
man of DR. J. HERZFELD. Second Edition. Sixty-nine Illustrations

200 pp. 8vo, Cloth. 1902. Price $3.50 net.

CONTENTS.
III., YARN TESTING. DETERMINING THE YARN NUMBER. IV., TESTING THE LENCTH

OF YARNS. V., EXAMINATION OF THE EXTERNAL. APPEARANCE OF YARN. VI., DE-
TERMINING THE TWIST OF YARN AND TWIST. VII., DETERMINATION OF TENSILE
STRENGTH AND ELASTICITY. VIII., ESTIMATING THE PERCENTAGE OF FAT IN YARN.
lX. t DETERMINATION OF MOISTURE (Conditioning). APPENDIX.

PRESS OPINIONS.
"
It would be well if our English manufacturers would avail themselves of this impor-

tant addition to the extensive list of German publications, which, by the spread of

technical information, contribute in no small degree to the success, and sometimes to
the supremacy, of Germany in almost every branch of textile manufacture." Man-
chester Courier.

"This is probably the most exhaustive book published in English on the subject."
'fertile Recorder.

"A careful study of this book enables one to say with certainty that it is a standard
work on the subject." ^Glasgow Herald.

"... For the first time all the data relating to both physical and chemical tests as
used throughout the whole of the textile industry, so that not only the commercial and
textile chemist, who has frequently to reply to questions on these matters, but also
the practical manufacturer of textiles and his subordinates, whether in spinning, weav-
ing, dyeing, and finishing, are catered for. . . . The book is profusely illustrated,
and the subjects of these illustrations are clearly described." Textile Manufacturer.

DECORATIVE AND FANCY TEXTILE FABRICS. With Designs and
Illustrations. By R. T. LORD. A Valuable Book for Manufacturers
and Designers of Carpets, Damask, Dress and all Textile Fabrics.
132 Designs and Illustrations. 200 pp. 8vo, Cloth. 1898. Price

$3.50 net.

CONTENTS.
Chapters I., A Few Hints on Designing Ornamental Textile Fabrics. II., A Few

Hints on Designing Ornamental Textile Fabrics (continued). III., A Few Hints on
Designing Ornamental Textile Fabrics (continued). IV., A Few Hints on Designing
Ornamental Textile Fabrics (continued). V., Hints for Ruled-paper Draughtsmen.
VI., The Jacquard Machine. VII., Brussels and Wilton Carpets. VIII., Tapestry
Carpets. IX., Ingrain Carpets. X.. Axminster Carpets. XI., Damask and Tapestry
Fabrics. XII., Scarf Silks and Ribbons. XIII., Silk Handkerchiefs. XIV., Dress
Fabrics. XV.. Mantle Cloths. XVI., Figured Plush. XVII., Bed Quilts. XVIII.,
Calico Printing.

PRESS OPINIONS.
"The book can be strongly recommended to students and practical men." Textile

Colourist.
"Those engaged in the designing of dress, mantle tapestry, carpet and other orna-

mental textiles will find this volume a useful work of reference." Leeds Mercury.
"To be commended as a model manual." Dundee Advertiser.
"Designers especially, who desire to make progress in their calling, will do well to

take the hints thrown out in the first four chapters on 'Designing Ornamental Textile
Fabrics.'

"
Nottingham Daily Guardian.

POWER-LOOM WEAVING AND YARN NUMBERING, According to
Various Systems, with Conversion Tables. An Auxiliary and Text-
book for Pupils of Weaving Schools, as well as for Self-Instruction
and for General Use by those engaged in the Weaving Industry
Translated from the German of ANTHON GRUNER. With Twenty-
six Diagrams in Colours. 150 pp. 8vo, Cloth. 1900. Price $3 00
net.

CONTENTS.
I., POWER-LOOM WEAVING IN GENERAL. Various Systems of Looms. II., MOUNT-

ING AND STARTING THE POWER-LOOM. English Looms. Tappet or Treadle Looms,
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Dobbies. III., GENERAL REMARKS ON THE NUMBERING, REELING AND PACKING
OF YARN.-^-APPENDIX. USEFUL HINTS. Calculating Warps. Weft Calculations.

Calculations of Cost Price in Hanks.

PRESS OPINIONS.

"A long-felt want in the weaving industry." Belfast Evening Telegraph.
"The author has dealt very practically with the subject." Bradford Daily Telegraph.
"The book . . . should prove invaluable to the student." Cotton Factory Times.
"It is a capital text-book for use in the weaving schools or for self-instruction, while

all engaged in the weaving industry will find its suggestions helpful." Northern Daily
Telegraph." Yarn numbering acc9rding t9 various systems, with conversion tables and numerous
coloured diagrams, materially assist to a clear comprehension of the subject." Northern
Whig.

' ' The '

inside
'

managers of our textile mills in which the work is complex or greatly
varied, and where yarns of different materials are in use, will find this work convenient
for reference." Textile Mercury.

' ' The author attempts to fill a gap in weaving literature caused by the neglect of

many obscure points connected with the industry." Cheshire County News.
"It is clear and concise, and gives just that knowledge in quality and amount which

any student of the weaving industry ought to consider as a minimum necessary fur the
thorough comprehension of his future profession." North British Daily Mail.
"... The work should prove of much value, as it is in every sense practical, and is

put before the reader in such a clear manner that it can be easily understood." Textile
Industries.

"The smallest details of loom-setting are entered into, and a full explana^n of

problems, which are a source of anxiety to many engaged in overlooking, is given.
Students will find the work an admirable text-book, and all who are interested in weav-
ing will see in it a valuable addition to the literature on this subject." Bradford Ob-
server.

THE CHEMICAL TECHNOLOGY OF TEXTILE FIBRES; Their Origin,

Structure, Preparation, Washing, Bleaching, Dyeing, Printing and
Dressing. By DR. GEORG VON GEORGIEVICS. Translated from the
German by CHARLES SALTER. 320 pp. Forty-seven Illustrations.

8vo, Cloth. 1902. Price $4.50 net.

CONTENTS.

Chapters I., THE TEXTILE FIBRES. Artificial fibres Mineral Fibres Vegetable
Fibres Cellulose Cotton Bombax Cotton Vegetable Silk Flax Hemp Jute
Ramie, Rhea, China Grass, Nettle Fibre Distinguishing Tests for the Various Fibres
Animal Fibres: Silk Animal Hairs Sheep's Wool Goat Wool and Camel Wool
Artificial Wool (Wool Substitutes) Conditioning. II., WASHING, BLEACHING, CAR-
BONISING. Washing and Bleaching (Definition) Bleaching Agents Cotton Bleach-
ing Linen Bleaching Jute Bleaching Hemp Bleaching Ramie Bleaching Scour-
ing and Bleaching Silk Washing and Bleaching Wool Bluing or White Dyeing
Carbonising. III., MORDANTS AND MORDANTING. Mordants: Mordanting Wool
Mordanting Silk Mordanting Cotton Alumina Mordants Iron Mordants Chrome
Mordants Tin Mordants Copper and other Mordants The Fixing Agents (Acid
Mordants): Tannic Acids Oleic Acids. IV., DYEING. (1) Theory of Colour. Combina-
tion of Colours: Dyeing to Pattern (2) Theory of Dyeing (3) Classification of Dye
Stuffs: Methods of Dyeing Application of Acid Dye Stuffs Application of Basic Dye
Stuffs Application of Direct or Substantive Cotton Dyes Application of the Mordant
Dyes: Dyeing with Cochineal Black and Blue Dyeings with Logwood onWool Turkey-
Red Dyeing Dyeing with Catechu Black-Dyeing Cotton with Logwood Application
of the Vat Dyes Application of the Developing Dyes (4) Dyeing on a Manufacturing
Scale: Selection of Dye Stuffs for Dyeing Silk Dyeing Wool Dyeing Cotton Dyeing
Dyeing Mixed Fabrics (5) Sample Dyeings, Colorimetric Determinations, Reactions

of Dye Stuffs on the Fibre, Tests for Fastness. V., PRINTING. Hand Printing The
Perrotine Press The Cylinder Press Calico Printing: (1) Reproduction of Pattern
by Direct Printing: Thickening Agents Employment of Mordant Dye Stuffs, Basic,
Albumin, Direct, Developing, Vat, Acid Treatment of the Goods when Printed (2)
Combined Printing and Dyeing (3) Discharge Style Printing: Discharging the
Mordant Discharging Antimony Tannate Discharging the Finished Dye Turkey-
Red Discharge Style (4) Reserve Style Printing (5) Topping Printing Wool Print-
ing Silk Printing Printing Yarns, Warps, and Combed Sliver. VI., DRESSING AND
FINISHING. Dressing and Finishing Substances used in Finishing: (1) Starch, Gum,
etc. (2) Fatty Substances (3) Hygroscopic Materials (4) Loading Ingredients (5)
Colouring for the Dressing Preparations (6) Metals or their Sulphites (7) Water-
proofing (8) Fireproofing (9) Antiseptics for Prevention of Mould Application of
Dressings Drying Stretching Finishing Shearing, Damping, Calendering, Beetling,
Moir6 or Watered Effects. Stamping Finishing Woollens. Index.
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COLOUR: A HANDBOOK OF THE THEORY OF COLOUR. By
GEORGE H. HURST, F.C.S. With Ten Coloured Plates and Seventy-
two Illustrations. 160 pp. 8vo, Cloth. 1900. Price $2.50 net.

CONTENTS.
Chapters I., COLOUR AND ITS PRODUCTION. Light, Colour, Dispersion of Whit

Light, Methods of Producing the Spectrum, Glass Prism and Diffraction Grating Spec-
troscopes, The Spectrum, Wave Motion of Light, Recomposition of White Light, Hue,
Luminosity, Purity of Colours, The Polariscope, Phosphorescence, IJluorescenee, Inter-

ference. II., CAUSE OF COLOUR IN COLOURED BODIES. Transmitted Colours, Absorp-
tion Spectra of Colouring Matters. III., COLOUR PHENOMENA AND THEORIES. Mixing
Colours, White Light from Coloured Lights, Effect of Coloured Light on Colours, Com-
plementary Colours, Young-Helmholtz Theory, Brewster Theory, Supplementary
Colours, Maxwell's Theory, Colour Photography. IV., THE PHYSIOLOGY OF LIGHT.
Structure of the Eye, Persistence of Vision, Subjective Colour Phenomena, Colour
Blindness. V., CONTRAST. Contrast, Simultaneous Contrast, Successive Contrast,
Contrast of Tone, Contrast of Colours, Modification of Colours by Contrast, Colour Con-
trast in Decorative Design. VI., CpLOUR IN DECORATION AND DESIGN. Colour Har-
monies, Colour Equivalents, Illumination and Colour, Colour and Textile Fabrics,
Surface Structure and Colour. VII., MEASUREMENT OF COLOUB. Colour Patch
Method, The Tintometer, (Ehromometer.

PRESS OPINIONS.
"This useful little book possesses considerable merit." Birmingham Pott.

"It will be found to be of direct service to the majority of dyers, calico printer! and
colour mixers, to whom we confidently recommend it." Chemical Trade Journal.

"It is thoroughly practical, and gives in simple language the why and wherefore of

the many colour phenomena which perplex the dyer and the colourist." Dyer and
Calico Printer.

TEXTILE RAW MATERIALS AND THEIR CONVERSION INTO YARNS.
(The Study of the Raw Materials and the Technology of the Spin-
ning Process.) Text-hook for Textile, Trade and Higher Technical

Schools. By JULIUS ZIPSER. Translated from German by CHARLES
SALTER. 302 Illustrations. 480 pp. 8vo, doth. 1901. Priee

$5.00 net.

CONTENTS.
Introduction.

PART I. THE RAW MATERIALS USED IN THE TEXTILE INDUSTBT.

GROUP I. MINERAL RAW MATERIALS. Asbestos Glass Metals.
GROUP II. VEGETABLE RAW MATERIALS. Seed Fibres Cotton Bombax Wool

Asclepias Wool Poplar, Cotton Grass and Bulrush Wool Stem Fibres Flax Hemp-
Jute Nettle Fibres- Sunn Hemp Leaf Fibres New Zealand Hemp Manila Hemp

Sisal and Domingo Hemp Aloe Fibre Pineapple Fibre Vegetable Wool Fruit
Fibres Cocoanut Fibre Other Vegetable Raw Materials employed in Weaving
Straw Wood Cane Caoutchouc.

GROUP III. ANIMAL RAW MATERIALS. Animal Wool and Hair Sheep's Wool
Goat Wool Camel Wool Llama and similar Wools Cow Hair Poodle Hair Hare,
Rabbit, Cat and Beaver Fur Horse Hair Bristlesy-Silk Natural Silk Artificial

Silk Byssus Silk Detection and Estimation of Textile Raw Materials in Yarns and
Fabrics Characteristics of Mineral Raw Materials Detecting and Methods of Separat-
ing Vegetable and Animal Raw Materials in general The Combustion Test The
Mandarin Test The Picric Acid Test The Sulphuric Acid Test The Alkali Test
Differentiation of Animal and Vegetable Fibres in detail Characteristics of Cottom
Characteristics of Flax Characteristics of Sheep's Wool Characteristics of True Silk-
Characteristics of Artificial Silk Determining the Constituents of Textile Fabrics
The Detection of Cotton in Linen Fabrics The Detection of Cotton in Woollen Fabrics
The Detection of Cotton in Silk Fabrics The Detection of Wool in Silk Fabrics

The Detection of Wild Silk in True Silk Fabrics The Detection of Artificial Silk in Silk
Fabrics The Detection of Byssus Silk in Silk Fabrics.

PART II. THE TECHNOLOGY OF SPINNING OR THE CONVERSION OF TEXTILE
RAW MATERIALS INTO YARN.

Spinning Sequence of Operations in Spinning General Observations OH th*
Machinery and Process of Spinning Fine Spinning Machines Requsite Properties for
a Well-spun Thread.

GENERAL REVIEW OF THE VARIOUS BRANCHES OF THE
SPINNING PROCESS.

GROUP I. SPINNING VEGETABLE RAW MATERIALS. Cotton Spinning Prepara-
tory Processes-7-Mixing Opening and Cleaning Carding-^-Combing Drawing and
Doubling Roving Roving Frames producing a Permanent Twist Machines produo-
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ing Temporary Twist Fine Spinning The Throstle or Water Frame The Mule
Frame-^Supplementary Treatment: Finishing Finishing Processes producing no
change in the Character of the Yarn Converting Yarns into New Forms Additional
Finishing Processes Packing Installation of a Cotton Mill Humidifiers Spinning
Waste Cotton and Waste Cotton Yarns Preliminary Operations Carding Slubbing

Fine Spinning Supplementary and Finishing Operations Flax Spinning Prepara-
tory Treatment Gilling Doubling and Drawing Roving The Roving Frame

'reparatory Treatment Roving Fine Spinning Hemp Spinning Spinning Hackled
or Line Hemp Spinning Hemp Tow String Jute Spinning Spinning Jute Line
Yarn Spinning Jute Tow Yarns Supplementary Treatment The Production of

Mixed Yarns Utilising Jute Waste.

PART III. SPINNING ANIMAL RAW MATERIALS.

Spinning Carded Woollen Yarn Preparatory Treatment Scouring, Washing and
Rinsing Draining and Drying the Wool Burr Extraction Opening and Willowing
Oiling the Wool Carding Condensing Belt Condensers Steel Band Condenser
Fine Spinning The Mule The Throstle Frame Supplementary Treatment Sup-
plementary Treatment leaving the Yarn unaltered Treatment with a view to produc-
ing Novel Effects Finishing Yarn Packing Yarn Worsted Spinning Manufac-
ture of True Worsted Yarn Preliminary Treatment Sorting Steeping, Washing
and Rinsing Drying Oiling Carding Gilling Combing Drawing Smoothing
Drawing and Slubbing Roving Fine Spinning The Worsted Mule Frame Worsted
Throstle Frames Supplementary Treatment Processes leaving the Yarn unchanged

Producing New Types of Yarn Finishing Worsted Yarn Packing Semi-Worsted
Yarns Artificial Wool or Shoddy Spinning Shoddy and Mungo Manufacture
Cleaning the Rags Sorting the Rags Trimming the Rags Scouring Disintegra-
tion Extract Wool Shaking Scouring Carbonising Disintegration Spinning
Shoddy and other Wool Substitutes Spinning Waste Silk Chappe Silk Prelimi-

nary Treatment Sorting Steeping Maceration Scouring and Beetling Drying
Sprinkling Beating Opening Dressing Spreading Doubling and Drawing Slub-
bing and Roving Fine Spinning Supplementary Operations Operations leaving the
Yarn unaltered Producing New Forms of Yarn Finishing off Chappe Silk Packing

Bourette Spinning. Index.

DYERS* MATERIALS; An Introduction to the Examination, Evalua-
tion and Application of the most important Substances used in Dye-
ing, Printing, Bleaching and Finishing. By PAUL HEERMAN, Ph.D.
Translated from the German by ARTHUR C. WRIGHT, M.A. (Oxon.),
B.Sc. (Lond.). With Two Plates, containing Twenty-four Illustra-

tions. 150 pp. 8vo, Cloth. 1901. Price $2.50 net.

CONTENTS.
Chapter I., General: Table I., Indicators Standard Solutions. Table II., Solution

and Reagentsin General Use. Chapter II.. Primary Materials' Water Textile Fibres.

Chapter III., Inorganic Materials: Hydrochloric Acid Chlorides of Sodium, Magnesium.
Ammonium, Barium, Zinc, Copper, Manganese and Aluminium, Stannous Chloride
Stannic Chloride, Tin Spirits, Chromium Chloride Fluorides and Bifluorides, Alkaline

Bifluqrides, Chromium Fluoride, Chromium Oxyfluoride, Copper Fluoride, Antimony
Fluoride, Aniline Hydrofluoride, Antimony Fluoride, Double Salts Sulphuric Acid
Fuming or Nordhausen Sulphuric Acid Sulphates, Sodium Sulphate, Sodium Bisul-

phate, Calcium Sulphate, Magnesium Sulphate, Lead Sulphate, Ferrous Sulphate
Aluminium Sulphate. Ferric Sulphate, Copper Sulphate, Alums Nitric Acid and
Nitrates: Nitric Acid, Sodium, Silver, Lead, Ferrous, Ferric and Rarer Nitrates

Chlorine-Oxygen Compounds: Bleaching Powder, Alkaline Hypochlorites, other Hy-
pochlorites, Potassium, Sodium, Aluminium. Chromium and Aniline Chlorates Sul-

phite Compounds: Sulphurous Acid, Sulphites, Sodium Bisulphite, Hydro- or Hypo-
sulphurous Acid, Hydro- or Hyposulphites, Sodium Thiosulphate Miscellaneous
Compounds: Sodium Nitrite, Sodium Phosphate, Water-glass, Sodium Arsenate. Sodium
Tungstate, Sodium Stannate, Sodium Aluminate, Borax, Potassium Permanganate.
Potassium Bichromate, Sodium Bichromate, Vanadates Alkalies: Ammonia, Ammo-
nium Salts, Caustic Soda, Caustic Potash, Sodium Carbonate. Calcium Carbonate
Peroxides: Hydrogen Peroxide, Barium Peroxide, Sodium Peroxide Zinc Dust.
Chapter IV., Organic Compounds: Fatty Acids and Their Salts Acetic Acid, Acetates,
Ferrous Acetate, Oxalic Acid and Oxalates, Tartaric Acid, Tartar, Tartar Emetic,
Citric Acid, Lactic Acid Cyanogen Compounds: Sulphocyanides, Potassium Ferro-
cyanide, Potassium Ferricyanide-^Dertva^es of the Fats. Soap,"Boiled-off Liquor,"
Turkey Red Oil Tannins Aniline and Analine Salts Thickening and Stiffening
Materials: Starch, Prepared and Soluble Starch, Dextrine, Gum Arabic Gum Senegal,
Gum Tragacanth, Glue, Size Dyes. Appendix: Atomic Weights of the Elements
Molecular Weights of Certain Compounds Gravimetric Equivalents Volumetric
Equivalents. Plate I.

{
Microscopic Appearance of the Textile Fibres (11 Illustrations).

Plate II., Microscopic Appearance of the Different Varieties of Starch (13 Illustra-

tions). Index.
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PRESS OPINIONS.
"To those engaged in any branches of dyeing, printing, bleaching and finishing it

ought to prove a valuable addition to existing works." Textile Industries.
"Cannot fail to be of the greatest value." Huddersfceld Examiner.

CHEMISTRY OF DYE-STUFFS. By Dr. GEORG VON GEORGIEVICS,
Professor of Chemical Technology at the Imperial and Royal State
School of Industry at Bielitz. Translated from the Second German
Edition by CHARLES SALTER, Translator of "The Chemical Tech-

nology of Textile Fabrics" by the same Author. Demy 8vo. 412 pp.
With Index. 1903. Price $4.50 net.

CONTENTS.
Introduction Coal Tar Intermediate Products in the Manufacture of Dye-

stuffs The Artificial Dye-stuffs (Coal-tar Dyes) Nitroso Dye-stuffs Nitro Dye-
stuffs Azo Dye-stuffs-y-Substantive Cotton Dye-stuffs Azoxystilbene Dye-stuffs
Hydrazones Ketoneimides Triphenylmethane Dye-stuffs Rosolic Acid Dye-stuffs
Xanthene Dye-stuffs Xanthone Dye-stuffs Flavones Oxyketone Dye-stuffs

Quinoline and Acridine Dye-stuffs Quinonimide or Diphenylamine Dye-stuffs The
Azine Group: Eurhodines, Safranines, and Indulines Eurhodines Safranines

Quinoxalines Indigo Dye-stuffs of Unknown Constitution Sulphur or Sulphine
Dye-stuffs Development of the Artificial Dye-stuff Industry The Natural Dye-
stuffs Mineral Colours Index.

THE COLOUR PRINTING OF CARPET YARNS. A Useful Manual
for Colour Chemists and Textile Printers. By DAVID PATERSON,
F.C.S. Seventeen Illustrations. 132pp. 8vo, Cloth. 1900. Price

$3.50 net.
CONTENTS.

Chapters I., Structure and Constitution of Wool Fibre. II., Yarn Scouring. III.,

Scouring Materials. IV., Water for Scouring. V., Bleaching Carp Yarns. VI.,
Colour Making for Yarn Printing. VII.. Colour Printing Paste*. VIII., Colour Recipes
for Yarn Printing. IX., Science of Colour Mixing. X., Matching of Colours. XI.,
"Hank" Printing. XII., Printing Tapestry Carpet Yarns. XIII., Yarn Printing.
XIV., Steaming Printed Yarns. XV., Washing of Steamed Yarns. XVI., Aniline
Colours Suitable for Yarn Printing. XVII., Glossary of Dyes and Dye-wares used in
Wood Yarn Printing. Appendix.

PRESS OPINIONS.
"The book is worthy the attention of the trade." Worcester Herald.
"The treatise is arranged with great care, and follows the processes described in a

manner at once clear and convincing." Glasgoii' Record.
"A most useful manual dealing in an intelligible and interesting manner with the

colour printing of carpet yarns." Kidderminster Times.
"The author has evidently strained every effort in order to make his work the

standard guide of its class." Leicester Post.

"The book which is admirably printed and illustrated, should fulfil the need of
a practical guide in the colour printing of carpet yarns." Nottingham Express.

"The subject is very exhaustively treated in all its branches. . . ." Northern

"
It gives an account of its subject which is both valuable and instructive."

Scotsman.
"The work shows a thorough grasp of the leading characteristics as well as the

minutae of the industry and gives a lucid description of its chief departments. . . .

As a text-book in technical schools where this branch of industrial education is taught,
the book is valuable." Dundee Courier.

"The book bears every mark of an extensive practical knowledge of the subject in
all its bearings, and supplies a real want in technical literature." Dyer and Calico
Printer.

"It is thoroughly practical, and contains much information which has not hitherto

appeared in book form." Journal of the Society of Dyers and Colourists.

A PRACTICAL TREATISE ON THE BLEACHING OF LINEN AND
COTTON YARN AND FABRICS. By L. TAILFER, Chemical and
Mechanical Engineer. Translated from the French by JOHN GEDDES
MclNTOSH, Lecturer on Chemical Technology, London. 303 pp.
Twenty Illustrations. 8vo, Cloth. 1901. Price $5.00 net.

CONTENTS.
Chapter I. General Considerations on Bleaching. Chapter II. Steeping. Chapter

III. Washing Its End and Importance Roller Washing Machines Wash Wheel
(Dash Wheel) Stocks or Wash Mill Squeezing Chapter IV. Lye Boiling Lye
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Boiling with Milk of Lime Lye Boiling with Soda Lyes Description of Lye Boiling
Keira Operations of Lye Boiling Concentration of Lyes. Chapter V. Mather and
Platt's Keir Description of the Keir Saturation of the Fabrics Alkali used in Lye
Boiling Examples of Process. Chapter VI. Soap Action of Soap in Bleaching
Quality and Quantity of Soaps to use in the Lye Soap Lyes or Scalds Soap Scouring
Stocks. Chapter VII. Bleaching on Grass or on the Bleaching Green or Lawn. Chap-
ter VIII. Chemicking Remarks on Chlorides and their Decolourising Action
Chemicking Cisterns Chemicking Strengths, etc. Chapter IX. Sours Properties of
the Acids Effects Produced by Acids Souring Cisterns. Chapter X. Drying Dry-
ing by Steam Drying by Hot Air Drying by Air. Chapter XI. Damages to Fabrics
in Bleaching Yarn Mildew Fermentation Iron Rust Spots Spots from Contact
with Wood Spots incurred en the Bleaching Green Damages arising from the
Machines. Chapter XII. Examples of Methods used in Bleaching Linen Cotton.
Chapter XIII. The Valuation of Caustic and Carbonated Alkali (Soda) and General
Information Regarding these Bodies Object of Alkalimetry Titration of Carbonate
of Soda Comparative Table of Different Degrees of Alkalimetrical Strength Five
Problems relative to Carbonate of Soda Caustic Soda, its Properties and Uses Mix-
tures of Carbonated and Caustic Alkali Note on a Process of Manufacturing Caustic
Soda and Mixtures of Caustic and Carbonated Alkali (Soda). Chapter XIV. Chlo-
roiuetry Titration Wagner's Chlorometric Method Preparation of Standard Solu-
tions Apparatus for Chlorine Valuation Alkali in Excess in Decolourising Chlorides.

Chapter XV. Chlorine and Decolourising Chlorides Synopsis Chlorine Chloride
of Lime Hypochlorite of Soda Brochoki's Chlorozone Various Decolourising Hypo-
chlorites Comparison of Chloride of Lime and Hypochlorite of Soda. Chapter XVI.
Water Qualities of Water Hardness Dervaux's Purifier Testing the Purified
Water Different Plant for Purification Filters. Chapter XVII. Bleaching of Yarn
Weight of Yarn Lye Boiling Chemicking Washing Bleaching of Cotton Yarn.

Chapter XVIII. The Installation of a Bleach Works Water Supply Steam Boilers-
Steam Distribution Pipes Engines Keirs Washing Machines Stocks Wash
Wheels Ghemicking and Souring Cisterns Various Buildings. Chapter XIX.
Addenda Energy of Decolourising Chlorides and Bleaching by Electricity and Ozone

Energy of Decolourising Chlorides Chlorides Production of Chlorine and Hypo-
chloritesby Electrolysis Lunge's Process for increasing the Intensity of the Bleaching
Power of Chloride of Lime Trilfer's Process for Removing the Excess of Lime or Soda
from Decolourising Chlorides Bleaching by Ozone.

THE SCIENCE pF CpLOUR MIXING. A Manual intended for the use
of Dyers, Calico Printers and Colour Chemists. By DAVID PATERSON,
F.C.S. Forty-one Illustrations, Five Coloured Plates, and Four
Plates shouting Eleven Dyed Specimens of Fabrics. 132 pp. 8vo,
Cloth. 1900. Price $3.00 net.

CONTENTS.
Chapters I., Colour a Sensation; Colours of Illuminated Bodies; Colours of Opaque

and Transparent Bodies; Surface Colour. II.. Analysis of Light; Spectrum; Homo-
geneous Colours; Ready Method of Obtaining a Spectrum. III., Examination of Solar
Spectrum ; The Spectroscope and Its Construction ; Colourists' Use of the Spectroscope.

IV., Colour by Absorption; S9lutions and Dyed Fabrics; Dichroic Coloured Fabrics
in Gaslight. V., Colour Primaries of the Scientist versus the Dyer and Artist; Colour
Mixing by Rotation and Lye Dyeing; Hue, Purity, Brightness; Tints; Shades, Scales,
Tones, Sad and Sombre Colours. VI., Colour Mixing; Pure and Impure Greens, Orange
and Violets; Large Variety of Shades from few Colours; Consideration of the Practical
Primaries: Red, Yellow and Blue. VII., Secondary Colours; Nomenclature of Violet
and Purple Group; Tints and Shades of Violet; Changes in Artificial Light. VIII.,
Tertiary Shades; Broken Hues; Absorptio_n Spectra of Tertiary Shades. Appendix:
Four Plates with Dyed Specimens Illustrating Text. Index.

PRESS OPINIONS.
"The work has evidently been prepared with great care." Halifax Courier.
"The volume, which is clearly and popularly written, should prove of the utmost

service to all who are concerned with the practical use of colours, whether as dyers or
painters.

' ' Scotsman .

"We have no hesitation in advising the purchase of the present volume by dyers and
calico printers, as containing a mass of most useful information at a nominal price."

Irish Textile Journal.
"Mr. Paterson's work . . . will be found exceedingly helpful, not only to the prac-

tical colourist. but also to students in our textile colleges, by forming a useful com-
plement to their class lectures." Wakefield Express.
"... The author is a dyer, and in his concluding chapters keeps well before him

the special wants and requirements of dyers. He writes pleasantly and lucidly, and
there is no difficulty in following him, although here and there a lapse into ambiguous-
ness occurs." Textile Mercury.

COLOUR MATCHING ON TEXTILES. A Mannal intended for the use
of Students of Colour Chemistry, Dyeing and Textile Printing. By
DAVID PATERSON, F.C.S. Coloured Frontispiece. Twenty-nine II-
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lustrations and Fourteen Specimens of Dyed Fabrics Illustrating
Text. 132 pp. 8vo, Cloth. 1901. Price $3.00 net.

CONTENTS.
Chapters I., Colour Vision and Structure of the Eye Perception of Colour Primary

and Complementary Colour Sensations. II., Daylight for Colour Matching Selection
of a Good Pure Light Diffused Daylight, Direct Sunlight, Blue Skylight, Variability of

Daylight, etc., etc. III.. Matching of Hues Purity and Luminosity of Colours-
Matching Bright Hues Aid of Tinted Films Matching Difficulties Arising from Con
trast. IV., Examination of Colours by Reflected and Transmitted Lights Effect of

Lustre and Transparency of Fibres in Colour Matching. V., Matching of Colours on
Velvet Pile Optical Properties of Dyestuffs, Dichroism, Fluorescence. VI., Use of
Tinted Mediums Orange Film Defects of the Eye-j-Yellowing of the Lens Colour
Blindness, etc. VII., Matching of Dyed Silk Trimmings and Linings and Bindings
Its Difficulties Behaviour of shades in Artificial Light Colour Matching of Old
Fabrics, etc. VIII., Examination of Dyed Colours under the Artificial Lights Elec-
tric Arc, Magnesium and Dufton, Gardner Lights, Welsbach, Acetylene, etc. Testing
Qualities of an IJluminant. IX., Influence of the Absorption Spectrum in Changes of
Hue under the Artificial Lights Study of the Causes of Abnormal Modifications of

Hue, etc.
PRESS OPINIONS.

"It should form a part of the library of every dyer and colourist in the United
Kingdom and indeed of every English-speaking country." Dyer and Calico Printer.

"We recommend it to every one who has anything to do with colour matching
even to merchants dealing in colouring goods." Indian Textile Journal.

Reissue of

THE ART OF DYEING WOOL,'SLLK AND COTTON. Translated from the

French of M. HELLOT, M. MACQUER and M. LE PILEUR D'APLIGNY.
First Published in English in 1789. Six Plates. 446 pp. 8vo,
Cloth. 1901. Price $2.00 net.

CONTENTS.
Part I., THE ART OF DYEING WOOL AND WOOLLEN CLOTH.STUFFS.YARN, WORSTED,

ETC.
Part II., THE ART OF DYEING SILK.
Part III., THE ART OF DYEING COTTON AND LINEN THREAD, TOGETHER WITH THE

METHOD OF STAMPING SILKS, COTTONS, ETC.

PRESS OPINIONS.
"The book has been produced in excellent style and should be of great assistance

to dyers." Drapers' Record.
"
Its reissue cannot fail to be of deep interest to all engaged in textile manufacture."

Macclesfield Courier.

SILK THROWING AND WASTE SILK SPINNING. By ROLLINS RAY-
XER. With 117 Illustrations. Demy 8vo. 170 pp. 1903. Price

$2.50 net.
CONTENTS.

GLOSSARY. RAW SILK THE SILKWORM EGG-HATCHING Spinning Cocoon
Sericin Fibroin Varieties of Moth Borribyx mori Antherea mylitta Yama mai
Pernyi Attacus Cynthia Wild Worms. RAW SILK COCOON REELING AND QUALI-
TIES OF SILK Cocoon Reeling Tsatlee Reel Re-reeling Filature Chop Marks of

China, Japan, Bengal, and Chief European Silks Doppione Crops Shipping of Silks
Terms of Sale. SILK THROWING- Singles Tram Organzine No-Throw Opera-

tions of Splitting Sorting Washing Drying Winding Cleaning Folding Spin-
ning or Throwing Reeling-^-Sizing or Deniering Make-up Weights. SILK WASTE
SPINNING SILKWASTES Various Methods of producing Wastes Qualities of Wastes,
namely, Steam Waste, Frisons, Wadding, Tussah, Nankin Buttons, China Wastes,
Shanghai Waste, Seychuen, Indian Wastes, Canton Wastes, Re-reel, Punjum, China
Curlies, Long Wastes, Japan Wastes Terms of Sale Inspection of Wastes Packing
and Shipping Landing European Wastes Terms of Sale. THE PREPARATION OF
SILK WTASTE FOR DEGT-MMING Bale Opening Water Water Softening Soap. SILK

Schapping and Discharging Recipes for Silk Boiling DryingWASTE DEGUMMING
Percentage of Gum Lost in Boiling Bleaching Picking Foreign Matters in

Various Wastes Carbonisation Conditioning Suppleing. THE OPENING AND DRESS-
ING OF WASTES (COMBING) Cocoon and Waste Beating Opening Lapping
Filling Flat Dressing Frame Circular Dressing Frame ^Continuous Dressing Frame

Automatic Screwing-up Machine Planing Machine Diagrammatic Explanation of

Principles of Silk Dressing Machinery. SILK WASTE DRAWING OR PREPARING MA-
CHIN^RY Long Spinning Examination of Dressed Silk Weighing Spreading Re-
larping Sett Frame Drawing Heads Gill Roving Dandy or Fine Roving Inter-

secting Spreading Intersecting Drawing Rotary Drawing Rotary Roving Dimen-
sions of Drawing Machinery. SHORT SPINNING MACHINERY Short Spinning Mix-
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ings Scutching Carding Drawing Slabbing and Fine Roving Frames. SPINNING
AND FINISHING PROCESSES Fly Spinning Frames Cap Spinning Frames Winding
Copping Twisting Cleaning and Gassing Reeling Washing Yarns Counts of

English Yarns Tables of Count Tables of Twist per Inch for Various Purposes-
Lustreing Schappe Counts. UTILISATION OF WASTE PRODUCTS -Noils Fly^-Laps

Roving Waste Spinning Waste Doublers and Winding Waste Gassing Waste
Noil Spinning -ScutchingCarding Derby Doubler Combing Exhaust Noil Spin-
ning Garnetting Mule Spinning. INDEX,

THE DYEING OF COTTON.FABRICS: A Practical Handbook for the

Dyer and Student. By FRANKLIN BEECH, Practical Colourist and
Chemist. Forty-four Illustrations of Bleaching and Dyeing Machin-

ery. 272 pp. 8vo, Cloth. 1901. Price $3.00 net.

CONTENTS.
Chapters I. .Structure and Chemistry of the Cotton Fibre. II., Scouring and Bleach-

ing of Cotton, III., Dyeing Machinery and Dyeing Manipulations. IV., Principles and
Practice of Cotton Dyeing 1, Direct Dyeing; 2, Direct Dyeing followed by Fixation
with Metallic Salts; 3, Direct Dyeing followed by Fixation with Developers; 4, Direct
Dyeing followed by Fixation with Couplers; 5, Dyeing on Tannic Mordant; 6, Dyeing
on Metallic Mordant; 7, Production of Colour Direct upon Cotton Fibres; 8, Dyeing
Cotton by Impregnation with Dye-stuff Solution. V., Dyeing Union (Mixed Cotton
and Wool) Fabrics. VI., Dyeing Half Silk (Cotton-Silk, Satin) Fabrics. VII., Opera-
tions following Dyeing Washing, Soaping, Drying. VIII., Testing of the Colour of

Dyed Fabrics. IX., Experimental Dyeing and Comparative Dye Testing. Index.
The book contains numerous recipes for the production on Cotton Fabrics of all kinds

of a great range of colours, thus making it of great service in the Dyehouse, while to the
Student it is of value in that the scientific principles which underlie the operations of

dyeing are clearly laid down.

THE DYEING OF WOOLLEN FABRICS. By FRANKLIN BEECH, Prac-
tical Colourist and Chemist. Thirty-three Illustrations. 228 pp.
8vo, Cloth. 1902. Price $3.50 net.

CONTENTS.
Chapters I., The Wool Fibre Structure, Composition and Properties. II., Processes

Preparatory to Dyeing Scouring and Bleaching of Wool. III., Dyeing Machinery and
Dyeing Manipulations Loose Wool Dyeing. Yarn Dyeing and Piece Dyeing Machin-
ery. IV., The Principles and Practice of Wool Dyeing Properties of Wool Dyeing
Methods of Wool Dyeing Groups of Dyes Dyeing with the Direct Dyes Dyeing
with Basic Dyes Dyeing with Acid Dyes Dyeing with Mordant Dyes Level Dyeing

Blacks on Wool Reds on Wool Mordanting of Wool Orange Shades on Wool
Yellow Shades on Wool Green Shades on Wool Blue Shades on Wool Violet Shades
on Wool Brown Shades on Wool Mode Colours on Wool. V., Dyeing Union (Mixed
Cotton Wool) Fabrics. VI., Dyeing of Gloria. VII., Operations following Dyeing
Washing, Soaping, Drying. VIII., Experimental Dyeing and Comparative Dye Test-
ing. IX., Testing of the Colour of Dyed Fabrics. Index.

THE WATERPROOFING OF FABRICS. By Dr. S. MIERZINSKI.
Translated from the German by ARTHUR MORRIS and HERBERT
ROBSON, B.Sc. Crown 8vo. 104 pp. 29 Illustrations. 1903.
Price $2.50 net.

CONTENTS.
Chapters I., Introduction. II., Preliminary Treatment of the Fabric. III.,

Waterproofing with Acetate of Alumina. IV., Impregnation of the Fabric. V.,

Drying. VI., Waterproofing with Paraffin. VII., Waterproofing with Ammonium
Cuprate. VIII., Waterproofing with Metallic Oxides. IX., Coloured Waterproof
Fabrics. X., Waterproofing with Gelatine, Tannin, Caseinate of Lime, and other
Bodies. XL, Manufacture of Tarpaulin. XII., British Waterproofing Patents.
INDEX.

FAULTS IN THE MANUFACTURE OF WOOLLEN GOODS AND THEIR
PREVENTION. By NICOLAS REISER, Translated from the Second
German Edition by ARTHUR MORRIS and HERBERT ROBSON, B.Sc.

Crown 8vo. 170pp. With 63 Illustrations. 1903. Price $2.50 net.

CONTENTS.
INTRODUCTION AND SUBDIVISION IMPROPER RAW MATERIAL OR BLENDING AND

TREATMENT OF THE RAW MATERIAL IMPROPER SETTING OF THE THREADS WRONG
PLACING OF COLOURS IMPROPER WEIGHT AND WIDTH OF FABRIC BREAKS IN
THREADS SEWING THE GOODS DOUBLED, DISARRANGED, THICK, LOOSE, TIGHT,
AND TOO HARD TWISTED THREADS SNARLS OR THICK KNOTS MISTAKES IN WEAVE
STRUCTURE INEQUALITIES CAUSING STRIPES AND BANDS STRIPES IN THE DIREC-
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TION OF THE WARP ix CONSEQUENCE OF: Uneven Yarn Bad Warping Deficient

Sizing or Imperfect Drying on the Sized Warp Defective Stretching of the Warp
Defective Beaming of the Warp Unsuitable Raddles Too Thick Forties Wrong
Treatment of the Warp in the Loom Replacing Broken Threads Too many Heald
Shafts or too Wide Placing of the Harness Defective Weaving Gear Wrong Treat-
ment during Knotting Wrong Treatment in Washing, Carbonising, and Milling
Wrong Treatment in Raising Wrong Position or Unequal Sharpness of the Knife in

Shearing Improper Pressing. STRIPES IN DRAPE GOODS INEQUALITIES OR STRIPES
CROSSWAYS CAUSED BY: Uneven Yarn Uneven Damping or Steaming of the Weft
and Warp After Spooling of Damp Weft Yarn Improper Shooting of the Weft
Unequal Running off of the Yarn from the Spool The Loom Standing Still too Long
in Wet Weaving Improper Treatment of the Yarn Beam Brakes and of the Levers
Out of Shape Beams and Rollers Loom Running without Weft Mistakes in Finding
Lost Picks Too Close Spacing of the Warp Unequal Tension of the Warp in Hand
Looms Unequal Progress or False Position of the Temples Unequal Tensions in
the Edges Various Materials in the Weft Drying Goods in the Sun Leaving the
Goods lying Damp or Soured too Long, etc. GOODS STRIPED IN A DIAGONAL DIREC-

Weaving Finishing. FAULTY BORDERS CAUSED BY: Defective Selvedges Thread
Breakages Wrong Adjustment of Patterns to the Selvedge Overstretching the Weft
in the Shuttle Tangling of the Weft Placing Packing under Slack Edges on the
Cloth Beam. BAD SELVEDGES DEFECTS THE RESULT OF: Holes and so-called Nest

Traps and Broken Warp Threads in the Loom Holes from Tearing and Punching
Careless Treatment in Burling Holes from Washing, Carbonisation, etc. RUBBED

PLACES ARISING IN: The Loom, Washing, Milling, Carriage, or Handling, etc.

CREASES FORMED DURING: Washing, Milling, Raising, etc. SUPPLEMENT LOOSE
COLOURS GOODS DEFECTIVE FROM BADLY DYED SELVEDGES HARD GOODS BRITTLE
GOODS GOODS MADE BRITTLE BY: The Material Wrong Treatment of the Raw
Material Over-steaming Wrong Spacing of the Warp Wrong Weaves, Washing and
Milling, Raising, Carbonising, Shearing, Piece Dyeing, Drying, and Over-Decatising.
UNEVEN CLOTH FROM: Colours or Materials differing too little from one another
Parti-Coloured Yarns caused by Dirty Spinning Bad Washing Loose Dyes or Bad
Dyeing Raised Finish Plain Finish. UNEVEN CLOTH PLAIN FINISHED FROM: Wrong
Yarn Twisting Wrong Spacing on the Loom Wrong Cross Weaving Strong Rubbing
of the Warp on the Shuttle Race Too Sharp Washing Too much Felting in Milling
Wrong Raising Too long Boiling or too Vigorous Treatment in Dyeing Bad Shear-

ing or Gassing Bad Decatising. REMOVING BANDS, STRIPES, CREASES, AND SPOTS
FROM GOODS Removing Bands and Stripes, Creases, Spots, Ordinary Dirt Spots,
Rust Marks, Oil, Acid, Fruit, Tobacco, Mildew, Soap, Carbonising, Soda, Dye, Burl
Tincture, and Ink Spots, and Decatising Spots or Clouds. INDEX.

COTTON SPINNING (First Year). By THOMAS THORNLEY, Spinning
Master, Bolton Technical School. Eighty-four Illustrations. 160

pp. 8vo, Cloth. 1901. Price $1.50 net

CONTENTS.
Syllabus and Examination Papers of the City and Guilds of London Institute.

Chapters I., Cultivation, Classification, Ginning, Baling and Mixing of the Raw Cotton.
II., Bale-Breakers. Mixing Lattices and Hopper Feeders. III., Opening and Scutch-

ing. IV., Carding. Index to Illustrations. General Index.

COTTON SPINNING (Intermediate or Second Year). By THOMAS
THORXLEY. Seventy Illustrations- 180 pp. 8vo, Cloth. 1901.
Price $2.50 net.

CONTENTS.
Syllabuses and Examination Papers of the City and Guilds of London Institute.

Chapters I., The Combing Process. II., The Drawing Frame. III., Bobbin and Fly
Frames. IV., Mule Spinning. V., Ring Spinning. Index to Illustrations. General
Index.

COTTON SPINNING (Honours, or Third Year). By THOMAS THORNLEY.
Seventy-four Illustrations. 216 pp. 8vo, Cloth. 1901. Price $2.50
net.

CONTENTS.
Syllabuses and Examination Papers of the City and Guilds of London Institute.

Chapters I., Cotton. II., The Practical Manipulation of Cotton Spinning Machinery.
III., Doubling and Winding. IV., Reeling. V., Warping. VI., Production and
Costs. VII., Main Driving. VIII. , Arrangement of Machinery and Mill Planning.
IX., Waste and Waste Spinning. Index to Illustrations. General Index.

OPINIONS OF SPINNING TEACHERS.
"The work (Vol. I.) contains a large amount of valuable information." Mr. Jas.

Tasher, Preston.
John Kerfoot, Leigh,
the students prepar

Lomax, Bolton.
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"I have carefully read the book, and do not hesitate in saying that I consider it wil

undoubtedly be a boon to cotton spinning studentsfor three, among other, reasons

(1) The store of information on different makers' machines; (2) it shows the student how
he should consider the questions proposed at the examinations; and (3) the methods he
should adopt in answering same." Samuel Ward, Teacher in Cotton Spinning, Glossoo
and Openshaw.

HOW TO MAKE A WOOLLEN MILL PAY. By JOHN MACKIE, Bronze
and Silver Medallist of the City and Guilds of London Institute for

Wool and Worsted Weaving. Crown 8vo. 76 pp. 1904. Price

$2.00 net.
CONTENTS.

BLENDS, PILES OR MIXTURES OP CLEAN SCOURED WOOLS. DYED-WOOL BOOK
Carding, Spinning, and Yarn Book Weaving Book. THE ORDER BOOK The Mill

Order Book Departmental Foremen's Books The Press and Character Book The
Piece Stock Book Particulars of Make and Cost Book The Plan Book Pattern
Length Book. PATTERN DUPLICATE BOOK The Weekly Particulars Book The
Stores Book, Yarn Book, etc. Yarn Bought. MANAGEMENT AND OVERSIGHT The
Choice of Foremen for Departments Punctuality and Attention to Work Time
Recorders Bonus System to Assist Output. Foremen's Wages CONSTANT INSPEC-
TION OP MILL DEPARTMENTS Passing Yarns and Pieces in each Department Check-
ing the Use of Oil, Soap, Dyewares, etc. Recovering Waste Products and Water
Softening Importance of not making up too much Yarn for Pieces Overweight in

Cloths Selecting Good Weaves and Limiting Makers No Guesswork in Manufac-
turing Buying. IMPORTANCE OP DELIVERING GOODS TO TIME, SHADE, STRENGTH,
ETC. Keeping Machinery Up to Date Quality of Oils. Soaps, Dyewares, etc., to be
used Constant Stocktakings and Comparisons Selling-out Stock Importance of
Turnout. PLUMS Representation and Placing of Goods on the Market Mounting
and Showing Patterns Finance Contracts INDEX.

SPINNING AND WEAVING CALCULATIONS: WITH SPECIAL REFER-
ENCE TO WOOLLEN FABRICS. By NICOLAS REISER, Chairman
of the Investigation Committee of the Textile Industry in Aachen,
Author of "Faults in the Manufacture of Woollen Goods and their

Prevention." Translated from the German by CHARLES SALTER.

Demy 8vo. 170 pp. With 34 Illustrations. Price $5.00 net.

CONTENTS.
INTRODUCTION Value of Calculation in the Textile Industry
Section I., CALCULATIONS CONCERNING THE RAW MATERIALS AND THE YARN.

Chapters I., Calculating the Raw Material The Cost of Sorted, Washed and Carbonised
Wool The Proportion of Different Grades of Wool to Furnish a Mixture at a given
Price Quality of Material Required for Producing a given Length or Number of

Pieces of Cloth. II., Cost of Yarns from a given Material Loss in Spinning Woollen
Yarn The Yarn Number Systems of Numbering Yarns The Cost of Twist Yarns.
III., The Yarn The Weight per Yard of Cloth made from given Counts of Yarn
and with a given Setting of Warp and Weft The Quantity of Yarn required to Furnish
1 Yard of Cloth The Correct Length to Warp a known weight of Yarn.

Section II., WORKING CALCULATIONS. Chapters I., The Leasing of Hand-warped
Yarn Various Calculations incidental to the Reed The Number of Dents per Inch
The Number of Warp Ends for a given Reed The Proper Reed Setting The

Proper Weft Count for a given Fabric The Picks for Broch<5 Effects. II., The Cost
of Weaving Tying on Mounting Harness The Contraction of Warp and Weft in
the Loom Weft Contraction in the Loom Size and Speed of Pulleys in Power Looms
The Number of Picks Inserted per Diem from a given Number of Working Hours,

Machines and Pulley Speed. III., Calculating a Harness for Regular, Irregular, and
Reduced Draft Jacquard Harness Straight-draft Harness Central Tie Harness
Bordering Harness Harness for Striped Patterns Divided Harness The Tie in the
Comber Board Tying a Harness The Tie-up Plan. IV., Calculations in the Cloth-
finishing Process Loss of Weight in Finishing Woollens Calculating Weight of
Fabric from a Small Cutting Determining the Yarn Number of a given Sample
Cost of Finishing Cost of Dyeing.

Section III., CALCULATING THE FULL COST OF GOODS. Chapter I., Various Fac-
tors to be Considered in Calculation The Various Methods of Calculation Good
Quality 2-shaft Woollen Fabric High-class Piece-dyed Wool Satin Ordinary Eskimo
Fabric Rough Cheviot with Woollen Back Warp Cheap, Single, Light. Wool-dyed
Cheviot Simple Dark Milled Cheviot Mixture Fine Overcoating Cloth Piece-dyed
13-shaft Corkscrew Worsted Fabric Calculation of Fabrics when all the Operations
but Nopping and Mending are Left out at Fixed Rates Calculation of Fabrics before-
hand to Match Samples. INDEX.

THEORY AND PRACTICE OF DAMASK WEAVING. By H. KINZER
and K. WELTER. Royal 8vo. Eighteen Folding Plates. Six Illus-
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trations. Translated from the German. 110 pp. 1903. Price

$4.00 net.

CONTENTS.
THE VARIOUS SORTS OF DAMASK FABRICS Drill (Ticking, Handloom-made) Whole

Damask for Tablecloths Damask with Ground- and Connecting-warp Threads
Furniture Damask Lampas or Hangings Church Damasks. THE MANUFACTURE
OF WHOLE DAMASK Damask Arrangement with and Without Cross-Shedding The
Altered Cone-arrangement The Principle of the Corner Lifting Cord The Roller

Principle The Combination of the Jacquard with the so-called Damask Machine
The Special Damask Machine The Combination of Two Tyings.

COTTON COMBING MACHINES. By THOMAS THORNLEY, Spinning
Master, Technical School, Bolton. 117 Illustrations. 300pp. 8vo,
Cloth. 1902. Price $3.00 net.

CONTENTS.
Chapters I., The Silver Lap Machine and the Ribbon Cap Machine. II., General

Description of the Heilmann Comber. III., The Cam Shaft. IV., On the Detaching
and Attaching Mechanism of the Comber. V., Resetting of Combers. VI., Th
Erection of a Heilmann Comber. VII., Stop Motions; Various Calculations. VIII.,
Various Notes and Discussions. IX., Cotton Combing Machines of Continental Make.

Index.

Books for Mining Engineers and Steam Users.

RECOVERY WORK AFTER PIT FIRES. A Description of the Princi-

pal Methods Pursued, especially in Fiery Mines, and of the Various

Appliances Employed, such as Respiratory and Rescue Apparatus,
Dams. etc. By ROBERT LAMPRECHT, Mining Engineer and Manager.
Translated from the German, Illustrated by Six large Plates, con-

taining Seventy-six Illustrations. 175 pp. 8vo, Cloth. 1901.

Price $4.00 net.
CONTENTS.

Preface. I. .CAUSES OF PIT FIRES : 1 , Fires Resulting from the Spontaneous Ignition
of Coal; 2, Fires Caused by Burning Timber; 3, Fires Caused by Fire-damp Explosions.

II.. PREVENTIVE REGULATIONS: 1, The Outbreak and Rapid Extension of a Shaft
Fire can be most reliably prevented by Employing little or no Combustible Material in

the Construction of the Shaft; 2, Piecautions for Rapidly Localising an Outbreak of

Fire in the Shaft; 3, Precautions to be Adopted in case those under 1 and 2 Fail or
Prove Inefficient. Precautions against Spontaneous Ignition of Coal. Precautions for

Preventing Explosions of Firedamp and Coal Dust. Employment of Electricity in

Mining, particularly in Fiery Pits. Experiments on the Ignition of Fire-damp Mixtures
and Clouds of Coal Dust by Electricity. III., INDICATIONS OP AN EXISTING on INCIP-
IENT FIRE. IV., APPLIANCES FOR WORKING IN IRRESPIRABLE GASES: 1, Respiratory
Apparatus; 2, Apparatus with Air Supply Pipes, (a) The Bremen Smoke Helmet, (6)
The Muller Smoke Helmet, (c) The Stolz Rescue Mask; 3, Reservoir Apparatus; 4, Oxy-
gen Apparatus. The Schwann Respiratory Apparatus. The Fleuss Respiratory Ap-
paratus. The Improved Watcher-Gartner Pneumatophor, (a) The Single Bottle

Apparatus, Instructions for Using the Pneumatophor, Taking to Pieces and Resetting
the Apparatus ready for Use; (6) Two Bottle Apparatus (Shamrock Type). The
Neupert Rescue Apparatus (The Mayer-Pilar System). V. EXTINGUISHING PIT FIRES :

(a) Chemical Means; (6) Extinction with Water. Dragging down the Burning Masses
and Packing with Clay; (c) Insulating the Seat of the Fire by Dams. Dam Building.
Dam Work in the Fiery Pits of Southern Hungary: (a) Cross-dams of Clay; (6) Masonry
Dams, Gallery Linings. Wagner's Portable Safety Dam. Analyses of Fire Gases.

Isolating the Seat of a Fire with Dams: Working in Irrespirable Gases ("Gas-diving"):
1, Air-Lock Work (Horizontal Advance) on the Mayer System as Pursued at Karwin
in 1894; 2, Air-Lock Work (Horizontal Advance) by the Mauerhofer Modified System.
Vertical Advance. Mayer System. Complete Isolation of the Pit. Flooding a Burn-
ing Section isolated by means of Dams. Wooden Dams: (a) Upright Balk Dams; (6)

Horizontal Balk Dama; (c) Wedge Dams, Masonry Dams. Examples of Cylindrical
and Dome-shaped Dams. Dam Doors: Flooding the Whole Pit. VI., RESCUE STA-
TIONS: (a) Stations above Ground; (6) Underground Rescue Stations. VII., SPON-
TANEOUS IGNITION OF COAL IN BULK. Index.

ILLUSTRATIONS.
Sheet I., RESPIRATORY AND RESCUE APPLIANCES PRECAUTIONS AGAINST FIRE.

Sheet II., RESPIRATORY AND RESCUE APPARATUS. Sheet III., RESPIRATORY AND



RESCUE APPARATUS STRETCHERS. Sheet IV., DAMS. Sheet V., SIGNALLING APPLI-
ANCES DAM CONSTRUCTION CABLE LAVING. Sheet VI., WORKING WITH DIVING
GE\R IN IRRESPIRABLE GASES GALLERY WORK. Sheet VII., WORKING WITH DIVING
GEAR IN IRRESPIRABLE GASES (MAYER SYSTEM) APPLIANCES IN THE SHAFT.

PRESS OPINIONS.
"A work of this extremely valuable character deserves to be made widely known

amongst colliery managers and mining engineers at home and abroad." Coal and Iron.
"This book is, in a manner, unique. The literature of mining accidents is fairly

extensive, but it consists largely of departmental Blue Books." Shejfield Daily Tele-

graph.
"A concise and lucid description of the principal methods pursued, espeoiallyin fiery

mines, and of the various appliances employed, such as respiratory and rescue appara-
tus, dams, etc." Staffs Advertiser.

"The prevention of spontaneous combustion in collieries and the extinction of

underground fires are duties that fall heavily on many colliery managers. They
should, therefore, welcome this translation of Mr. Lamprecht's German treatise."

Ironmonger.

HAULAGE AND WINDING APPLIANCES USED IN MINES. By CARL
VOLK, Instructor at the Cologne Municipal School of Machine
Construction. Translated from the German. Royal 8vo. 150 pp.
With 6 Plates and 148 Illustrations. 1903. Price $4.00 net.

CONTENTS.
ROPES. HAULAGE TUBS AND TRACKS: (a) The Track Switches; (6) The Trucks.

CAGES AND WINDING APPLIANCES: Cages Shaft Guides Safety Catches Connec-
tion between Cage and Rope Cap Keps Shaft-closing Devices Closing Device for

Ventilating Shafts Changing Tubs in Multiple-deck Cages. WINDING ENGINES FOR
VERTICAL SHAFTS: Steam Engines Reversing Gear Slide Valve Gear Link-motion
Gear Internal Reversing Gear Valve Gear Winding Drums Compensating Weight
of Rope Tail Rope Conical or Taper Drums Brakes Cheek Brakes Band Brakes
Steam Brakes Loaded Brakes Braking by Reversing the Engine Rope Pulley
Installing the Winding Engine Single-cage Winding Koepe Winding Pulley

Steam Winches Winding Engine Calculations Signals and Safety Appliances
Signalling Depth Indicators Tachometers Overwinding Releasing the Rope
Clamping the Cage in the Guides Automatically Stopping the Engine Hydraulic
Engines Turbines Water Tank Hoists. WINDING WITHOUT ROPES. HAULAGE IN
LEVELS AND INCLINES: Haulage by Stationary Motors Rope Haulage Coupling
Rope Guides For Open Rope or Under Rope For Overhead Ropes Methods of

Actuating the Rope Increasing the Friction Systems of Haulage Haulage with
Main and Tail Rope, or with Rope and Counter Rope Endless Overhead Rope
Hauling from Branch Roads Endless Under Rope Chain Haulage Overhead Chain

Under Chain Calculations for Rope and Chain Haulage Tracks Traversing Hollows
Traversing Curves without Guides Wire-rope Tramways Locomotive Haulage

Electric Haulage. THE WORKING OF UNDERGROUND ENGINES: Steam Compressed
Air Hydraulics Electricity. MACHINERY FOR DOWNHILL HAULAGE: Brake Inclines

Hauling from Different Levels Taking up Rope Stretch Safety Appliances
Brake Engines for Winding Utilising the Force of Gravity. INDEX.

VENTILATION IN MINES. By ROBERT WABNER, Mining Engineer.
Translated from the German. Royal 8vo. 30 Plates and 22 Illus-

trations. 240 pp. 1903. Price $4.50 net.

CONTENTS.
The Causes of the Contamination of Pit Air The Means of Preventing the Dangers

resulting from the Contamination of Pit Air Calculating the Volume of Ventilating
Current necessary to free Pit Air from Contamination Determination of the Resist-
ance Opposed to the Passage of Air through the Pit Laws of Resistance and For-
mulae therefor Fluctuations in the Temperament or Specific Resistance of a Pit
Means for Providing a Ventilating Current in the Pit Mechanical Ventilation

Ventilators and Fans Determining the Theoretical, Initial, and True (Effective)
Depression of the Centrifugal Fan New Types of Centrifugal Fan of Small Diameter
and High Working Speed Utilising the Ventilating Current to the utmost Advantage
and distributing the same through the Workings Artificially retarding the Venti-
lating Current Ventilating Preliminary Workings Blind Headings Separate Venti-
lation Supervision of Ventilation. INDEX.

THE PREVENTION OF SMOKE. Combined with the Economical
Combustion of Fuel. By W. C. POPPLEWELL, M. Sc., A.M.Inst.

C.E., Consulting Engineer. Forty-six Illustrations. 190 pp. 8vo,
Cloth. 1901. Price $3.50 net.
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CONTENTS.
Introductory. Chapters I., Fuel and Combustion. II., Hand Firing in Boiler

Furnaces. III., Stoking by Mechanical Means. IV., Powdered Fuel. V., Gaseous
Fuel. VI., Efficiency and Smoke Tests of Boilers. VII., Some Standard Smoke Trials.

VIII., The Legal Aspect of the Smoke Question. IX., The Best Means to be adopted
for the Prevention of Smoke. Index.

PRESS OPINIONS.
"Everybody interested in smoke prevention will derive the greatest benefit from Mr.

Popplewell's treatise, and will learn much that is new to them." Public Health Engineer.
"The Manchester expert who writes this book is thoroughly equipped for the task,

and he has produced a work which ought to be in the hands of all Sanitary inspectors
and Health Committees, and it would be a useful present from manufacturers to stokers,
instead of possibly spending the value of the volume in payment of fines." Sheffield

Independent.

GAS AND COAL DUST FIRING. A Critical Review of the Various Ap-
pliances Patented in Germany for this purpose since 1885. By
ALBERT PUTSCH. Translated from the German. With 103 Illustra-

tions. 130 pp. 8vo, Cloth. 1901. Price $3.00 net.

CONTENTS.
Generators Generators Employ ing Steam Stirring and Feed Regulating Appli-

ances Direct Generators Burners Regenerators and Recuperators Glass Smelting
Furnaces Metallurgical Furnaces Pottery Furnace Coal Dust Firing. Index.

PRESS OPINIONS.
"The W9rk is worthy of perusal by all consumers of fuel. It is exceedingly well

pinted and illustrated. Chemical Trade Journal.
"The book will appeal with force to the manufacturer as well as to the technical

student, whilst it is also of far more than average interest to the general reader."

Halifax Guardian.
"The importance that gas and coal dust firing have attained of recent years, and

especially the great interest attaching of late to the question of coal dust firing, makes
the appearance of the present volume most opportune." Iron and Coal Trades Review.

Books on Plumbing, Decorating, Metal Work,
Etc., Etc.

EXTERNAL PLUMBING WORK. A Treatise on Lead Work for Roofs

By JOHN W. HART, R.P.C. 180 Illustrations. Second Edition, Re-
vised. 270 pp. 8vo, Cloth. 1902. Price $3.00 net.

CONTENTS.
Chapters I., Cast Sheet Lead. II., Milled Sheet Lead. III., Roof Cesspools. IV.

Socket Pipes. V.. Drips. VI., Gutters. VI I., Gutters (continued). VIII., Breaks.
IX., Circular Breaks. X., Flats. XI., Flats (continued). XII., Rolls on Flats.

XIII., Roll Ends. XIV., Roll Intersections. XV., Seam Rolls. XVI., Seam Rolls
(continued). XVII., Tack Fixings. XVIII., Step Flashings. XIX., Step Flashings
(continued). XX.. Secret Gutters. XXI., Soakers. XXII., Hip and Valley Soakers.
XXIII., Dormer Windows. XXIV.. Dormer Windows (continued). XXV., Dormer
TODS. XXVI., Internal Dormers. XXVII., Skylights. XXVIII., Hips and Ridging.
XXIX., Hips and Ridging (continued). XXX., Fixings for Hips and Ridging.

XXXI., Ornamental Ridging. XXXII.. Ornamental Curb Rolls. XXXIII., Curb
Rolls. XXXIV.. Cornices. XXXV., Towers and Finials. XXXVI., Towers and
Finials (continued). XXXVII., Towers and Finials (continued). XXXVIII., Domes.
XXXIX.. Domes (continued). XL., Ornamental Lead Work. XLI.. Rain Water

Heads. XLII., Rain Water Heads (continued). XLIII., Rain Water Heads (con-
tinued).

PRESS OPINIONS.
"This is an eminently practical and well-illustrated volume on the management of

external lead work." Birmingham Daily Post.
"It is thoroughly practical, containing many valuable hints, and cannot fail to be of

great benefit to those who have not had large experience." Sanitary Journal.
"Works on sanitary plumbing are by no means rare, but treatises dealing with ex-

ternal plumbing work are sufficiently scarce to ensure for Mr. Hart's new publication a
hearty reception." The Ironmonger.
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HINTS TO PLUMBERS ON JOINT WIPING, PIPE BENDING AND
LEAD BURNING. Third Edition, Revised and Corrected. By
JOHN W. HART, R.P.C. 184 Illustrations. 313 pp. 8vo, Cloth.
1901. Price $3.00 net.

CONTENTS.

Introduction. Chapters I., Pipe Bending. II., Pipe Bending (con ued). III.,
Pipe Bending (continued). IV., Square Pipe Bendings. V., Half-circular Elbows.
VI., Curved Bends on Square Pipe. VII., Bossed Bends. VIII., Curved Plinth Bends.
IX., Rain-water Shoes on Square Pipe. X., Curved and Angle Bends. XI., Square
Pipe Fixings. XII., Joint-wiping. XIII., Substitutes for Wiped Joints. XIV., Pre-
paring Wiped Joints. XV., Joint Fixings. XVI., Plumbing Irons. XVII., Joint
Fixings. XVIII., Use of "Touch" in Soldering. XIX., Underhand Joints. XX.,
Blown and Copper Bit Joints. XXI., Branch Joints. XXII., Branch Joints (con-
tinued). XXIII., Block Joints. XXIV., Block Joints (continued). XXV., Block
Fixings. XXVI., Astragal Joints Pipe Fixings. XXVII., Large Branch Joints.

XXVIII., Large Underhand Joints. XXIX., Solders. XXX., Autogenous Soldering
or Lead Burning. Index.

PRESS OPINIONS.

"Rich in useful diagrams as well as in hints." Liverpool Mercury.
"The papers are eminently practical, and go much farther into the mysteries they

describe than the title 'Hints' properly suggests." Scotsman.
"The articles are apparently written by a thoroughly practical man. As a practical

guide the book will doubtless be of much service." Glasgow Herald.
'

'So far as the practical hints in this work are concerned, it will be useful to appren-
tices and students in technical schools, as it deals mainly with the most important or
difficult branches of the plumber's craft, viz., joint wiping, pipe bending and lead burn-
ing . . . 'Hints' are the most useful things to an apprentice, and there are many in
this work which are not to be found in some of the text-books." English Mechanic.

"22 PRYME STREET, HULL, 24th November, 1894.
' '

Gentlemen, Your books to hand for which accept my best thanks, also for circulars.

I myself got one of J. W. Hart's books on Plumbing from your traveller, and having
looked through the same I can safely recommend it as being the best book I have seen.
Mr. J. W. Hart treats exhaustively upon soldering and pipe bending, which are two of

the most essential branches in the plumbing trade."

SANITARY PLUMBING AND DRAINAGE. By JOHN W. HART,
R.P.C., Associate of the Sanitary Institute; Author of "Hints tc

Plumbers," "Principles of Hot Water Supply," "External Plumb-

ing Work," etc. Demy 8vo. 250 pp. With 208 Illustrations.

1904. Price $3.00 net.

CONTENTS.

Sanitary Surveys Drain Testing Drain Testing with Smoke Testing Drains
with Water Drain Plugs for Testing Sanitary Defects Closets Baths and Lava-
tories House Drains Manholes Iron Soil Pipes Lead Soil Pipes Ventilating
Pipes Water-closets Flushing Cisterns Baths Bath Fittings Lavatories Lava-
tory Fittings Sinks Waste Pipes Water Supply Ball Valves Town House Sani-

tary Arrangements Drainage Jointing Pipes Accessible Drains Iron Drains
Iron Junctions Index.

THE PRINCIPLES OF HOT WATER SUPPLY. By JOHN W. HART,
R.P.C. With 129 Illustrations. 1900. 177 pp. Demy 8vo.

Price $3.00 net.

CONTENTS.

Water Circulation The Tank System Pipes and Joints The Cylinder System
Boilers for the Cylinder System The Cylinder System The Combined Tank and

Cylinder System Combined Independent and Kitchen Boiler Combined Cylinder
and Tank System with Duplicate Boilers Indirect Heating and Boiler Explosions
Pipe Boilers Safety Valves The American System Heating Water by Steam
Steam Kettles and Jets Heating Power of Steam Covering for Hot Water Pipes-
Index.
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THE PRINCIPLES AND PRACTICE OF DIPPING, BURNISHING,
LACQUERING AND BRONZING BRASS WARE. By W. NORMAN
BROWN. 35 pp. 8vo, Cloth. 1900. Price $1.00 net.

CONTENTS.

PRESS OPINIONS.

"Mr. Brovra is clearly a master of his craft, and has also the immense advan-

tage of being able to convey his instructions in a manner at once clear and con-

cise." Leicester Post.

"A thoroughly practical little treatise on the subject in all its branches, and
one which rhould be in the hands of every tradesman or amateur who has lacquer-

ing to do." Irish Builder.

WORKSHOP WRINKLES for Decorators, Painters, Paperhangers and
Others. By W. N. BROWN. 128 pp. 8vo, Cloth. 1901. Price

$1.00 net.

CONTENTS.

Parts I., Decorating. II., Painting. III.. Paper-hanging. IV., Miscellaneous.

Arranged in alphabetical order.

PRESS OPINION.
"Decorators, painters and amateurs will find this a comprehensive workoi reference

on nearly every subject they are in need of." Building News.

HOUSE DECORATING AND PAINTING. By W. NORMAN BROWN.
Eighty-eight Illustrations. 150 pp. 8vo, Cloth. 1900. Price $1.50

net.

CONTENTS.
Chapters I., Tools and Appliances. II., Colours and Their Harmony. III., Pig-

ments and Media. IV., Pigments and Media. V., Pigments and Media. VI., Pig-
ments and Media. VII., Preparation of Work, etc. VIII., Application of Ordinary
Colour. IX., Graining. X., Graining XI., Graining. XII., Gilding. XIII., Writ-

ing and Lettering. XIV., Sign Painting. XV., Internal Decoration. Index.

PRESS OPINION.

"The author is evidently very thoroughly at home in regard to the technical subjects
he has set himself to elucidate, from the mechanical rather than the artistic point of

view, although the matter of correctness of taste is by no means ignored. Mr. Brown's
style is directness itself, and there is no tyro in the painting trade, however mentally
ungifted, who could fail to carry away a clearer grasp of the details of the subject after

going over the performance." Building Industries.

A HISTORY OF DECORATIVE ART. By W. NORMAN BROWN.
Thirty-nine Illustrations. 96 pp. 8vo, Cloth. 1900. Price $1.25
net.

CONTENTS.

Chapters I., Primitive and Prehistoric Art. II., Egyptian Art. III., Assyrian
Art. IV., The Art of Asia Minor. V., Etruscan Art. VI., Greek Art. VII., Roman
Art. VIII., Byzantine Art. IX., Lombard or Romanesque Art. X., Gothic Art.

XI., Renaissance Art. XII. , The Victorian Period. Index.

PRESS OPINION.
"In the course of a hundred pages with some forty illustrations Mr. Brown gives a

very interesting and comprehensive survey of the progress and development of decora-
tive art. It cannot, of course, be pretended that in the limited space named the sub-

ject is treated exhaustively and in full detail, but it is sufficiently complete to satisfy

any ordinary reader; indeed, for general purposes, it is, perhaps, more acceptable than a
more elaborate treatise." Midland Counties Herald,
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A HANDBOOK OF JAPANNING AND ENAMELLING FOR CYCLES,
BEDSTEADS, TINWARE, ETC. By WILLIAM NORMAN BROWN
52 pp. and Illustrations. 8vo, Cloth. 1901. Price $1.50 net.

CONTENTS.
A Few Words on Enamelling Appliances and Apparatus Japans or Enamels To

Test Enamel for Lead Japanning or Enamelling Metals Japanning Tin, such as Tea
Trays, and similar Goods Enamelling Old Work Enamel for Cast Iron Enamel tor

Copper Cooking Utensils The Enamelling Stove Enamelling Bedsteads, Frames ana
similar large pieces Paints and Varnishes for Metallic Surfaces Varnishes for Iron-
work Blacking for Iron Processes for Tin Plating Galvanising Metal Polishes
Colours for Polished Brass A Golden Varnish for Metal Painting on Zinc Carriage
Varnish Japanese Varnish and its Application. Index.

Printing and Allied Trades,

CLASSIFIED GUIDE TO TECHNICAL AND COMMERCIAL BOOKS,
SUBJECT TEST OF PRINCIPAL BRITISH AND AMERICAN WORKS
IN PRINT. By E. GREENWOOD. 8vo, Cloth. 228 pp. Price

$3.00 net.

PRACTICAL BOOKBINDING. By PAUL ADAM, Director of the Dussel-
dorf Technical School of Artistic and Practical Bookbinding. Trans-
lated from the German by THOS. E. MAW, Librarian, King's Lynn
Public Library. Crown 8vo. 180 pp. With 127 Illustrations.

1903. Price $2.50 net.

CONTENTS.
INTRODUCTORY REMARKS ON WORKING METHODS AND MATERIALS Materials for

Sewing and Pasting Materials for Covering the Book Materials for Decorating and
Finishing Tools. FORWARDING General > Preparatory Work Sewing Cutting,
Rounding, and Backing Decoration of Edges and Head-banding Boarding.
FINISHING THE BOOK COVER Making the Cover Work with the Blocking Press
Treatment of Sewn Books, Fastening in Covers and Finishing Off Hand Finishing
Account Books School Books, Mounting Maps, Drawings, etc. Conclusion. INDEX.

ENGRAVING FOR ILLUSTRATION. HISTORICAL AND PRACTICAL
NOTES. By JOSEPH KIRKBRIDE. With 2 Plates by Ink Photo
Process and 6 Illustrations. Crown 8vo. 72 pp. 1903. Price

$1.60 net.
CONTENTS.

Its Inception Wood Engraving Metal Engraving Engraving in England
Etching Mezzotint The Engraver's Task Photo "Process" Engraving Apprecia-
tive Criticism. Index.

PRACTICAL LITHOGRAPHY. By ALFRED SEYMOUR. Demy 8vo.
120 pp. With Frontispiece and 33 Illustrations. 1903. Price

$2.50 ne*
CONTENTS.

ELEMENTARY DETAILS Concerning Stones Character and Texture Preparation
of Stones Planing and Levelling Grinding Grained Stones American Method.
TRANSFER INKS Formulae Writing Transfer Ink Stone-to-stone Transfer Ink
Copperplate Transfer Ink. TRANSFER PAPERS Varnish Transfer Paper Damp,
stone, French Transparent Copperplate Transfer Paper An Alternative Recipe
Granulated Papers Photo-litho Transfer Paper. COPPERPLATE TRANSFER PRINTING
The Copperplate Press Charging the Engraved Plate Cleaning-off and Polishing
Making the Impression. LITHOGRAPHIC PRESS Constructive Details Scraper

Tympan Practical Suggestions Elastic Bedding. LITHOGRAPHIC PRESS WORK
Preparing the Design Treatment of an Ink Drawing Chalk Drawings Alterations

Value of Impressions Offsets The Lithographic Hand-roller and Proving Regis-
tration Transferring Paper Transference to Stone Preparing the Forms.
MACHINE PRINTING The Halligan Some Mechanical Phases Speed Pressure
Levelling the Stones Cylinder Brake Inking the Rollers Damning Register
Atmospheric Conditions The Key The Gripper Starting the Machine Fixing the
Stone Strength of Colour Grit Making Ready. COLOUR PRINTING Peculiar Fea-
tures Colour Sequence Controlling Elements A Question of Register Paper
Printing Inks Varnish Reducing Medium Some Useful Hints Bronze Blue
Vermilion Ink Mixing Ceramic Transfers Colour Transparencies. SUBSTITUTES
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FOR LITHOGRAPHIC STONES Metal Plates Manipulation Machine Printing Print

ing Bed Rota/y Printing Machine. TIN-PLATE PRINTING Transfer and Direct

Transfer Printing Coated Paper- Reversed Designs Sequence of Printing Printing
Inks Drying Direct Tin Printing The Machine Peculiarities of Impression Cylin-
der Covering Colour Sequence Drying Racks Air-drying versus Stoving. TIN-
PLATE DECORATION Variety of Effects Superposition of Colours Embossed Effects

Lacquers. PHOTO-LITHOGRAPHY The Direct Process Line and Half-tone A
Natural Grain Ink Photo-screen Effects Essential Features The Copy Grada-
tion of Tone "Scraper Boards" Description of Effects Shading Mediums Crayon
Drawings Half-tone Copy A Copying Table Exposure Illumination Photo-litho
Transfers The Paper Printing Developing A Direct Process Index.

THE PRINTERS' AND STATIONERS' READY RECKONER AND COM-
PENDIUM. By VICTOR GRAHAM. Crown 8vo. 112 pp. 1904.

Price $2.00 net.
CONTENTS.

Price per Sheet and per Quire, rising by 3 Sheets, from 5s. to 20s. per Ream (rising

by 6d. per Ream) Price per Ream, from 1 to 50 Reams, at from 5s. to 20s. per Ream
Price per Ib. (1 Ib. to 28 lb.), and 1 qr., 2 qrs., and 3 qrs., at from 5s. to 20s. Cost

of 100, 250, 750, and 1,000 Sheets of Folio, 3to, 4to, 8vo, 12mp, 16mo, and 32mo,
at from 5s. to 20s. per Ream Fractional Parts of 5s. to '20s. (rising by 6d.) Dozens
and Grosses, from 5s. to 20s. (rising by 6d.) Useful Multiples, of from 5s. to 20s.

Cost of Quires at price per Ream, from 2d. per Quire to 2s. per Quire (rising by id.
per Quire up to Is.; and then by d. per Quire) Price per lb. to price per Ream
Cost of Cards per 1,000 (3rds, Extra 3rds, Small, Large, Double Small, Double Large),
at from 5s. to 30s. out of Royal Quantity Table (showing Paper required to Print 1,000

Copies of a Book in any form from 8vo to 32mo) Table for Giving Out Paper from
Folio to 48mo, 50 to 20,000 Sizes and Weights of Paper Sub-divisions of Paper
Equivalent Weights of Paper Sizes of Millboards Sizes of Cardboards and Bristol
Boards Sizes of Cut Cards Waste Cards Oards Out of Royal Strawboards and
Woodpulp Boards Sizes of Account Books Sizes of Portfolios Notes on Account
Books Index for Account Books Patterns of Account Book Rulings Sizes of Tea
and Tobacco Papers Number of Pages in Given Number of Quires Printing Monthly
Calendars Forms of Bills, etc. Table of Discounts or Interest Practice Tables
Holidays and Quarter-Days Average Number of Ems to a Foot Sizes of Point
Bodies and Old British Bodies Sizes of Spaces Leads to a lb. Sizes of Wood Furni-
ture Justifying with Leads Measure for Bopkwork Difference between Type Bodies
London Compositors' Bookwork Scale Sizes of Platens of Presses Sizes of En-

velopes, and How best to cut out Weights and Measures in Improved Form Dic-
tionary of Useful Words Correcting Proofs Book-keeping specially adapted for

Printers.

Brewing and Botanical. .

HOPS IN THEIR BOTANICAL, AGRICULTURAL AND TECHNICAL
ASPECT, AND AS AN ARTICLE OF COMMERCE. By EMMANUEL
CROPS, Professor at the Higher Agricultural College, Tetschen-Lieb-
werd. Translated from the German. Seventy-eight Illustrations.

340 pp. 8vo, Cloth. 1900. Price $4.50 net.

CONTENTS.
PART I., HISTORY OF THE HOP.
PART II., THE HOP PLANT. Introductory. The Roots. The Stem and

Leaves. Inflorescence and Flower- Inflorescence and Flower of the Male Hop; Inflor-
escence and Flower of the Female Hop. The Fruit and its Glandular Structure: The
Fruit and Seed. Propagation and Selection of the Hop. Varieties of the Hop (a) Red
Hops; (6) Green Hops; (c) Pale Green Hops. Classification according to the Period of
Ripening. 1. Early August Hops; 2. Medium Early Hops; 3. Late Hops. Injuries to
Growth. Malformations; Diseases Produced by Conditions of Soil and Climate 1. Leaves
Turning Yellow; 2. Summer or Sunbrand; 3. Cones Dropping Off; 4. Honey Dew;
5. Damage from Wind, Hail and Rain; Vegetable Enemies of the Hop; Animal Enemies
of the Hop. Beneficial Insects on Hops.

PART III., CULTIVATION. The Requirements of the Hop in Respect of Climate,
Soil and Situation: Climate; Soil Situation. Selection of Variety and Cuttings.
Planting a Hop Garden Drainage; Preparing the Ground; Marking-out for Planting;
Planting; Cultivation and Cropping of the Hop Garden in the First Year. Work to be
Performed Annually in the Hop Garden. Working the Ground; Cutting; The Non-
cutting System: The Proper Performance of the Operation of Cutting; I. Method of
Cutting Close Cutting Ordinary Cutting. The Long Cut. The Topping Cut; II. Proper
Season for Chitting Autumn Cutting, Spring Cutting; Manuring; Training the Hop-
Plant Poled Gardens. Frame Training; Principal Types of Frames; Pruning, Cropping,



quent Cropping. Cost of Production, Yield and Selling Prices.
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Picking, Drying an _ __ _^_.
a Hop Garden; Subse-

Topping, and Leaf Stripping the Hop Plant; Picking, Drying and Bagging. Principal
and Subsidiary Utilisation of Hops and Hop Gardens. Life of

PART IV. Preservation and Storage. Physical and Chemicai Structure of the Hop
ic. Judging the Value of Hops.
PART V. Statistics of Production. The Hop Trade. Index.

PRESS OPINIONS.
"The subject is dealt with fully in every little detail ; consequently , even the veriest

tyro can take away some useful information from its pages." Irish Farming World.
"Like an oasis in the desert comes a volume upon the above subject." Hereford

Times.
"This is, in our opinion, the most scholarly and exhaustive treatise on the subject of

hops that has been published." Brewers' Journal.

Wood Waste Utilisation.

THE UTILISATION OF WpOD WASTE. Translated from the German
of ERNST HUBBARD. Fifty Illustrations. Svo, Cloth. 1902. Price

$2.50 net.

CONTENTS.
Chapter I.. General Remarks on the Utilisation ot Sawdust. II., Employment of

Sawdust as Fuel, with and without Simultaneous Recovery of Charcoal and the Pro-
ducts of Distillation. III., Manufacture of Oxalic Acid from Sawdust (1) Process
with Soda Lye; (2) Thorn's Process; (3) Bohlig's Process. IV., Manufacture of Spirit
(Ethyl Alcohol) from Wood Waste Patent Dyes (Organic Sulphides, Sulphur Dyes, or

Mercapto Dyes). V., Artificial Wood and Plastic Compositions from Sawdust Pro-
duction of Artificial Wood Compositions for Moulded Decorations. VI., Employment
of Sawdust for Blasting Powders and Gunpowders. VII., Employment of Sawdust for

Briquettes Employment of Sawdust in the Ceramic Industry and as an Addition to
Mortar Manufacture of Paper Pulp from Wood Casks. VIII., Various Applications
of Sawdust and Wood Refuse Calcium Carbide Manure Wood Mosaic Plaques

Bottle Stoppers Parquetry Fire-lighters Carborundum. IX., The Production of
Wood Wool Bark. Index.

Foods and Sweetmeats.

THE MANUFACTURE OF PRESERVED FOODS AND SWEETMEATS:
A Handbook df all the Piocesses for the Preservation of Flesh, Fruit
and Vegetables, and for the Preparation of Dried Fruit, Dried Veg-
etables, Marmalades, Fruit-Syrups and Fermented Beverages, and
of all kinds of Candies, Candied Fruit, Sweetmeats, Rocks, Drops,
Drage"es, Pralines, etc. By A. HAUSNER. With Twenty-eight Il-

lustrations Translated from the German of the third enlarged
Edition. 225 pp. Svo. Cloth. 1902. Price $3.00 net.

CONTENTS.
Part I., THE MANUFACTURE OF CONSERVES. Chapters I., Introduction. II., The

Causes of the Putrefaction of Food. III., The Chemical Composition of Foods. IV..
The Products of Decomposition. V., The Causes of Fermentation and Putrefaction.
VI., Preservative Bodies. VII.. The Various Methods of Preserving Food. VIII.,
The Preservation of Animal Food. IX.. Preserving Meat by Means of Ice. X., The
Preservation of Meat by Charcoal. XI. Preservation of Meat by Drying. XII., The
Preservation of Meat by the Exclusion of Air. XIII.. The Appert Method. XIV.,
Preserving Flesh by Smoking. XV., Quick Smoking. XVI., Preserving Meat with
Salt. XVII.. Quick Salting by Air Pressure XVIII., Quick Salting by Liquid
Pressure. XIX., Gamgee's Method of Preserving Meat. XX., The Preservation of

Eggs. XXI., Preservation of White and Yolk of Egg. XXII.. Milk Preservation.
XXIII.. Condensed Milk. XXIV. The Preservation of Fat. XXV. Manufacture of

Soup Tablets. XXVI.. Meat Biscuits XXVII., Extract of Beef. XXVIII.. The
Preservation of Vegetable Foods in General. XXIX.. Compressing Vegetables.
XXX.. Preservation of Vegetables by Appert's Method. XXXI.. The Preservation of
Fruit. XXXII.. Preservation of Fruit by Storage. XXXIII. The Preservation of
Fruit by Drying. XXXIV.. Drying Fruit by Artificial Heat. XXXV., Roasting
Fruit. XXXVI., The Preservation of Fruit with Sugar. XXXVII., Boiled Pre-
served Fruit. XXXVIII., The Preservation of Fruit in Spirit, Acetic Acid or Glycerine.
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XXXIX., Preservation of Fruit without Boiling. XL., Jam Manufacture. XLL,
The Manufacture of Fruit Jellies. XLII., The Making of Gelatine Jellies. XLIII.,
The Manufacture of "Sulzen."- XLIV., The Preservation of Fermented Beverages.

Part II., THE MANUFACTURE OF CANDIES. Chapters XLV., Introduction. XLVI.,
The Manufacture of Candied Fruit. XLVIL, The Manufacture of Boiled Sugar and
Caramel. XLVI 1 1., The Candying of Fruit. XLIX., Caramelised Fruit. -L., The
Manufacture of Sugar-Sticks, or Barley Sugar. LI., Bonbon Making. LII., Fruit
Drops. LIII., The Manufacture of Dragdes. LIV., The Machinery and Appliances
used in Candy Manufacture. LV., Dyeing Candies and Bonbons. LVI., Essential Oils
used in Candy Making. LVII., Fruit Essences. LVIII., The Manufacture of Filled

Bonbons, Liqueur Bonbons and Stamped Lozenges. LIX., Recipes for Jams and
Jellies. LX., Recipes for Bonbon Making. LXL, Drag^es. Appendix. Index.

THE TECHNOLOGY OF SUGAR. A Practical Treatise on the Manu-
facture of Sugar from the Sugar Cane and Sugar Beet. By JOHN
GEDDES MclNTOSH, Late Lecturer on Agricultural Chemistry, the

Polytechnic, Regent Street. 8vo, Cloth. 420 pp. Illustrated.

Price $4.50 net.

CONTENTS.

Classification of Sugars Manufacture of Sugar from the Sugar Beet Exhaustion
and Utilisation of the Sludge-Filtration Concentration of the Beet Juice to Syrup
Evaporation in Vacuum Pans Manufacture of Sugar from the Sugar Cane -Sugar
Cane Diffusion Defecation of the Cane Juice Sugar Refining Sugar Analyses
The Analyses of Raw Sugar.

Timber Trades.

TIMBER: A Comprehensive Study of Wood in all its Aspects (Com-
mercial and Botanical), showing the Different Applications and Uses
of Timber in Various Trades, etc. Translated from the French of

PAUL CHARPENTIER, Expert Chemical Engineer, Assayer of the
French Mint, etc., by JOSEPH KENNELJ,. 437 pp. 178 illustration?.

8vo, doth. 1902. Price $6.00 net.

CONTENTS.
Preface. Part I., PHYSICAL AND CHEMICAL PROPERTIES OF TIMBER. Chapters I.

Composition of the Vegetable Bodies Chief Elements-^M. Fremy's Researches. II.

Elementary Organs of Plants and especially of Forests.-^IL, Different Parts of Wood
Anatomically and Chemically Considered. IV., General Properties of Wood.

Part II., DESCRIPTION OF THE DIFFERENT KINDS OF WOOD. Chapters V., Principal
Essences with Caducous Leaves. VI. Coniferous Resinous Trees.
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IX.. Asiatic Timber. X., American Timber. XI.. Timber of Oceania.

Part IV.. FORESTS. Chapters XII. General Notes as to Forests; their Influence.
XIII., Opinions as to Sylviculture Improvement of Forests. XIV. Unwooding and
Rewooding Preservation of Forests. XV.. Exploitation of Forests. XVI ., Damage
caused to Forests Different Alterations.

Part V..THE PRESERVATION OF TIMBER. Chapters XVII., Generalities Causes and
Progress of Deterioration History of Different Proposed Processes. XVIII. Desic-
cation Superficial Carbonisation of Timber. XIX. Processes by Immersion Gener-
alities as to Antiseptics Employed. XX. Injection Processes in Closed Vessels.
XXI., The Boucherie System Based upon ihe Displacement ei the Sap XXI 1.

Processes for Making Timber Uninflammable.
Part VI. APPLICATIONS OF TIMBER. Chapters XXIIT. Generalities Working

Timber Paving Timber for Mines Railway Traverses. XXIV . Accessory Prod
ucts Gums Works of M. Fremy Resins Barks Tan Application of Cork.
XXV.. The Application of Wood to Art and Dyeing. XXVI. Different Applications of
Wood Hard Wood Distillation of Wood Pyroligneous Acid Oil of Wood Dis-
tillation of Resins. Index.

[See also "Wood Waste Utilisation'' p. 44.J
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Fancy Goods Manufacture.

THE ART OF DYEING AND STAINING MARBLE, ARTIFICIAL STONE,
BONE, HORN, IVORY AND WOOD, AND OF IMITATING ALL
SORTS OF WOOD. A Practical Handbook for the Use of Joiners,

Turners, Manufacturers of Fancy Goods, Stick and Umbrella

Makers, Comb Makers, etc. Translated from the German of D. H.

SOXBLBT, 'Technical Chemist. 168 pp. 8vo, Cloth. 1902. Price

$2.50 net.

CONTENTS.
Preface. Introduction. Chapters I., Mordants and Stains: Acids, Alkalies. Iron

Salts, Copper Salts, Aluminium Salts, Chromium Salts, Tin Salts, Lead Salts, Man-
ganese Salts, Silver and Gold Salts. II., Natural Dyes: Redwood, Red Sandalwood,
Madder, Orchil, Cudbear, Lac-Dye, Cochineal, Saffron, Annatto, Safflower, Fustic,

Fustet, Quercitron, Flavin, Turmeric, Weld and its substitutes, Persian Berries, Bar-

berry Root, Indigo, Logwood, Cutch, Galls, Sumach, Knoppern. III., Artificial Pig-
ments: White Lead, Naples Yellow, Red Lead, Smalts, Ultra-Marine, Cinnabar, Prus-
sian Blue, Orpiment, Realgar, Chrome Green, Chrome Yellow, Chrome Red, Chrome
Orange, Mosaic Gold, Green Mineral Colours, Red Ochres, Rouge, Cadmium Yellow.

IV., Coal Tar Dyes- Reds, Yellows and Oranges, Blues, Violets, Greens, Browns, Grey
and Black Aniline Dyes Soluble in Fat: Resinate Colours, Aniline Lakes. V., Staining
Marble and Artificial Stone: Red, Violet, Blue, Green, Yeltow, Orange, Brown, Black,
Execution of Parti-Coloured Designs. VI., Dyeing, Bleaching and Imitation of Bone,
Horn and Ivory Bone Bleaching Dyeing Bone: Black, Red, Yellow. Blue, Violet,

Green, Grey and Brown Horn, Bleaching and Whitening Dyeing Black, Grey,
Brown, Blue, Green, Violet and Red Imitation of Tortoiseshell for Combs: Yellows,
Dyeing Nuts. Ivory: Dyeing Black, Red, Yellow, Blue, Violet, Green, Grey and
Brown Further Remarks on Ivory Dyeing. VII., Wood Dyeing: Black, Grey, Brown
Violet, Blue, Red, Yellow, Green Imitation of Mahogany: Dark Walnut, Oak, Birch-

Bark, Elder-Marquetry, Walnut, Walnut-Marquetry, Mahogany, Spanish Mahogany,
Palisander and Rose Wood, Tortoiseshell, Oak, Ebony, Pear Tree Black Dyeing
Processes with Penetrating C9lours. VIII., Varnishes and Polishes: English Furniture

Polish, Vienna Furniture Polish, Amber Varnish, Copal Varnish, Composition for Pre-

serving Furniture. Index.

Building and Architecture.

THE PREVENTION OF DAMPNESS IN BUILDINGS with Remarks
on the Causes, Nature and Effects of Saline, Efflorescences and Dry-
rot, for Architects, Builders, Overseers, Plasterers, Painters and
House Owners. By ADOLF WILHELM KEIM. Translated from the

German of the second revised Edition by M. J. SALTER, F.I.C., F.C.S.,
Member of the German Chemical Society of Berlin. Eight Coloured
Plates and Thirteen Illustrations. 115 pp. 8vo, Cloth. 1902.

Price $2.00 net.

CONTENTS.
Part I. Chapters I., The Various Causes of Dampness and Decay of the Masonry of

Buildings, and the Structural and Hygienic Evils of the Same. II., Precautionary
Measures during Building against Dampness and Efflorescence. III., Methods of

Remedying Dampness and Efflorescences in the Walls of Old Buildings. IV., The
Artificial Drying of New Houses, as well as Old Damp Dwellings, and the Theory of the

Hardening of Mortar. V., New, Certain and Permanently Efficient Methods for Dry-
ing Old Damp Walls and Dwellings.

Part II. Chapters I., The Cause and Origin of Dry-rot: its Injurious Effect on
Health its Destructive Action on Buildings, and its Successful Repression. II.,

Methods of Preventing Dry-rot to be Adopted During Construction. III., Old Methods
of Preventing Dry-rot. IV., Recent and More Efficient Remedies for Dry-rot. Index.

HANDBOOK OF TECHNICAL TERMS: Arranged in Alphabetical Order,
Used in Architecture and Building and their Allied Trades and

Subjects. For Architects and Builders. By A. C. PASSMORE. 8vo,
Cloth 380 pp. 1904 Price $3.00 net.
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Iron.

SIDEROLOGY: THE SCIENCE OF IRON (The Constitution of Iron

Alloys and Slags). Translated from the German of HANNS FREIHERR
v JUPTNER. 350 pp. Eleven Plates and Ten Illustrations. 8vo,
Cloth. 1902. Price $5.00 net.
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Book I., THE THEORY OF SOLUTION. Chapters I.. Solutions. II., Molten Alloys
Varieties of Solutions. III., Osmotic Pressure. IV., Relation between Osmotic Pres-
sure and other Properties of Solutions. V., Osmotic Pressure and Molecular Weight of

the Dissolved Substance. VI., Solutions of Gases. VII., Solid Solutions. VIII.,
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and Metals. XI., Thermal Expansion.

Book II., MICROGRAPHY. Chapters I., General. II., Microstructure. III. The
Micrographic Constituents of Iron. IV., Relation between Micrographical Composi-
tion, Carbon-Content, and Thermal Treatment of Iron Alloys. V., The Microstructure
of Slags.

Book III..CHEMICAL COMPOSITION OF THE ALLOYS OF IRON. Chapters I.. Introduc-
tion. II., Constituents of Iron Alloys Carbon. III., Constituents of the Iron Alloys,
Carbon Opinions and Researches on Combined Carbon. IV., Opinions and Re-
searches on Combined Carbon (Continuation). V., Opinions and Researches on Com-
bined Carbon (Conclusion). VI., Applying the Curves of Solution deduced from the
Curves of Recalescence to the Determination of the Chemical Composition of the
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Constituents of Iron Alloys Manganese. IX., Remaining Constituents of Iron Alloys
A Silicon. X., Gases.
Book IV., THE CHEMICAL COMPOSITION OF SLAG. Chapters I., Introductory. II.,

Silicate Slags. III., Calculating the Composition of Silicate Slags. IV., Phosphate
Slags. V., Oxide Slags. Appendix. Index.

THE HARDENING AND TEMPERING OF STEEL. In Theory and
Practice. By FRIDOLIX REISER, Mining Councillor, Director of the
Cast Steel Foundry, Kapfenberg. Translated from the German of

the Third Edition by ARTHUR MORRIS and HERBERT ROBSON, B.Sc.

Crown 8vo. 120 pp. 1903. Price $2.50 net.
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PROPERTIES OF STEEL, AND THEIR CASUAL CONNECTION 1. Properties of Untem-
pered Steel 2. Behaviour of Steel during Tempering and its Properties afterwards.
III., CLASSIFICATION OF STEEL ACCORDING; TO USE. IV., TESTING THE QUALITY OF
STEEL 1. Chemical Analysis and the Testing Machine 2. Smithy Tests A. Testing
Soft Steel. B. Testing Medium and Hard Steels. V., STEEL-HARDENING 1. Theory
of Hardening 2. Heating for Hardening and the Measurement of High Temperatures

3. Operations before and during Hardening A. Preliminary and Hardening Heats.
B. Quenching and Cooling 4. Operations after Hardening A. Annealing. B. Rec-
tifying Steel warped in Hardening 5. Hardening Liquids 6. Special Process for
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C. Cementing or Hardening Substances, (a) Powders. (6) Thick Liquids. VI.,
INVESTIGATION OF THE CAUSES OF FAILURE IN HARDENING. VII., REGENERATION
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DENTAL METALLURGY. A Manual for Students and Dentists. By
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Berlin, St. Petersburg, and Milan; Hon. Member of the Academies
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of Exposure in the Mouth Bacteria. ALLOYS Colour Density Fusibility Specific
Heat Expansion by Heat Conductivity tor Heat and for Electricity Ductility
MUleability Hardness Action of Solve.it> Reparation of Alloys Alloys for Dies
a 1. 1 Counter-Dies Determination of Melting-points of Fusible Alloys Solders.
ACTION OF ORAL BACTERIA ON ALLOYS THEORY AND VARIETIES OF BLOWPIPES
FLUXES Borax Nitre Ammonium Chloride Sodium Chloride Lime Silica
Charoal Paraffin Wax. FURNACES, MELTING APPLIANCES, TOOLS, ETC. Blast
Furnace Reverberatory Furnace Cupellation Furnace Crucible Furnace Ladle
Furnace Injector Furnace Electric Furnace Crucibles Cupels Moulds Rolling
Mills Wire-drawing Metallurgical Tools Balances Weights. HEAT AND TEMPER-
ATURE GOLD Occurrence, Preparation, and Properties Dental Uses Varieties of
Gold Effect of Impurities on Gold Assay of Gold Detection and Estimation of
Gold in Alloys Alloys of Gold To ascertain the Carat of a given Alloy To raise
Gold to a higher Carat To reduce Gold to a required Carat Dental Gold Plate
Gold Solders Colouring of Gold Electro-gliding The Purple of Cassius. MERCURY

Dental Uses Purification of Mercury Testing the Purity of Mercury Vermilion
Amalgams Old Amalgams; Mixing; Finishing, etc. Effect of Different Metals

in Amalgams Permanence in the Mouth Ageing Mercury Balances Mixing Amal-
gams Preparation of Alloys for Amalgams Testing Alloys Alteration of Shape
Ed?e-strength Leakage Change of Colour. SILVER Occurrence, Preparation, and
Properties Specific Gravities of Silver Gold Alloys Dental Uses Alloys Standard
Silver Silver Solders Preparation of Pure Silver Precipitated Silver Assay of
Silver Electro-plating. IRON Occurrence, Preparation, and Properties Dental
Uses Effect of Impurities Hardening and Tempering Case Hardening Annealing

Burning Steel and Iron Alloys. COPPER Occurrence, Preparation, and Properties
Effect of Impurities Dental Uses Alloys Modes of Preparation and Properties

of Copper Amalgams Sullivan's Amalgam Action of Oral Fluid on Sullivan's Amal-
ram, etc. ZINC MAGNESIUM CADMIUM TIN LEAD ALUMINIUM ANTIMONY
BISMUTH PALLADIUM PLATINUM Occurrence, Preparation, and Properties Dental
Uses Alloys Platinum Black Spongy Platinum Platinum Foil Solders Detec-
tion of Platinum in Alloys. IRIDIUM NICKEL PRACTICAL WORK Gold Testing
Properties of Gold and the following Metals: Mercury Silver Platinum Tin Lead

Zinc Copper Cadmium Antimony Bismuth Aluminium Magnesium Iron
Nickel. APPENDIX Atomic Weights Troy Weight Imperial or Avoirdupois Weight

Metric Equivalents in English Measures British Coins Miscellaneous Table.
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