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Paul Nooncree Hasluck

Paul Nooncree Hasluck was born in April 1854, in South
Australia. The third son of Lewis Hasluck, of Perth, the family
moved to the UK when Hasluck was still young. He subsequently
lived in Herne Bay (Kent), before moving to 120 Victoria Street,

London, later in life.

Hasluck was the secretary of the ‘Institution of Sanitary
Engineers’ — an organisation dedicated to promoting knowledge of,
and development in the field of urban sanitation. Hasluck was
also the editor of several magazines and volumes over his
lifetime, including Work Handbooks and Building He was an
eminently knowledgeable and talented engineer, and wrote many
practical books. These included such titles as; Lathe-Work: A
Practical Treatise on the Tools employed in the Art of Turning (1881),
The Watch-Jobber’s Handy Book (1887), Screw-Threads, and Methods
of Producing Them (1887), and an eight volume series on The

Automobile as well as a staggering eighteen volumes of Mechanics

In his personal life, Hasluck married in 1883, to ‘Florence’ —
and the two enjoyed a happy marriage, though his wife
unfortunately died young, in 1916. Hasluck himself died on 7th

May, 1931, aged seventy-seven.



Woodworking

Woodworking is the process of making items from wood. Along
with stone, mud and animal parts, wood was one of the first
materials worked by early humans. There are incredibly early
examples of woodwork, evidenced in Mousterian stone tools used
by Neanderthal man, which demonstrate our affinity with the
wooden medium. In fact, the very development of civilisation is
linked to the advancement of increasingly greater degrees of skill

in working with these materials.

Examples of Bronze Age wood-carving include tree trunks
worked into coffins from northern Germany and Denmark and
wooden folding-chairs. The site of Fellbach-Schmieden in Germany
has provided fine examples of wooden animal statues from the
Iron Age. Woodworking is depicted in many ancient Egyptian
drawings, and a considerable amount of ancient Egyptian furniture
(such as stools, chairs, tables, beds, chests) has been preserved
in tombs. The inner coffins found in the tombs were also made
of wood. The metal used by the Egyptians for woodworking tools
was originally copper and eventually, after 2000 BC, bronze - as
ironworking was unknown until much later. Historically,
woodworkers relied upon the woods native to their region, until
transportation and trade innovations made more exotic woods

available to the craftsman.

Today, often as a contemporary artistic and ‘craft’ medium,

wood is used both in traditional and modern styles; an excellent



material for delicate as well as forceful artworks. Wood is used in
forms of sculpture, trade, and decoration including chip carving,
wood burning, and marquetry, offering a fascination, beauty, and
complexity in the grain that often shows even when the medium
is painted. It is in some ways easier to shape than harder
substances, but an artist or craftsman must develop specific skills
to carve it properly. ‘Wood carving’ is really an entire genre itself,
and involves cutting wood generally with a knife in one hand, or
a chisel by two hands - or, with one hand on a chisel and one
hand on a mallet. The phrase may also refer to the finished
product, from individual sculptures to hand-worked mouldings

composing part of a tracery.

The making of sculpture in wood has been extremely widely
practiced but survives much less well than the other main
materials such as stone and bronze, as it is vulnerable to decay,
insect damage, and fire. It therefore forms an important hidden
element in the arts and crafts history of many cultures. Outdoor
wood sculptures do not last long in most parts of the world, so
we have little idea how the totem pole tradition developed. Many
of the most important sculptures of China and Japan in particular
are in wood, and the great majority of African sculptures and that
of Oceania also use this medium. There are various forms of
carving which can be utilised; ‘chip carving’ (a style of carving in
which knives or chisels are used to remove small chips of the
material), ‘relief carving’ (where figures are carved in a flat panel
of wood), ‘Scandinavian flat-plane’ (where figures are carved in
large flat planes, created primarily using a carving knife - and
rarely rounded or sanded afterwards) and ‘whittling’ (simply

carving shapes using just a knife). Each of these techniques will



need slightly varying tools, but broadly speaking, a specialised
‘carving knife’ is essential, alongside a ‘gouge’ (a tool with a
curved cutting edge used in a variety of forms and sizes for
carving hollows, rounds and sweeping curves), a ‘chisel’ and a
‘coping saw’ (a small saw, used to cut off chunks of wood at

once).

Wood turning is another common form of woodworking, used
to create wooden objects on a lathe. Woodturning differs from
most other forms of woodworking in that the wood is moving
while a stationary tool is used to cut and shape it. There are two
distinct methods of turning wood: ‘spindle turning’ and ‘bowl’ or
‘faceplate turning’. Their key difference is in the orientation of the
wood grain, relative to the axis of the lathe. This variation in
orientation changes the tools and techniques used. In spindle
turning, the grain runs lengthways along the lathe bed, as if a log
was mounted in the lathe. Grain is thus always perpendicular to
the direction of rotation under the tool. In bowl turning, the grain
runs at right angles to the axis, as if a plank were mounted
across the chuck. When a bowl blank rotates, the angle that the
grain makes with the cutting tool continually changes between the
easy cuts of lengthways and downwards across the grain to two
places per rotation where the tool is cutting across the grain and
even upwards across it. This varying grain angle limits some of
the tools that may be used and requires additional skill in order

to cope with it.

The origin of woodturning dates to around 1300 BC when the
Egyptians first developed a two-person lathe. One person would

turn the wood with a rope while the other used a sharp tool to



cut shapes in the wood. The Romans improved the Egyptian
design with the addition of a turning bow. Early bow lathes were
also developed and used in Germany, France and Britain. In the
Middle Ages a pedal replaced hand-operated turning, freeing both
the craftsman’s hands to hold the woodturning tools. The pedal
was usually connected to a pole, often a straight-grained sapling.
The system today is called the ‘spring pole’ lathe. Alternatively, a
two-person lathe, called a ‘great lathe’, allowed a piece to turn
continuously (like today’s power lathes). A master would cut the

wood while an apprentice turned the crank.

As an interesting aside, the term ‘bodger’ stems from pole
lathe turners who used to make chair legs and spindles. A bodger
would typically purchase all the trees on a plot of land, set up
camp on the plot, and then fell the trees and turn the wood. The
spindles and legs that were produced were sold in bulk, for pence
per dozen. The bodger’s job was considered unfinished because
he only made component parts. The term now describes a person
who leaves a job unfinished, or does it badly. This could not be
more different from perceptions of modern carpentry; a highly
skilled trade in which work involves the construction of buildings,
ships, timber bridges and concrete framework. The word
‘carpenter’ is the English rendering of the Old French word
carpentier (later, charpentier) which is derived from the Latin
carpentrius; ‘(maker) of a carriage.’ Carpenters traditionally worked
with natural wood and did the rougher work such as framing, but
today many other materials are also used and sometimes the finer
trades of cabinet-making and furniture building are considered

ca rpentry.



As is evident from this brief historical and practical overview of
woodwork, it is an incredibly varied and exciting genre of arts and
crafts; an ancient tradition still relevant in the modern day.
Woodworkers range from hobbyists, individuals operating from the
home environment, to artisan professionals with specialist
workshops, and eventually large-scale factory operations. We hope
the reader is inspired by this book to create some woodwork of

their own.
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THIS hand-book forms the second of a Series of FOR Some of the
matter and illustrations may be identified as having been taken
from various technical periodicals to which they were originally
contributed by me. A few of the items originated from other

sources, but have been re-written for publication in this hand-
book.

The lathe, which is claimed to be the creator of mechanism, is
a machine in which all mechanics should be interested. A
knowledge of the art of turning finds useful application in all the
mechanical arts. Not only is a large proportion of the community
employed in these arts, but individuals interest themselves in their
practice, as affording pleasurable and profitable recreation. Turnery
occupies many workmen, and has special claims on amateurs. If
this handybook tends to promote this fascinating and useful art
my object will be attained.

THE which forms a companion volume, | would recommend to
the notice of those who are interested in that branch of the Art

of Turning.

P. N. HASLUCK.
1887.
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THE

WOOD TURNER’S HANDYBOOK.

CHAPTER 1.

WOOD-TURNERS’

THE lathes now commonly employed for general wood-turning are
most simple and primitive. Some 3,500 years ago, the potter’s
wheel, which may be considered to be the primogenitor of modern
lathes, was known and used. In some of the oldest Egyptian
monuments the God Ptah is represented working at a potter’s
throw, or wheel. The modern throw possesses but slight
modifications, and is substantially the same tool as that used for
the production of antique pottery ware, some of which still remains

unsurpassed for beauty and skilful execution.

The modern form of turning-lathe, in which the work is
suspended on horizontal centres, was commonly used by the Greeks
and Romans. Though none of the early writers have left anything
like a graphic description of the lathe of their time, yet the tool is
frequently mentioned by Herodotus, Cicero and Pliny—that is to say,
at a date some centuries before the Christian era. Virgil, who lived
from 70 to 19 gives particulars of the art of turning, from which it
is evident that wood-turning was practised at that time. In his
“Georgics” we learn not only that the ancients turned wood

externally, but that they also hollowed it internally. Boxwood and



lime tree, woods of very different natures, are spoken of as

susceptible of being fashioned on the lathe.

Wind instruments were made of boxwood, and from Virgil’s
“/neid “we may glean an idea of the degree of perfection attained
in his time. The instruments were, it seems, all flutes, and of these
there was no lack some 2,000 years ago. Pandean pipes are
probably meant by the flute spoken of in the Bible; but the flutes
made by the Greeks were formed of ass’s bones, which, of course,
did not require the use of a lathe in their preparation. It is difficult
to decide with any degree of certainty the date at which wood-

turning originated.

When turning between centres was first practised the work had
an alternating rotary motion imparted to it. One method was by
means of a cord, which encircled the work twice, having one end
attached to an elastic pole, and the other formed into a stirrup for
the foot. On pressing with the foot the work was rotated in the
direction required for turning; it was similarly rotated in the opposite
direction when the power was released, and the cord drawn back to
its original position by the elastic force of the pole. During this
latter movement the turning-tool had to be lifted from contact with
the work. Another method was to pass a cord twice round the
work, and an assistant, taking one end in each hand, would, by
pulling alternately, produce the effect previously described. Both of
these primitive methods of driving the work are still practised, the
first by many workmen in their usual trade—for example, watch case

makers—the second by the itinerant turners of India.



Before mandrels were employed, the work was suspended
between centres only, then a portion of the article to be
manipulated was utilised to form a pulley. The cord was passed
round this part, which was generally hollowed out to receive it.
When the work was finished, the superfluous pulley was severed

from it and cast aside.

A bow having several strings, which were fastened to a roller at
their middle, was next used to draw the cord to its original
position, after applying the foot or other power. The roller had the
cord coiled upon it, and when the treadle was pressed down the
roller was rotated, thereby winding the several strings together, and
bending the bow slightly. This bow was a considerable improvement
on the pole. The power was more uniform, and could be adjusted
to a great nicety, so that the influence of the spring would not be
felt on delicate work. The bow could be fixed to the framework of
the lathe, and from being more compact than the pole it rendered

the whole machine more portable.

Bergeron’s book, published nearly one hundred years ago,
contains illustrations of lathes driven by means of the bow-motion
last described. A German book, dated 1568, contains an illustration
of a pole-lathe with a sphere between the centres. A quantity of
turned objects are represented lying about the workshop. This
illustration appears to be the earliest record of a lathe mounted on
standards. The tool had been previously confined to the Oriental
nations, and had been kept low down to suit their habitual

squatting position.



The centre-lathe, that is to say the lathe which has merely plain
centre-points on which the work is mounted, and the mandrel-lathe,
which is provided with a mandrel headstock, were described as
distinct tools by Bergeron. The former has since become obsolete
except in the form of the turn-bench used by watch and
clockmakers. Lathes with mandrels are now in common use
throughout Europe, and it is with these that a modern turner

executes his work.

Modern workshops, where wood-turnery is executed, are fitted up
with apparatus of very primitive design. Steam power, of course a
modern invention, commonly serves as the motor, but the lathes
themselves are the same as those that were used a century ago.
Timber is the principal material employed in constructing them. At
the present time, when cast-iron has superseded wood in so many
of the mechanical arts, this is a somewhat curious fact. Before the
advent of planing machines for iron, the shaping of that material
was difficult and costly, and principally for those reasons wood was
employed. Now cast-iron can be fashioned to almost any form in
the mould, and may be finished with the greatest accuracy
afterwards. It is cheap, and possesses some important advantages
over wood in the construction of machinery. It is, therefore, not easy

to understand why wooden lathes are still employed by woodturners.

The lathes commonly used for plain wood-turning are as simple
and cheap as they can be. A plain bed, consisting of two strips of
pine, as described below, supports the head-stocks. These are usually
iron castings, made much lighter than the engineer’s usual pattern.
The mandrel has a neck for the front bearing, instead of the cone

generally applied to single-speed metal-turners’ lathes. The front



head-stock bearing consists of a pair of brasses, to allow the
mandrel to be put in the head-stock, not the usual steel collar
driven into the head-stock casting. Gun-metal is most frequently
used for these brasses, but no doubt phosphor bronze would prove
more durable. This latter metal is now used extensively for the
bearings of fast-running spindles in woodworking machinery, and

apparently gives satisfaction.

The illustration, Fig. shows a lathe of the type described above. It
is intended to be driven by power from an overhead shaft. The bed
is shown as capable of any extension towards the right. An
extremely long bed would be further supported by additional
standards placed between those at each end.

Fig 1.

Wooden beds are well suited to the requirements of the wood-
turner. The work does not necessitate the use of a lathe possessing
the solidity necessary for some classes of metal-turning, and hence

the expensive planed iron bed may be dispensed with. Two strips of



sound pine, two-and-half inches by five inches, form a convenient
bed for an ordinary wood-turning lathe. The length is determined by
circumstances; three feet six inches is about the shortest useful size,
and frequently the bed is as long as the workshop will admit. The
long bed will carry several head-stocks, and be more stable than
several short ones. The two strips are usually bolted together
parallel, with a space of from about one-and-half inches to two
inches between; blocks of hard wood are used to separate them,

and coach-bolts clamp them in position.

The bed is mounted on legs or struts, bolted to it, and firmly
secured to the floor. The top surface of the bed should be at a
height that will bring the lathe-centres level with the elbow of the
turner when his arm is close to his side. This is the most
convenient height for turning, and for men of average stature will be
about three feet nine inches. A six-inch centre lathe, will require the
top of the bed to be six inches below this; and the height of the

bed is necessarily determined by the height of centres.

The rear side of the bed should be provided with a bench, or
tray, on which various tools and appliances may be placed when
temporarily out of use. This adjunct will be found very useful. It
may consist of an inch board, a foot or so wide, secured to the
bed by screws and supported at its outer edge by struts from the
legs. The top of the bench should be placed about an inch below
the top of the lathe-bed. The outer edge should have a fillet about
an inch high fastened to it. This precaution will prevent the tools,

&c., that may be laid on the tray from rolling off.

The head-stocks for a plain lathe may be made of beech-wood. A

strip, four-and-a-half inches wide and one-and-a-half inches thick,



should be planed up straight and smooth. Square one end, and cut
off a piece eight inches long; this is to form the bottom of the
head-stock. The two upright pieces should be of about the same
height; these must be cut off likewise, also a similar piece for the
back centre poppit. These three pieces have to be carefully placed
together, with one set of ends quite level. At six inches from this
end a hole is bored straight through the three; it should be as near
as possible midway of the width. A three-eights of an inch hole will
be about right for size. The pieces should be held together with

cramps when boring.

One piece, to form the back centre, may now be fixed to a base,
say four inches long, cut from the same strip. A holding-down bolt,
consisting of a half inch coach bolt, long enough to go through the
bed, with one-and-a-half inches to spare, is then fitted to it. A
butterfly or winged nut is put on in place of the ordinary square or
hexagon one, and a washer must be put over it to bear against the
underside of the bed. The screw to form the back centre should
measure half-an-inch to three-quarters of an inch in diameter, and
be pointed. It can be obtained at an ironmonger’s. This is forced
into the hole bored through the wood, and will hold well without

further precaution.

The mandrel head-stock is fixed together by means of one or two
long bolts going quite through it lengthways. A nut on each end
will draw the two end uprights into close contact with the bottom
piece, and will prevent the head-stock from spreading open when
the mandrel tail-pin is screwed up tight. It is essential that this
wooden head-stock should be made as solid as possible, and one
made of iron would be more serviceable. The former can be made
by a wood-worker, whereas the latter entails engineers’ work, and

probably for this reason is not invariably met with in wood-turners’



workshops. The wooden head-stock may be bolted on to the bed by
the aid of coach-bolts.

The mandrel, usually made of iron, and its collar, which may be
of steel, or of some softer metal suited for bearings, must be
procured from an engineer. It would be impossible for a wood-turner
to make these with his usual appliances, and not only will it be
better, but cheaper, to buy the mandrel and collar. These will have
to be fitted to the head-stock. A tail-pin screw is wanted to support
the tail end of the mandrel, and should be obtained with it. The
making of the mandrel head-stock is work altogether more fit for an
engineer. A fast and a loose pulley have to be fitted on the mandrel

to take the strap from the driving-shaft.

The hand-rest—or T rest as it is more properly called—consists
of a casting which forms the socket, and of a second one, which is
the These may be bought at many iron foundries. A holding-down
bolt is wanted to secure the socket-sole. For convenience of shifting,

a butterfly or bow-nut is preferable to a hexagon or square one.

A skeleton lathe of the most simple and inexpensive form has
been briefly described above, so that an idea of the very primitive

tools now employed may be formed.

Fig. 2 shows a wood-turning lathe of more substantial
construction. It has the bed and standards made of iron. The
mandrel projects on the left end, and has a threaded nose to
receive chucks; by this arrangement discs of large diameter, say up
to six feet, such as table-tops can be turned. When used in this

manner, the mandrel nose must either have a left handed thread or



be run the reverse way. The chucks would be unscrewed from an

ordinary right-handed thread by the action of the tools.

Fig. 3_shows a lathe specially adapted for ornamental work. It will
produce spirals of any size, pitch and form; shape prisms of any
sectional form, parallel or tapering; and may also be used as an
automatic lathe working to a template. The slide-rest carries a
revolving spindle, which is driven from an overhead countershaft,
and cutters of any desired form can be fitted into this. When used
for fluting, the cutter spindle is brought into action, and, if a spiral
is desired, the mandrel is slowly rotated by means of gearing from
the leading screw. Quick or slow twists are got by altering the
wheels to suit. The chuck, shown on the mandrel-nose, serves the
purpose of a division plate in spacing fluting. A template is shown

in the illustration, and the upper slide of the rest is kept against it

by the action of the weight, also shown.
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Fig. 3. FOR AND

In contrast with the lathe first sketched may be considered some
of the automatic machines which are used in turnery. An American
“Variety” lathe is illustrated in Eig. This machine is constructed to
produce large quantities of uniform articles at a minimum of cost,
to effect which rapidity in working is most essential. An idea of the
mode of operating this lathe may be inferred by reference to the
illustration. The headstock to the left is fitted with a chuck, which
receives the squared wood just as it comes from the saw mill; the
right-hand end of the wood is supported by a collar, mounted on a
carriage, which travels along the lathe-bed. This collar is fitted with
a cutter, arranged to turn the square wood down to a parallel
cylinder of definite diameter. The poppet-head is actuated by a lever
handle, shown on the right, having its fulcrum about a pillar to the
rear of the bed; the lever is jointed, and is attached to the barrel of
the poppet. Suppose the rough wood is placed in position, ready for
operating upon. By pulling the lever handle, the poppet-head is



brought up towards the carriage, and as soon as the former touches
certain regulating screws on the carriage the latter is also moved.
The effect of this is to turn the wood to a certain diameter, the
length being determined by regulating screws. Simultaneously with
the operation, the wood may be bored to any diameter and depth

required by means of a boring tool fixed in the poppet-barrel.

So far the process is merely to rough out the work. Any
mouldings or shaping that may be wanted may then be made by a
series of cutters fixed in the tool-box, shown just to the right of the
collar. This tool-box is brought towards the work by pressing the
knee-pad, shown near the centre, between the standards. The same
operation also brings a parting tool into action, but this tool does

not act till the last moment.

These operations, so difficult to describe clearly, are performed
with such rapidity that about three seconds suffice for going through
the whole series and producing a finished article from the rough
material. The work that can be turned out in this machine is almost

endless in variety and exact uniformity is assured.

Wooden boxes, bobbins, knobs, handles, egg-cups are amongst
the many objects that can be successfully made on this machine at
a speed of about 1,000 an hour. Turning, boring, and beading being
carried on at the same time, the lathe running at some 3,000
revolutions per minute. The price of this lathe is from £50 to £65,
including freight from the United States.



Fig. 4.




Fig. 7.

Though turning is often considered as limited to the formation of
circular work, yet lathes are constructed to produce objects of a
widely differing form, such as wheel spokes, gun stocks, boot lasts,
curved handles, as used for axes, &c. Several specimens of this kind
of turnery are illustrated in Figures 5 to 12. Such work is produced
on copying lathes, and examples of these are shown and described
in a subsequent chapter. The examples of work are introduced thus
early in the book in order that the reader may not proceed with his

ideas of turning limited to mere circular work.
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CHAPTER II.

HAND-TOOLS USED FOR TURNING

THE wood-turner who works at the foot-lathe employs but few
edged tools except chisels and gouges. By the aid of these alone

nearly all external turning is done.

Economy of time is essential to the economic production of
work, and it is, therefore, in some cases, advantageous to roughly
round the material to be turned before putting it between the
lathe centres, as there are ways of doing this at a less cost than
by turning. In speaking of cost, it is here used in its abstract
form, and means value of labour irrespective of the time
employed; and if two unskilled hands can do more work than one
skilled workman receiving double the wages, it would of course be
cheaper to employ the two hands. Balks of wood may be trimmed
up to a cylindrical shape with a hatchet, a paring knife, or a draw
knife; and large chips of superfluous material are hewed off by
these means quicker than could be done on the lathe, with a less
expenditure of technical skill, and with appliances far less costly.
Thus there are many reasons for getting material roughly to shape
before mounting it in the lathe. For the same reasons the centres
of such balks should be marked, and so obviate delay in finding
the centre when chucked, though a general and very good plan is
to finally centre the work as the turning progresses, for it is only
when the rough, irregular figure is turned that its hollow places

can be determined with certainty; and when the turning has



reached the stage at which this shows itself, the work is driven,
by blows of a mallet on its full side, to run so that the hollow

will come up to the tool.

The cutting edges of tools used for turning soft wood are
found to act best when ground to an angle of about twenty-five
to thirty degrees. This gives a keen edge, capable of withstanding
the ordinary usage of such work. To work with tools which are
ground less acutely is like cutting wood with a cold chisel—and
here it is as well to explain that a cold chisel is the name by

which chisels used for cutting cold metal are known.

There is a great deal in keeping the tools in a proper condition
for work; and the turner has to learn this, even before he begins
to learn turning itself. New tools require to be ground and set

before they can be used.

Cylindrical work, both plain and ornamental, is first roughly
turned to shape with the gouge, and then the chisel is brought
into requisition to smooth and finish the work. The same
description of tools are employed for turning flat surfaces, both
plankways and endways of the wood. Hollows and internal
recesses are also turned with gouges and chisels whenever there

is sufficient space for their introduction.

The correct position for the cutting edge of the tool is at a
tangent to the circle which it is turning—that is, the circle left

after the passage of the tool; and it is only necessary to



thoroughly understand the meaning of this to be able to place the
tool with precision and certainty in the best possible position for
cutting. A tangent is a line which touches, but does not cut into
the circumference of a circle, and the chamfer ground on the
convex side of the gouge has to form a tangent to the
circumference of the diameter being turned. It must be perfectly
understood that a tangent may be formed at any point of the
circumference, and equally well at the highest or lowest point. It
is generally said that the height of a tool should be exactly of the
same height as the lathe centres, and though this is perfectly
correct in the case of slide-rest tools as usually ground, yet the
axiom has no bearing if applied to hand tools, though in turning
metal the same rule is advisable, as it affords a rigid rest at the
most convenient place. No matter at what height the rest is fixed,
the tool can be placed at a tangent to the work by elevating or

depressing the handle as may be required.

To make the action of turning tools clear, so far as their
cutting edges are concerned, | will borrow from “Lathework” a
diagram which shows two tools correctly applied for cutting both
soft and hard material. By this it is seen that the slide-rest tool,
with a strong cutting edge suited for operating upon highly
cohesive metal, such as steel, and the acute wood-turning chisel,
suited for the softest material, have each the lower face-angle
placed in the same position with regard to the work. The upper
face, which wedges back the shavings, curling or breaking them
according to the nature of the material operated upon, is the only
one in which any difference is observable agreeable to this latter

condition.



In Fig. 13_the line of centres is shown by g, It is precisely to
this height that all slide-rest tools should be set. With hand tools
it is of little importance whether they be applied above, below, or
on the line of centres. The edge of the metal-turning tool is
formed by the meeting of the faces a, and d, d, x is three
degrees from the perpendicular, and this gives the angle of the
edge as eighty-seven degrees. The edge of the soft wood chisel is
formed by the meeting of the faces ¢, x and d, x enclosing
twenty-five degrees, still keeping the lower face in the same line,

that is a tangent to the circle.

Suppose the tool is laid on to a true cylinder, so that its bevel
forms a tangent to the cylinder, it cannot cut the material; but
directly the handle is raised the cutting edge is depressed into the
cylinder, and all that material lying outside of the diameter of the
edge is removed. The position of the cutting edge is best
determined by the sense of touch, the tool being laid on the T
rest with its end overhanging the work considerably. The lathe
being in motion, the tool is then drawn gradually towards the
operator, all the while keeping it resting on the cylinder, till the
edge reaches the point at which it forms the tangent, and then it
commences to cut. By slightly tilting the tool, the edge is brought
to act on a smaller diameter, and turnings are removed under the

most advantageous circumstances.



Fig. 13. OF

Apertures which, in comparison with their depth, are of small
diameter necessitate the use of tools of special form, which are,
generally speaking, hook-shaped. Tangs of various forms and
dimensions have the ends bent to form gouges and chisels, so as
to be available for work where the ordinary straight gouge or
chisel could not enter. To attain efficient mastery over these hook
tools requires considerable practice. In the hands of inexperienced
persons their application frequently leads to mishaps. A strong
wrist and, above all, practice in using the tool are required, in
order to counteract the powerful leverage exerted by the work,

which tends to twist the tool and wrench it from the grasp.



The length of handle is an item of importance in all hand
tools, as reflection will show. They are all, when in use, governed
by the laws which act on a lever, the fulcrum being the point of
support on the rest, the cutting edge then terminates the short
arm of the lever, and the power over it is proportionate to the
length of the handle end as compared with the length of the
short end. The control over the tool is therefore greatest when the
rest, and fulcrum point, is nearest to the work, and the hand
holding the handle is nearest to the end. When the handle is not
sufficiently long, the edge of the tool is liable, when caught by
the work, to be drawn into cutting too deeply, through the hand
not having complete control over it, and, from the same cause,
with greater force, the tool will be twisted out of the grasp, or
the work forced from the chuck. In order to give greater freedom
in the movement of the cutting edge, tools used for wood-turning,
which are generally required to do a long range of surface, they
are used with the rest placed at some distance from the work,
and this, in giving longer motion to the cutting edge, gives a
much greater power on the leverage: and it is for this reason that

such tools require to have long handles.

Gouges for turning are made in all sizes, having cutting edges
from one-eighth to two inches. The sectional form varies from
crescent-shaped tools, with a thick back tapering to a thin edge,
to circular ones, in which back and edge are of equal thickness.
The curvature of the tools varies also greatly: from those in which
it is so slight that they may almost be considered straight-edged
to others having a semicircular edge. The length of gouges is
partly governed by their size, one inch gouges measuring generally

from ten to fifteen inches long.



The ordinary gouge and chisel used by the wood-turner must
not be confounded with those tools having the same names but
used in cabinet making and joinery. The carpenter’s and the
turner’s gouges are quite distinct tools, though they have a
general similarity; and the same may be said of the chisels used
in the respective trades. The turner’s gouge is a much stronger
tool, having more metal in it than its namesake; it is ground to a
different shape, and has a handle from eight to sixteen inches in
length, according to the size of the gouge. Fig. 14 _illustrates a
gouge handled complete. Both tools are ground on the outside of
the curvature, but the turner’s gouge terminates in a rounding
edge, without corners, instead of being square with the shaft of
the tool. This round form of edge is necessary in order to
obliterate the sharp corners, which would be liable to catch in the
work. It also allows the most prominent parts of the edge to be
used in grooves which are comparatively narrow. Very small curves

and mouldings can thus be easily operated upon by small gouges.

(: i = ——

Fig. 14. A

Several sizes are always provided for use, and whilst the larger
ones take off large shavings and rough the material to shape
quickly, the small ones are available for more minute work, and
may be used for turning in shoulders to very nearly an acute

angle.



Chisels for turning are made in sizes to correspond with the
gouges, but larger ones can also be procured. They resemble
ordinary paring chisels, but have no shoulder to the tang, the
edge being also formed very differently. The blade of a turner’s
chisel is bevelled equally from each side, leaving the cutting edge
in the centre of the thickness and at an oblique angle with the
sides. This angle is usually about seventy degrees and one
hundred and ten degrees, instead of being square across like a
paring chisel. Turning chisels are ground obliquely, for the sake of
greater convenience in use. One of ordinary shape performs the
work equally well, but, as that tool has to be applied at an angle
to the work, which is often inconvenient, an oblique edge is
preferable, allowing, as it does, a cylinder to be turned with the

tool at right angles to the axis of rotation.

The method is the same for applying both gouges and chisels.
The tool is grasped firmly near the cutting edge by the left hand,
the knuckles being uppermost. The right hand holds the handle
near the end, and, to afford greater steadiness, it usually rests
against the side of the body. Thus held, the tool, if a gouge, is
laid on the with its convex side downwards. The edge is brought
sufficiently near to the revolving cylinder to touch it in the
position of a tangent; that is to say, a straight line, drawn in
continuation of the ground bevel of the tool, will touch, but not
cut into, the cylinder. In this position the gouge will not cut, but
by raising the end of the handle with the right hand, the edge of
the tool is depressed, and it then comes in the position of a
tangent to a smaller circle. When the work is rotated, all the
material outside of that diameter will be shaved off by the tool.

During this process the pressure on the edge of the gouge tends



to force the tool deeper into the work; the right hand must,
therefore, hold down the handle till the work has been reduced all

round to the new diameter.

The first cut of the gouge is usually made at a short distance
from the right-hand end of the rough balk, and when a groove is
turned the tool is inclined towards the left, so as to remove the
material between it and the end. A new cut is then made towards
the left, and this is made continuous with the previous one by
inclining the point of the gouge as before; thus by a continual
shifting of the tool, and turning a small distance at a time, the
entire cylinder is brought roughly to form. The size is gauged by
means of callipers, and if much in excess of what is required a
further application of the gouge is the best way of reducing it;
and the cylinder is made as straight and even as possible by this
tool before employing the chisel. In this levelling operation the
gouge is slid along the top of the guided by the left hand, and
tracing on the work a regular spiral path. An expert hand can by
this means produce a very tolerable smooth surface to the work,
the gouge being traversed from both ends alternately, and the

parallelism is checked by callipering.

The chisel used for smoothing the work is applied similarly to
the gouge, and all that has been said applies to both tools,
subject to any modifications rendered necessary by their different
forms. The chisel is always applied so that its edge lies obliquely
across the surface of the cylinder, the handle being also slightly
inclined to place the edge of the chisel—which is, as has been
already stated, ground obliquely—at a slightly greater angle with
the line of centres than that it makes with the chisel blade. The



tool is land on the rest, with the blade resting on one corner of
the obtuse angle. The chisel is tilted up sufficiently to bring the
central part of the cutting edge against the work. Only the central
part touches, both corners being free, the edge lying obliquely
across the cylinder. If either corner were allowed to act on the
work it would be extremely difficult to guide the tool, which would
have a tendency to “catch in.” This tool is held with the left hand
grasping the blade close to its cutting end, with the knuckles
above; the right hand grasps the handle near to its end, holding
it near to the right hip, and the chisel blade rests on the one of
its lower corners only in contact. The tool is slid along with the
obtuse angle leading, and may be used from either right or left.

To reverse the direction it is only necessary to turn over the tool.

Through the tool being presented with its edge obliquely, only
the central part cuts, the two corners not coming in contact with
the work, and the extreme central part cuts deepest, the shaving
cut by the chisel being thickest in the centre and tapering off on
each side to a feather-edge. By carefully considering this, the
necessity of correct tangential position will be better understood. If
the chisel is laid on to cut with the entire breadth of its edge,
the tool becomes unmanageable from the quantity of material it
has to cut. The production of straight, level work will depend on
maintaining, during the entire longitudinal traverse of the tool, a
perfectly equal amount of tilting from the and the same relative
position of the handle held in the right hand. It must be
remembered that the chisel lying obliquely across the surface of
the cylinder, and forming a tangent to it, will not cut at all, acting
just as a gouge under the same conditions; but directly the

handle is raised, and the edge penetrates the diameter, then the



tool lies at a tangent to a circle of smaller diameter, and all
material outside of that circle will be cut off. The cut is taken
from either end, as most convenient, by simply turning over the
tool. The principles which govern the cutting action of the gouge
are equally applicable to the chisel, and it is by tilting up the
handle that the tool is fed into the cut.

Fig. 15_represents a gouge of the form in general use; it
measures nearly half-an-inch on the edge. The section shows
much less metal than is embodied in Eig._and this kind of gouge
is much lighter and handier in many respects than the one shown
at Fig. The grinding is more easily accomplished. The substance
of the tool is quite adequate to the requirements of all ordinary
wood-turning, and it is with gouges of this form that most work
is done. Larger sizes, from one inch to one-and-a-half inches, are
used for roughing-down purposes. The section of this tool is
crescent-shaped; the centres of the two circles, whose arcs form
the concave and convex sides, are about one-sixteenth of an inch
apart. The points of the horns are rounded off, so that all sharp
corners are avoided. The convex surface has a radius of a quarter
of an inch, the concave being only one-thirty-second less. From
these measurements, taken from a gouge by the aid of which |
have made many a bushel of shavings, the precise form of the
tool may be easily understood. The bevel ground around the
convex part very much resembles that of the following figure. The
elliptical form of the edge is more circular, owing to the larger
channel in this tool. After what has been said in connection with
the chisel, it is scarcely necessary to mention that the angle

enclosed by the bevel and the inner surface should be about



twenty-five degrees. Tools for soft wood turning are seldom more

than thirty degrees on the edge.

The accompanying cut, Fig. shows three views of the cutting

end of a turner’s gouge, and are intended to illustrate the method
of grinding. C is the front, or concave side, of the gouge, and
shows the parabolic curve of the cutting-edge. B is the side, and
shows the long sloping chamfer made by grinding the tool. The
angle formed by this chamfer should be from twenty-five to thirty
degrees. It is this chamfer that should form a tangent to the work
when the gouge is in use. A shows the back, or convex side, of
the gouge, and the chamfer will be seen to be of equal slope all
round. In setting gouges, the turner has an ordinary oil-stone,
with a number of different-sized, semi-circular groves worn into it.
A groove the size of the gouge is selected, the back or chamfer
part rubbed along it, at the same time turning the tool slightly, as
when grinding. Then with a slip of oil-stone having a rounded
edge, the wire-edge, which will be found all round the cutting

edge in the hollow side, is removed. In doing this great care



must be taken to rub the burr down only level with the surface
on the hollow side, because tilting up the back end of the slip
would produce a slight chamfer on the hollow side of the tool,
and this is not desirable. The operation, however, turns the wire-
edge backwards, when the tool must again be lightly applied to
the hollow set-stone; and, finally, one or two more rubs on the
inside with the slip, after which it is wiped with a piece of soft
leather, or on the palm of the hand, which removes any remaining
wire-edge, and the tool is now ready for work. All the gouges,
large and small, are ground and set as described above, different-

sized slips being used.
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A BACK. B SIDE, C FRONT.

Fig. 16. A

Fig. 17_shows a quarter-inch gouge. Top, side, and sectional
views being given, the small semi-circle shows the size and form
of the cutting-edge. This kind of gouge is particularly strong, as
can be seen from the sectional view, there is only a small channel
as compared with the substance of the tool. The bevel formed by
grinding is shown in the side view; and the form of the point,

seen from the top, illustrates the correct form for grinding. There



are no sharp angles, the point ends in an elliptical edge, leaving
the centre most prominent. The horns of the crescent-shaped
section are thinned off on their outer sides, to save metal and
leave less to be ground away. Both the inside and the outside
curves are circular, excepting the part just alluded to; the centre
of the smaller circle is, however, fully a sixteenth of an inch from

the centre of the convex face.

Fig. 18 represents a three-quarter inch chisel; side, top and end
views are given. The two bevels, which meet at the cutting-edge,
enclose an angle of twenty-five degrees. This, as will be seen by
the diagram, Eig. is the angle suited for wood-turning tools. The
oblique edge forms at each corner angles of seventy degrees and
one hundred and ten degrees respectively, as has been mentioned
previously. A chisel of the size illustrated will measure from about
eighteen to twenty inches from end to end, when handled ready
for use, the blade being about half that length. The rectangular

figure, facing the cutting-edge, is a view of the end.



Fig. 18. A

Fig. 19_illustrates a hook-tool used for turning interior hollows.
The steel shaft is forged out thin and wide at the end, and curled
into a circular form as shown. The outer part of the circle is
ground square with the tang; the inner side is thick in the centre
and bevelled towards both edges. This makes a sharp cutting-edge
around the ring, as shown in the top view. The tang itself is
square in section, with the corners bevelled off; near to where the
hook commences it is nearly round. These hook-tools are carefully
filed round the inside to form a smooth bevel; all the corners are
rounded off, and the tool is then hardened and tempered for use.
It may be applied to the work either side up, and considerable
manual dexterity is required in its use to prevent accidents of a

more or less serious nature.



Fig. 19. A

The other necessary tools for ordinary wood-turning are but
few, and consist of callipers, a pair of compasses, two or three
slips of oil-stone for setting up the gouges, a side tool and a
parting tool. Fig. 20 shows a large scale view of the side and
edge of an ordinary parting tool. A grindstone and an oil-stone
are also very useful, and, in practice, the use of these cannot well
be dispensed with. There should be about half-a-dozen pairs of
callipers of various sizes, the largest opening to about twelve
inches to fourteen inches. Also one or two pairs of inside

callipers, these being too well known to need illustration.



Fig. 20.

The parting tool is in shape like Fig._about five-eighths of an
inch broad and one-eighth of an inch thick. It is used for cutting
off pieces of finished work from the block, held in the cup chuck,
or on a face plate, such as bosses, patellas, draught-men, &c. It
works best when the grain of the wood is running at right angles

to the lathe centres, that is plankways.

The above tools are about sufficient for most purposes. There
are, however, a variety of other tools of peculiar forms required by
turners who do a great variety of work. The shape of these
suggest themselves from the nature of the work to be done. Old
files of various forms are often utilised by grinding into the
required form. In the grinding of all tools, see that the ground
part, or chamfer, is a straight line from the heel to the cutting-
edge; and in setting on the stone this surface should lie nearly
close on the stone, the heel only slightly raised, so that the
cutting-edge comes in contact with the stone. If the handle end is
held much higher, a new chamfer is immediately formed at a
more obtuse angle than the ground part, and the tool will not

work satisfactorily until it is re-ground.



The first actual turning is done with the gouge, and large ones
are used for large rough work. The correct angle for grinding the
gouge, and the proportion of handle have been previously
mentioned. The rest is placed just clear of the revolving work, and
the T adjusted to a convenient height, so that when the cutting-
edge is performing properly, and the tool resting on the top of
the the handle will come to a convenient place at the right-hand
side. The height of the rest is therefore generally to a certain

extent governed by the stature and habit of the workman.



CHAPTER II1.

ROUNDING TOOLS AND

THIS chapter deals with the tools used for producing plain
cylindrical work, such as curtain poles, broom-handles, dowel-pins,
&c. A large quantity of cylindrical wood is used in many ways other
than for the purposes named, but it would be of little use even to
attempt to enumerate them all. Hard and soft woods are alike used

in all sizes, from about a quarter inch diameter upwards.

Rounding machines are employed when the work has to be
produced in large quantities. The wood, rough as it comes from the
saw-mills, is fed by rollers into a hollow revolving mandrel, which
carries an internal cutter. This reduces the material to a cylindrical
form, and rollers with hollow grooves draw it out on the other side.
It is not easy to say whether a rounding machine may be termed a
lathe or not. The distinguishing characteristics of this latter tool

have not been definitely determined.

Hollow planes are frequently employed for making cylindrical
work; the accuracy of the result is not to be compared with that
produced by rounding machines, or even by rounding planes or
rounders, of which more hereafter. In a workshop where curtain-
poles are the staple produce, | found the hollow plane holding the
post of honour. The wood, having been sawn into rods of square
section, is laid on a shooting-board, which is grooved to receive it,



and the corners are taken off with a jack-plane, thus the material is
reduced roughly to hexagonal form. A hollow plane is then used,
and the wood is quickly shaved down to a circular section. A
practised hand will make very good cylinders, but, of course, there
is no means of ensuring perfect accuracy. The work is done quickly,
and it is sufficiently true for the purpose for which it is intended;
hence it is saleable, and the tools used for producing it are not
costly. This latter consideration is probably the chief cause for
adopting this primitive method, instead of using some of the
modern machinery for the purpose. A few shillings will suffice to
purchase the necessary hollow planes, but a rounding machine
costs something like ten times as many pounds, and, moreover,
involves the employment of steam power and other incidental

expenses.

Rounding planes, or rounders, are used to make cylindrical rods.

The tool consists of a wooden stock, or handle, with a round hole



through it. See accompanying illustration, Fig. A plane iron is fitted
to the stock, and projects slightly inside the hole. The work has to
be rotated, and the rounder is forced on to it, the rough wood
entering the hole, which forms a guide for it. The plane iron
reduces the irregular pole to a perfect cylinder as it passes through
the tool. In many respects the rounder acts in a manner similar to
the rounding machine. The chief difference is that in the latter the
machine revolves, whilst in the former the work is rotated whilst
the rounder is held stationary. This tool forms the connecting link
between the implements used by turners and carpenters. The
ordinary rounder is suited to round one size only, but adjustable
tools are made with which any sized cylinder, within the limit of

the tools’ range, can be made.

Hollow augers, used for cutting tenons on wheel spokes and
many other purposes, are very similar in construction to the
rounder which has just been described. Universal hollow augers to
cut all sizes, from three-eighths of an inch to one inch and a half
are made, and very useful tools they are.




Fig. 22 shows an apparatus intended for use on a lathe, and
adapted for turning cylindrical work straight, tapering, or any
contour that has not abrupt alterations in its form. The apparatus
is shown on the lathe illustrated on page Fig. It consists of an iron
casting, fitted to slide along the lathe bed, to which several cutters
are fixed. A circular plate, having a series of graduated holes, serves
as a guide and steady for the work, which is turned to fit one hole
by the knife shown slanting upwards. The knife placed vertically
against the guide plate is placed at a slight angle, and serves as a
self-acting feed, causing the apparatus to move automatically. The
arm, which bears the name of the maker, rocks on the bolt, which
is also shown, and carries the finishing tool. This arm rests upon a
template fixed to the front of the lathe bed, and thus shapes the
work to any desired form. This apparatus will take work from half
an inch to two-inches diameter, and turn out from eighty to one-
hundred-and-fifty objects per hour.
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Fig. 23_shows a lathe arranged for turning long tapering handles.
The action is automatic, and from 1,200 to 1,400 handles, thirty
inches long, can be produced in ten hours. Skilled labour not being
required to work the machine. The action is obtained by means of
the apparatus illustrated at Fig. which is fitted to an ordinary wood-
turning lathe, such as shown at Fig. The wood is square when
placed on the lathe, a cutter reduces it to fit a hole in the guide
collar by which it is held steady. The finishing cutter is attached to
an arm jointed to the sliding part, and this arm, by moving over a
guide, causes the finishing cutter to produce work of any required
form within not very wide limits. The advance of the apparatus is
made self-acting by means of a knife placed at a slight angle. A

glance at Fig. 22 will best explain the action.

The two forms of rounding machines next illustrated are
manufactured by Messrs. W. Furness & Co., of Liverpool.

Fig. 24 _shows a machine for turning pins and rods of all
diameters, from one-quarter inch to three inches, and of any length.
The hollow mandrel is mounted in bearings on a headstock, which
is bolted to a substantial cast-iron stand. The mandrel is driven by
a belt from a countershaft. The right-hand end of the mandrel
carries a cutter-head, which is also shown separately in the
engraving. This cutter-head carries two cutters, one a gouge and
one a chisel; the former reduces the wood roughly to form, and the
latter, acting on the part already made circular, makes it quite true
and smooth. The wood is shown entering on the right hand end,
square as it leaves the saw mill, and issuing on the left a true
cylinder. On the right is a stop flange or holder, which prevents the
wood from turning round by the motion of the mandrel. The stop

rests against one of the faces of the square wood.



The material is fed into this machine by hand, while a second
person is employed in withdrawing the finished cylinders. A hand-
fed machine cannot be worked to its full capacity, and is much less
economical than an automatic machine. With self-acting motion the
work is fed in at a speed of from ten to twenty feet per minute,
the speed being regulated according to the size and hardness of
the material. A hand-fed machine could not be supplied so fast.
About one horse-power is necessary to drive the machine which has
been described. A smaller machine, which will turn work from one-
quarter inch to one-and-a-quarter inches in diameter, is made by the
same firm. It is similar in all other respects, and only requires

about half the before mentioned power to drive it.



Fig. 24.

Fig. 25_shows a rounding machine with automatic feed motion.
It is similar in its general principles to Eig. The square timber is
fed in at the left-hand end between two rollers, which have grooves,
These rollers are made to grasp the wood by the pressure of the
weight shown above. The lower wheel is revolved by means of the
gear-wheels, shown driven by the tangent screw. A cutter-head
comes next; this carries a chisel and a gouge, as previously
described. By these tools the wood is shaped to a cylindrical form,



and it then passes through the hollow mandrel to the rollers at the
right-hand end. These rollers are covered with india-rubber, so that
they do not indent or damage the smooth and finished cylinders.
They are held in contact with the wood by the weight, shown
above. The tangent screw turns the wheel which drives the lower
roller. Thus both pairs of rollers are driven at the same speed from
the screw-shaft, which carries at the right-hand end a fast and

loose pulley for a driving-belt.

Fig. 25.



The hollow mandrel is mounted in bearings on a head-stock. The
speed at which this should be driven is determined by the diameter
of the work produced. For three-inch rods five to seven thousand
revolutions per minute would be a fair rate, and the smaller the
work the higher should be the speed. The lower rollers in the pairs
are adjusted to a suitable height, according to the diameter of the
work to be turned, by means of the hand-wheels, shown at both
ends, below the bearings of the tangent screw shaft. The weights
above bring the upper rollers in contact. The pressure is regulated
by adjusting the weights along the lever arms to which they are

fixed with set screws.

The necessity of driving revolving cutters at a high speed in
wood-working machinery is now fully recognised. Not only does
increased speed of the cutters allow the wood to be fed at a
correspondingly faster rate, but increased velocity of the cutting
edge produces a cleaner and better surface. It is only during recent
times that wood-working machinery has been driven at the very
high speeds named. Formerly it was considered to be impossible to
manufacture bearings that would work satisfactorily under these high
speeds. It has, however, now been ascertained that cutters will do
more work of a better quality when driven at high velocities, and
though the machines which carry them have to be constructed with
extra caution, yet the consequent extra initial cost is inconsiderable
when compared with the increased productive capacity.

Great attention must be paid to the correct balancing of cutter-
heads which are driven at a high speed. Any deviation in the
equipoise will impart a tremor, or spring, to the tool, and bad work



will result. The bearings must be kept plentifully supplied with a
suitable lubricant. A channel should be cut the whole length of the
plummer-block bearing for the oil to flow in, and thus ensure a

constant supply.

Spindles which have to be driven very fast should have their
bearings as small in diameter as possible, consistent with the duty
the spindle has to perform. The bearings are generally made very
long in proportion to their diameters: twelve diameters long is
perhaps a safe average. The greater the amount of bearing surface
the longer it will wear. It is not superfluous to remind readers that
to increase the length of a bearing does not increase the friction,
and whether a spindle runs in bearings one inch or twelve inches
long the same power will drive it, providing always that the
diameters of the bearings are the same. An increase in the
diameter will necessitate an increase in the power required to drive,
and thus the necessity of keeping the diameters of bearings as

small as possible is manifest.

The speed at which cylindrical work can be turned in a rounding
machine of the construction illustrated may be judged by the
figures given above. With cutter-heads running at over 5,000
revolutions per minute, the material may be turned at the rate of
from thirty to forty feet length per minute. The enormous quantity
of rod that can be turned out by a machine in constant work is

surprising.



CHAPTER IV.

FITTING UP A

AS distinguished from a metal-turning lathe, a wood-turning lathe
usually has neither back gear nor slide-rest. It is termed a plain

lathe, and consists of two headstocks, T rests, bed, standards, fly-
wheel and treadle, the fly-wheel and treadle indicating that it is a

foot-lathe, that is, driven by the foot of the operator.

A first-rate plain foot-lathe would have all the above parts made
of iron and steel, with the exception of the treadle-board; but very
many wood-turning lathes are mounted on a wooden bed and
standards, and very many good wood-turners never use an iron-bed
lathe. Plain lathes are made from two-and-a-quarter-inch up to seven-
inch or eight-inch centres—meaning the height of the centre of the
mandrel above the upper surface of the bed. The best plain lathe for
all-round work is one about six-inch centres; it is not too large to
drive by the foot, and while it does any work up to its capacity, it

will also do small work equally well as a smaller lathe.

A lathe with wooden standards and bed is generally much cheaper
than one all iron: indeed, a good plain lathe may be bought second-
hand for a few pounds. By procuring two head-stocks, fly-wheel and
crank-shaft, anyone handy with woodworking tools may make for
himself the wooden parts.



In fitting up a lathe for ornamental as well as for plain turning a
complication of parts is to be, so far as possible, avoided. Workmen
should not be without proper tools, but in many instances elaborate
and costly apparatus may be dispensed with and their purposes
fulfilled by the use of simple tools. For example, a driving-wheel with
V grooves, and an iron pulley with V grooves, for the mandrel,
incurs an unnecessary expense, as, for light work, a driving-wheel
with a flat rim and a wooden pulley on an iron mandrel will be
found equally efficient. Again, where expense is a consideration, an
iron bed may be dispensed with. A few hints on the fitting up of an

inexpensive lathe may be useful.

The first thing to be considered is the lathe-bed. Either pine, teak,
or mahogany may be used, according to the taste and means of the
maker; teak is to be preferred on account of its stability. If required
for wood-turning only, the space between the bearers should be two
inches; if for metal-turning as well, it should be only one-and-a-half
inches. The length of the bed should be about five feet and the
depth six inches.

In purchasing the mandrel head-stock, select one that fits quite
tight in the collar and tail-pin bearings, otherwise work cannot be
properly turned. It may be here mentioned that a great evil in the
manufacture of lathe-heads is that the holes for the tail-pin and the
collar are not bored in truth with each other. In this case the collar
fitting soon works loose, and the labour of driving the lathe is

greatly increased.

Six-inch head-stocks will be found the most useful size for

working both metal and wood, but the holding-down bolts should be



long enough to allow of the head-stock being raised upon blocks for
turning large articles. A further extension for turning large diameters
may be arranged by cutting out pieces of the lathe bed, having first
screwed a piece of iron on to the side of each bearer to strengthen
the bed. A strip of veneer should be glued on the piece cut out to
make it fit tight into its place. To refix the piece, procure a flat
piece of iron, such as is used for making iron hoops and bands, cut
off four lengths of about three inches more than the length of the
opening, bore in each one say five holes, counter-sink them, and
screw two pieces on to each piece cut out. Fit the pieces into their
places and fix them there by means of a screw driven through the
projecting ends of the iron strips into the bed of the lathe. When a
large diameter is required to be turned, take out these end screws
and remove the loose pieces of the bed. When neatness of
appearance is studied, the iron strengthener and the four strips may

be let into the wood so as to be flush with the surface.

The mandrel should, in all cases, be made of iron or steel, but a
wooden pulley will be found to answer ordinary requirements. The
pulley should have two speeds—about two-and-a-half and five-and-a-

half inches diameter respectively.

For the driving-wheel, one about two feet eight inches in diameter
and sixty to seventy pounds in weight will be found very useful. For
wood-turning, flat rims to both driving-wheel and pulley will answer
quite as well as the more expensive grooved rims. These so-called
flat rims are turned slightly rounding; this prevents the band running
off, no flanges will be required. The leather band should be three-
quarters of an inch wide, secured by a buckle of the same width.
Holes should be punched to suit the different speeds. The buckle
need be no wider than the strap, if the latter be cut slightly

narrower where the holes occur. When punching the holes, take care



that the band shall fit sufficiently tight, as a loose band is a source

of continual annoyance.

The crank should be countersunk at each end to receive the
pointed centres. Do not have the crank itself pointed, as, in case of
breakage, the driving-wheel would have to be taken off to have the
crank re-pointed. The driving-wheel should be fixed by means of
eight wedges. If the wheel becomes loose it can be tightened by
means of the wedges. In doing this do not strike the wedges with a
hammer, or the ends will be burred up, but hold a piece of iron
against the wedges and strike the iron. The driving-wheel must run

quite true upon the crank, otherwise it will shake and jar the work.

To connect the treadle and crank, a flat chain band attachment is
the best. A small wheel should be made to rotate upon the treadle,
with a groove round it to receive the chain, which is passed round

the wheel and over the throw of the crank.

A mandrel suited to the peculiarities of wood-turning is shown by
Fig. It is drawn to scale, and the dimensions may be taken from the
illustration. The nose, on the right-hand end, is cut to Whitworth’s
standard pitch, one inch in diameter. This gives a good stout screw,
which will hold well in chucks made of wood. This quality is a most
desirable one, and it should be rigorously insisted on. A small nose,
or a fine thread, will speedily destroy the worm in wood chucks
screwed on to it. A shoulder having sufficient bearing surface is also
necessary; the chucks must have ample bearing against the shoulder,
to ensure that they shall run true when replaced after removal. The
large nose-thread and the wide shoulders, which have been
mentioned as so necessary for wood-turners’ lathes, cannot both be

obtained with the usual conical front bearing to the mandrel.



In the drawing, Eig. the front bearing is shown as a neck. Collars
on the mandrel form this neck. The front collar forms the flange
against which the chucks take their bearing. The back collar is the
shoulder, which prevents end-play of the mandrel in working. The left
hand end runs in a female centre, and this is screwed up to bring
the back collar to a steady bearing against the brasses. By these
means the end-play of the mandrel is confined. The front collar is
not fitted to touch the brasses, though the neck should not be any
longer than necessary to leave the collar just clear. This front collar,
forming the flange against which the chucks screw, is only sufficiently
wide to ensure adequate strength. The dimensions shown will suffice.
The screw on the nose is kept short, a good rule being to make the

length equal to the diameter.

Every chuck, and all work mounted for turning without the back
support, should be kept as close as possible to the mandrel
bearings. It is easy to understand that by prolonging the mandrel, or
the work, beyond its bearing, the liability to tremor is increased. This
is readily proved by mounting a comparatively long piece of wood in
a chuck and turning it with the end unsupported. The operation may
be successful at that part near the mandrel, but as the turning tool
is applied further from this support so will its action become less
smooth and accurate, till, at a certain distance, only serrated

cuttings, or “chatters,” can be produced.
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Fig. 26. FOR

This simple result, which must have become apparent to every
observant turner, should convince beyond question that all work,
mounted without support from the poppit, should be fixed as near
as possible to the mandrel bearings. So long as the mandrel nose
contains enough threads to make a reliable hold for the chucks, the
shorter it is the better. A length equal to the diameter is the rule
adopted by the leading manufacturers of high-class lathes, and it is

one that may be safely followed. The nose shown in the drawing has



eight threads to the inch, which is the standard pitch for that

diameter.

Steadiness is a characteristic of long mandrels, and as space is
not specially restricted in wood-turners’ lathes, it is advisable to have
a mandrel about ten inches to twelve inches long. Iron that is good
in quality answers every purpose for the body of the mandrel. The
bearings must be of steel and properly hardened, to produce a good
head-stock having lasting qualities. The collars and the neck part, if
of steel, are welded on to the iron. The point at the rear end is a

plug of steel, driven into a hole bored up the centre of the iron.

Pulleys are usually driven by straps from overhead shafting, set in
motion by steam power. A single pulley, made of wood, driven on to
the rough iron, often suffices. When a fast and loose pulley are put
on the mandrel, some further work is involved. A single pulley is,
however, better; also the stopping and starting can be better effected

by means of some of the overhead gearing.

Before leaving the mandrel, Fig. it may be mentioned that though
the illustration is intended to convey an idea of a most useful
pattern for mandrels, yet the many modified forms that are made

have frequently special points in their favour.

A square hole is often made in the centre of the nose-screw, so
that any of the various bits and boring tools made to fit the
ordinary carpenter’s brace may be used in the lathe. This is very
convenient, and, when the diameter of the nose is sufficient to allow
a hole of the standard size without injuriously depreciating the

strength of the mandrel, this plan should be adopted. The hole



should be central and tapering, to correspond with the shanks of the
tools for which it is intended. A taper drift is used to form the hole,
and this is best done before the thread is cut on the nose. Such a
hole affords a very convenient means of chucking many small objects
which may be shaped to fit. It is available for short lengths to be
turned unsupported, but is more particularly useful in turning long,
slender rods, the diameter of which does not greatly exceed that of

the square hole measured diagonally.

All kinds of square rods are mounted for turning in an analogous
manner. A block of wood is fitted on the lathe nose to form a
chuck; a round hole is bored into it centrally, and this is afterwards
squared with chisels, or other tools. This chuck serves to carry all
square wood which will fit it, and which is mounted to run on the
back centre-point. The hole may be about equal in depth and
breadth; that is to say, a hole one inch square should be about one
inch deep. The chuck last described is the one generally used when
turning balusters, newels, and all other kinds of turnery, the wood
for which is mounted on the lathe square as delivered from the saw-

mills.

The accompanying drawing shows a lathe which has done long
and good service. In Eig. the two head-stocks, A and B, are
mounted upon a wooden bed, C, of good red pine; it is made of
two pieces four-and-a-half feet long, six inches deep and two inches
thick. The two standards, D D, are six inches broad and two-and-a-
half inches thick, they support the bed at a height from the floor of
thirty-eight inches, they are cut away on both edges at the top,
giving a rest for the bed, which has a space, or opening, exactly the

width of the projecting parts on the soles of the head-stocks. The



two parts of the bed are bolted to the standards, the bolts passing
through the whole.

The secondary standards, E, are two-and-a-half inches square, as
also the bottom pieces, which receive the standards by mortising,
and serve to fix the whole to the floor. Two short rails are mortised
to the top of the secondary standards to support a tool shelf, which

is some fifteen inches broad.

In Fig. 27 _will be seen a short standard supporting the end of
the crank-shaft. This is only necessary when the shaft will not reach

to the main standard.

The crank-shaft in this case is three feet six inches long, and is
double-throw—that is, has two cranks, with rods suspending the
treadle. The only benefit of the double crank is, it admits of a long,
steady foot-board, so that the operator may travel along it with his

foot in turning a lengthy piece of work.

Referring to the two head-stocks. That on the left, A carries the
mandrel which rotates the work to be turned; two wooden pulleys,
one three inches and one five inches in diameter, are fixed on it.
The nose is screwed to receive various chucks, and it has a square
hole to receive a square shank prong-chuck, or driver, sometimes
called a swallow-tail, commonly used for turning wood between

centres.

The head-stock, B, is made to slide along the bed, and to fix
down at any desired part of it by the holding down bolt, a similar
bolt fixes the T rest-socket in the same manner. The nuts of these



bolts have bent lever handles, as shown. This headstock, B, is bored
to receive a sliding cylinder carrying the cone-centre, and is actuated

by a screw attached to the hand-wheel on the right-hand end.

The lathe under consideration has a driving or fly-wheel, with two
speeds, as will be seen from Fig. Two wheels are keyed to the shaft,
their combined weight being over seventy pounds. A five-inch lathe
should have its fly-wheel about seventy pounds weight, and, if a
single wheel only, not less than thirty inches diameter. The two

wheels in Fig. 27 _are thirty inches and twenty-five inches diameter,

the belt used is one inch broad.

For turning work of small diameter, use the quick speed, having
the belt on the thirty-inch fly-wheel and three-inch pulley. For discs
or flanges of from twelve inches to six inches diameter, use the
small fly-wheel and large pulley. In this case the mandrel is going at

a slower speed, but the power is greatly increased.



This acquisition of power is a very great advantage even in a
wood-turning lathe, from the fact that large discs, of say fifteen
inches or eighteen inches, offer a greatly increased resistance to the
motion of the lathe, as the further the cutting tool is removed from
the centre, the greater is the leverage against the driving power. The
disc, though running at a reduced number of revolutions, is really
running at a very high speed towards its periphery; for example, a
fifteen-inch disc travels some forty-five inches at its outer edge for
every revolution, while the part of the same disc one inch from the
centre only travels some six inches in the same time; that is, the
outer edge of a fifteen-inch disc is running nearly eight times faster

than that part an inch from the centre.

In a properly fitted up lathe, the cone point in the head-stock, B,
should be exactly in line with the central point of the prong-chuck in
the mandrel. This is called the line of centres, and is an imaginary
line passing through the centre of the mandrel, and also through the
centre of the poppet-barrel in head-stock, B. The two heads should

be so placed that this line would pass exactly through their centres.

The socket that carries the T rests is made to slide, so that it
may be readily adjusted to the work. The T has a shank to fit the
socket; it may be turned angularly, raised or lowered as wanted, and
is held firmly by a set screw. Two one six inches and one ten inches
long, are about sufficient for ordinary purposes. For long jobs, such
as pillars, mangle-rollers, broom-handles, &c., a long T is used; it
has two shanks to fit into two sockets, thus enabling the turner to

do a long length of work without shifting his



CHAPTER W.

THE appliances used for attaching the work to be turned to the
lathe-mandrel are called chucks. They usually screw on to the
mandrel nose, but sometimes this has an internal thread, and
there are other means of attachment. Chucks are used in wood
turning according to the kind of work to be performed, but the
hollow chuck, the cone screw chuck, and the prong, or strut
chuck, are almost indispensable to all turners. By the aid of these
three chucks the bulk of ordinary turning is performed. They
should be made of metal, this being greatly superior to wood,
while the difference in cost is comparatively slight. Many turners
use chucks of beech or box. It is the best plan to have the three
chucks above mentioned made of cast-iron, and then prepare
pieces of beech to fit the hollow and the screw chucks. If metal
chucks are not used, boxwood should be used and not beech. It
may be here mentioned that for iron chucks a male mandrel-
thread is best, but for wood chucks a female mandrel is often

preferable.

The prong chuck, Fig. is used for every kind of wood turning,
when the work is supported by the back centre. The most simple
chuck of this description is made by driving a prong into a wood

chuck. The prongs are sold at tool-shops ready forged to shape.



The ends usually terminate in a plain knife edge, which is
diametrically across the prong. This form is wrong in principle,
and generally unsatisfactory in use. The wedge-like edge, when
forced into the end grain of the wood, tends to split it, and this
usually results when the prong is applied incautiously. The
illustration, Fig. shows the prong made as it should be. A metal
chuck is first prepared, and the steel prong, only roughly shaped,
is driven into it. The central pip is turned up true on the lathe; it
it shaped conically, as shown. Two opposite sides of the prong
are then made flat by filing; they taper from about half an inch
wide at the back to about three-sixteenths or one-eighth of an
inch on the front edge. The two edges are bevelled from the back
only, so as to resemble a carpenter’s chisel. Prongs of this shape
hold the work more firmly, and are not so liable to split it as
those having a straight wedged-shaped edge. Each prong holds at
an independent place, and any tendency to split is distributed at
two quite distinct points. The central pip is intended to keep the
work central, and the prongs are to carry it round. It is necessary
that the pip should run true, so that the work may be replaced

true if removed from the lathe.




Fig. 29.

In use, the prong chuck is first imbedded in the work only so
far as the pip extends beyond the edges of the prongs. The back
centre is brought up to support the opposite end; the lathe is set
in motion, and the work set true. The work is then driven on to
the prong chuck by means of a mallet, sufficiently to firmly imbed
the prongs, and the turning may then be proceeded with. All
kinds of wood-turning done between centres are most frequently
driven with the prong-chuck, and it is only in special cases that
other chucks are used. When large numbers of square pieces are
to be operated upon, a square-hole chuck, such as has been

described, is better, because it saves time in chucking the work.

The next chuck illustrated is the conical screw-chuck, Fig. This
chuck is used for turning all kinds of wood plankways of the
grain, when a central hole is allowable. The back centre is not

used as a support for work mounted on this kind of chuck.
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Fig. 30.

The body is made usually of cast iron, but sometimes of brass,
gun-metal, &c. It may be from two to four inches in diameter for
a five-inch lathe. The front face must be turned quite flat and
true. The conical-screw is of steel. The thread should be coarse
and thin, similar to the thread of an ordinary wood-screw but
conical. A special screw tool is necessary for cutting conical
threads, in order to make them upright. If cut with the ordinary
form of chaser, the thread would lean forward very much, and
would have but comparatively slight hold on the wood into which
it was screwed. The steel cone may be fixed into the casting by
driving in from the back, or a fine thread will hold it very well,
but it must be screwed very tight, and sometimes has to be
riveted at the back to prevent the screw being removed when

unchucking work.



Fig. 31_shows the form of comb-screw tool suited for cutting
the thread of a taper-screw so that the thread is itself upright.
The teeth are cut in a slanting direction, and those cutting the

small part of the cone have their points ground off.

Different sizes are employed, according to the dimensions of
the work to be turned; two or three are sufficient for most
purposes. To mount work on this chuck a hole is bored centrally,
and of a size and shape suited to the dimensions of the cone-
screw. A conical, half-round bit, such as is commonly used in the
carpenter’s brace, is a useful tool for this purpose. The wood is
screwed on to the cone screw direct, the chief consideration being
to get it flat against the face of the chuck. When this is secured,
the work may be taken off and replaced tolerably true. Discs of
wood, which would be spoiled by having a hole in them, are
frequently mounted on the cone-screw chuck by being first glued
or cemented on to another piece of wood, which is bored and
screwed on to the chuck. If the surface of a piece of wood fitting
the chuck is turned true, and the work to be turned has one of
its surfaces planed flat, the two may be fixed together by glueing,
and when finished the separation is easily managed with care. It
is, perhaps, the best plan to make the joint with a piece of paper

glued on both sides. This allows easy separation.



Fig. 31. FOR ON

Work of large dimensions is sometimes further secured on the
cone-screw chuck by putting wood screws through the flange into
the work, holes being bored through the flange to receive such
screws. An ordinary wood screw is sometimes used for the central
screw, but it is not nearly so strong as the steel screw, illustrated.
For some purposes, when the central screw is objectionable, a
disc of wood may be held on a flange by three or four wood

screws, the central screw being dispensed with.

The two chucks illustrated afford the means of dealing with
wood in the form of both rods and discs, and they are those in

most general request by the wood-turner.

The next illustration, Eig. shows a spring-chuck which is
employed to clamp small pieces of wood. This chuck is practically
self-centring, and is the kind used by pipe-makers and others; it is
suitable for chucking tobacco pipes, &c. The drawing shows a
chuck with six grooves, but the number is immaterial. Some

workmen use those with only one saw-cut, dividing the chuck into



two parts, giving only two jaws. This is undesirable, as the work
so chucked is not held firmly. Three jaws would act very well, but
it is difficult to cut only three saw kerfs, and for that reason six
is the number more generally made. Good sound boxwood is the
best material from which to make such chucks, and at the
termination of each saw-cut a hole should be drilled. This not
only lessens the liability to split, but also, by decreasing the
amount of material near the butt end, makes the chuck more

flexible at that point—a desirable quality.

Fig. 32.

In order to ensure the jaws bending near to the butt end, the
interior of the chuck should be hollowed out where the holes are
bored. This method of reducing the substance of the wood is a
better one than that of drilling large holes, because it reduces the
strength in the right direction, and does not make the chuck

weak, as is the case with large holes.

The outside of this chuck is turned slightly conical, so that the
metal ring, shown in Eig._when forced on it closes the points of

the jaws, thereby gripping any work that may be placed within



them. The range of motion in the jaws of this form of chuck is
not very great, and hence it becomes necessary to have several
spring chucks in accordance with the various sizes of work to be
executed. In order to prevent the wood from splitting, an iron ring

is often put around it at the butt end.

It is important to see that the ring which binds the staves
together runs true, as, if otherwise, the jaws are brought together
unequally, and the work chucked in them will be eccentric. The
inside of the ring should be rounded, so that its edge will not

catch and cut into the surface of the chuck.

To use this chuck, the ring is first pressed on to the jaws
moderately tight, so that it holds them firmly. A recess is then
turned in the end very slightly smaller than the diameter of the
object to be chucked; the ring is then pushed towards the front
end, thereby allowing the jaws to open. The work is put into the
previously turned recess, and there securely fixed by pushing the
ring back till the jaws clip it firmly. The ring is often driven on by
slight blows at various points of its circumference, always

remembering to get it to run quite true.

This chuck is used principally for work which has already been
turned true at some part, by which it may be conveniently
chucked. When a large quantity of objects are to be turned, the
dimensions of which are approximately the same, this chuck is
the most useful in place of a solid wood chuck, in which it would
be impossible to fix any but those of exactly one size. As an
example, a set of men for draught playing would be chucked with

the greatest ease in a spring-chuck, of the pattern illustrated, for



the purpose of ornamenting one of their sides. Some objects with
a projecting piece are most easily turned in this chuck. The bowl
of an ordinary briar-root tobacco-pipe may be chucked for boring

by merely cutting away a space to allow the stem to be free of
the jaws.

In the next figure is illustrated a chuck specially designed for
turning discs having central holes; or it may be used for
mounting any work which has a true hole in its centre, the
diameter of which is sufficient to allow the screw shown in Eig.
33_to pass. Numerous central screws of different lengths and
diameters to suit various objects may be fitted to such a chuck
as this. Plain steel spindles, with a thread at the extremity only,
are stronger than those with a thread cut all their length; but they
do not afford so great a range.

1

Fig. 33. FOR



The body-part of Fig. 33_is the same as the cone screw-chuck,
Fig. It must be faced up true to afford a bearing for any discs
mounted on it; and in the centre it has a hole to receive the
screw shown projecting with a cone and nut on it. This screw is
an ordinary bolt-thread cut on steel, and must be quite straight.
The length will be governed by the work it has to do; those from
two to six inches are commonly employed. The diameter is
restricted by the size of the hole in the work; otherwise it is well
to have it large enough to be quite stiff under the heaviest cut to
which it is likely to be subjected. The cone shown is bored to fit
without shake on the thread, and must be turned quite true, as it
is by its outside that the work is centred. Hard wood is frequently
sufficiently durable for cones, used only for light wood work; but
metal is better, and when the chuck is used for metal work, metal
cones are necessary, and they are often made of steel. Any
number of cones may be made to fit on one screw, and several

are required to suit holes of different sizes.

An ordinary hexagon nut is used to force the cone up to its
work, a plain washer being interposed between it and the outer
edge of the cone. It will be understood that the disc mounted on
this chuck is kept flat by the face of the flange, which also bears
against the work with sufficient friction to carry it round with it,

and will hold firm against any moderate cut.

The centrality of the disc is maintained by the cone, which
bears against the inner edge of the hole in the work, and is kept
there by the hexagon screw-nut. The cone itself penetrates the

work till its diameter is greater than that of the hole; it then



wedges the disc against the flange. This wedging force is liable to
split wood which is not very tenacious, though it is not in any
way detrimental to metal; and some hard woods will stand well

under the pressure.

To secure wood that would be split by forcing the cone in far
enough to wedge sufficiently tight for turning, another piece is
fitted to this chuck. This may be thus described. The screw must
be considerably longer for using this piece, which consists of a
cup-like casting, the hollow of which is sufficiently large to contain
the hexagon nut and projecting portion of the cone. The bottom
of the cup is bored to accurately fit the screw, and the edge is
turned flat and true; another nut has to be provided similar to
the one shown, its purpose being to force the cup against the
work on the chuck. To use this extra piece, the disc is first
mounted in the manner already described, with the cone screwed
up just sufficiently tight to keep the work central. The cup is put
on next with its edge resting against the disc. A nut being
screwed on behind the cup causes its edge to grip the work and
wedge it against the face of the flange. By this arrangement a
disc may be secured quite tightly, without in the least tending to
split it. The broad surface of the flange will not indent any but
very soft material, and even this can be protected with a disc of
cardboard. The edge of the cup may also bear on the work
through an interposed piece of wood, so that it will not mark

finished work.

Fig. 34_shows a modified form of the chuck illustrated by Fig.

The conical screw is replaced by an ordinary wood screw, and a



couple of other wood screws near the edge of the disc further

secure the work.

A fully-equipped lathe has a lot of accessories, but a wood-
turner doing only plain work may get along comfortably with very
few of these. A six inch and a nine inch face-plate, and one or
two cup-chucks in addition to those already illustrated, are about
sufficient. The face-plates are made to screw on to the nose of
the mandrel. The six-inch face-plate should have a conical screw
in the centre, with a coarse deep thread about five-eighths of an
inch long; the plate has also a number of holes to admit screws
to fix the work from the back; but discs up to the size of the
plate, and even larger, do not need these screws, the central one
being sufficient.




The nine-inch face-plate should have a very small, sharp conical
stud in its centre and be truly central; the work is centred on this
stud, and fixed with screws through the plate. This face-plate

comes in frequently in pattern-making.

Two cup-chucks are necessary, one about two inches, the other
about four inches diameter, and from one-and-a-half inch to two
inches deep. They are used to hold pieces of wood that have to
be manipulated on the end projecting from the chuck, and that
could not be held on a face-plate. The smaller cup-chuck is often
used as a drill-chuck. The turner fits a number of pieces of hard
wood to this chuck: in the centre of each he drives a drill or
boring bit firmly; all bits are thus provided with wooden blocks,
and these all fit the cup-chuck. The turner selects the bit or drill
he wants, inserts its block in the cup-chuck, gives the block a few
taps with a hammer while the lathe is running, and the bit is

immediately set true.

A few taps on the side of the block, which projects about an
inch out of the cup, release it from the cup; or the lathe is run
backwards, thus allowing the cup to screw off the nose, and the
block with its bit are driven out with a round pin of wood

through the screw-hole at the back.



CHAPTER VI.

TURNING THE CYLINDER, AND BALL

NOW for the operation of turning. Beginning with the very simplest
work, a plain cylinder such as is shown at Fig. say nine inches long
and two inches diameter, for which a piece of pine-wood ten inches
by two-and-a-quarter inches by two-and-a-quarter-inches, will be
required. First it is centred; this may be done with a joiner’s
marking-gauge. The gauge is set by guess to reach to about the
centre of the end of the block. The wood is now gauged from all
four sides, on both ends; the scratches will, if exactly in the centre,
form a cross, or they may show a very small square, in the middle
of which an indentation is made showing the centre. In the absence
of the gauge, and more frequently, the turner finds his centres with

a pair of compasses.

al

Fig. 35. FOR

The square block now centred, the corners are generally taken off
with an axe or a draw-knife and one end of it is pressed against the

central point of the prong-chuck; the other end is then struck with a



hammer to make the prongs enter the wood. The poppet-head is
now pushed along the lathe-bed till its centre enters the right-hand
end of the wood, an inch or so of the sliding cylinder protruding
from the barrel. The poppet is then firmly fixed, and the centre
brought forward by turning the hand-wheel till it takes a good hold
in the wood, and the clamp-screw, on the top or side of the head,
is used to fix the sliding cylinder. A drop of oil is now applied to
the centre, where it enters the wood, the working parts of the lathe
being properly lubricated, and you are ready for work. In ordinary
lathes, when the fly-wheel is not counter-balanced, the cranks are
always hanging downwards, the treadle being at the bottom of its
stroke. The lathe is usually started by catching the belt with the left
hand, close up to the pulley, and giving it a pull downwards; when
the cranks come over the top centre the foot is applied to the

treadle, and the machine started at a good speed.

The hand rest is placed with the T inserted and pushed forward
till the T will just clear the wood: there it is fixed to the bed; then
the T is raised to about a quarter of an inch above the centre, and
fixed firmly in the socket by the setscrew. A three-quarter-inch gouge
may be used to rough down this work. Beginning at the right hand,
the gouge is held with its round side on the rest, and pointing
upwards, so that its chamfer forms a tangent with the surface of the
revolving wood. The right hand grasps the end of the handle, while
the left hand grasps the tool close to the rest, the thumb against
the left edge, and the fingers passing over the upper side of the
gouge. In roughing down, the turner begins by tilting the gouge over
on its edge somewhat, the point being directed slightly to the right;
he begins by making a series of cuts near the right end of the stuff,
shifting the gouge for every fresh cut about a quarter of an inch,
and working towards the left till he comes near the end of his

These cuts are made in rapid succession, the cylinder presenting a



series of grooves; without pausing, he works back again, this time
sliding the gouge along and making a continuous cut the while,
when the surface, though still grooved, is much smoother. The sides
of the square wood will now have disappeared, or nearly so. A
calliper is now set to fully two inches; the gouge reduces the
cylinder at both ends to this size, and then with a sliding cut,
removes all the intermediate wood—measuring with the eye to the

diameter of the ends.

Assuming the cylinder to be one-sixteenth of an inch more than
finishing size, a chisel about an inch broad is used. A beginner is
safer to commence in the middle and work to both ends, right and
left. In working to the left, place the chisel obliquely with its corner
on the rest, the chamfer resting on the surface of the cylinder, so
that only the centre of the edge will cut. The two corners, especially
the upper acute one, must always be well clear of the work; for if it

only gets a hold, it will make a frightful dig, and ruin the work.

The tool properly held, as described, is slidden along the rest,
great care being necessary in keeping the handle always at the same
elevation, so that a uniform shaving may be taken off all along. In
working from the centre to the right, simply reverse the position of
the chisel.

The callipers are now set to the finishing size, and the work
reduced all along by careful shaving till it is considered to be
parallel. Having worked the cylinder to a uniform diameter by
callipering, it may be further tested by applying a straightedge: the
hand passed along the cylinder when revolving will detect very
minute inequalities. The ends of the cylinder have now to be turned

true. To get the exact length, a pair of compasses are set, their



points brought against the work by resting the legs on the a very
light mark is made while the work is revolving, marking off an equal
portion at each end to be cut away. The ends are now cut in at the
marks with a half-inch or five-eighth-inch chisel resting on edge with
the acute corner down, and held slightly elevated at the point,
raising the handle as the cut gets deeper. A three-eighth-inch or half-
inch gouge is now used to cut away the ends to near the centre. In
this operation the gouge is rested on one edge and has its back, or
round side, towards the end of the cylinder, the extreme end doing
the cutting. In this way the ends can be cut in very nearly square,
that is, at right angles with the axis, leaving only a thin shaving to
be taken off by the chisel. This last cut is the most difficult of the
whole operation; and success depends entirely upon the way the
chisel is held; as before stated, the acute corner is under. The
danger is in its first contact with the surface of the cylinder. The
chamfer side of the chisel next the body of the cylinder must be
held exactly at right angles with the axis of the work, and with the
top corner slightly inclined away from the work, for if allowed to
touch it, the result is an ugly spiral, cut two or three inches along
the finished surface of the cylinder, which effectually spoils the whole
thing. To cut in these ends properly the chisel must be well ground,

and very sharp.

Tool handles may be bought very cheaply; but they are excellent
things for a beginner to practise on, and even the expert wood
turner may find himself so placed that he can more readily produce
them; moreover, he may have a fancy to turn his own handles, or to
produce some for a neighbour who may not be the happy possessor
of a lathe.



A medium-sized handle requires a piece of wood five inches long
and one-and-half inch thick. Beech, elm, or hickory make very good
handles. Ash is best as it does not blister the hands. The wood

must be well seasoned or the ferrules will drop off.

Assuming the piece of wood to be square in section, it is first
gauged on both ends to find the centres, as described in this
chapter. These centres found, a mark is made on each end at the
centre. The corners are now taken off with a small axe or a draw-
knife, after which the wood is mounted in the lathe. It is then
roughed down with a five-eighth-inch or three-quarter inch-gouge, till
the flats disappear. A bradawl handle is shod with about half an
inch of brass ferrule. These ferrules are made from brass tube, for
some handles five-eighth-inch, and for smaller half-inch diameter.
Take a piece of brass tube, say three inches long—this will make
half a dozen—mount a piece of wood in the lathe, say four inches
long, turn it down till the tube will fit on tight, mount again in the
lathe, and cut the tube into lengths of from three-eighth-inch to half-
inch, with a narrow parting-tool. When they are all cut through to
the wood-core, it may be driven out, then the burr must be scraped

out of each ferrule.
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Fig. 36.




Now to fit a ferrule to the cylinder of wood from which you
purpose making your handle. Gauge the interior diameter of the
ferrule with callipers; the double-ended male and female callipers are
the proper tools for this. In their absence the ordinary callipers may
be used. The expert never uses callipers for this kind of work; he
simply places the ferrule on the projecting centre of his lathe, then
mounts the wood; he roughs down the bit of wood, as already
directed, then he reduces the right-hand end to a little over the
outer diameter of the ferrule, as shown in Fig. Then with a chisel he
gauges off (with his eye) a little more than the length of the ferrule,
cutting in a square shoulder, and reducing this part to fit the ferrule,
see Figs. 36 _and He tries the fit by merely moving the ferrule
forward from the cone centre on to the wood, and if too tight he
reduces a little, but in almost every case it fits at the first trial; so
accurate is the eye made by lengthened practice. The ferrule should
be driven on pretty tightly home to the shoulder. To drive it home a
second ferrule may be placed over the first and struck with a mallet,
the second ferrule being necessary from the fact of the wood
protruding about one eighth of an inch through the first. This over

wood is finally cut away close to the edge of the brass.

The hole to receive the tang of the tool is bored, when the wood
is revolving in the lathe, by means of a half round carpenter’s bit,
or better still, with a piece of a nose-bit fitted into a socket which

fits in the back centre.
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Fig. 37. WITH




Having got the ferrule on the wood, re-mount in the lathe and
begin the operation of shaping the handle to the desired form. Here
the eye must in a great measure be the guide. A well-shaped handle
to copy from is best for a beginner, until the eye gets accustomed
to forms and dimensions. Use callipers freely on the pattern and you
will succeed in making your handle very near to match it. A
practised turner will throw off perhaps two dozen of these handles
in an hour, all formed and proportioned alike, with no gauge or
calliper but his eye and hand. The beginner, however, need not be
discouraged if he takes an hour to his first one, and finds it in the

end not quite like the pattern.

In Fig. 38 we have the finished handle with the turning centres
still attached. At it is the full size of the wood, namely, one-and-a-
half inch. From the point a the wood is worked down right and left
with five-eighth-inch or three-quarter-inch gouge. The projecting part
at b shows two fillets and a bead between. The bead is one-eighth-
inch, and the fillets each one-sixteenth-inch broad. On either side of
the fillets the wood is reduced by a curve, that on the right
sweeping down to exactly the outer diameter of the ferrule, and
making with it an unbroken surface. The curve on the left sweeps
away from the fillet to where the handle is of the same diameter as
the ferrule. From ¢ the curve swells towards the left to the part from
b to a thus forming an ogee, and from a to left-end the form is
semi-oval or semi-elliptic. The whole operation described is performed
to nearly a finish with the gouge alone; then the chisel cuts a
shaving right and left from the cut to the left leaving about a
quarter-inch uncut. To the right the cut stops at the chisel is then

reversed, and cutting from the fillet finishes at ¢ always using the



obtuse corner of the chisel. The two fillets and bead are also
finished with a three-eighth-inch, or half-inch chisel, beginning at the
crown of the bead and working down to the fillet on either side. The
fillets are finished by placing the chisel flat side on the rest, and

cutting sideways into the bead with the obtuse corner.

&

Fig. 38.

All this done, the handle is now glass-papered. The paper is held
with the fingers, two grades being used. Care must be taken in
papering the fillets and bead not to blunt them. Take a short piece
of wood planed at right angles on the edges, wrap it in fine grade
glass-paper, and hold it square on the fillets, turning it over on the
bead—this will leave the fillets clean and sharp. When thus papered,
take a handful of the turnings and allow the work to revolve through
them; this gives a finishing gloss to the work. A dressing of linseed
oil and yellow ochre, with alkanet root to give it a red tinge, should
be smeared on and allowed to dry for a day or so before finally
finishing off. The handle may now be cut off. First of all cut neatly
in close to the end of the ferrule, nearly through—then cut in at the

opposite end till it drops off.

When making a large number of such handles, it would be better
to lay them aside with the turning centres still on till all are turned,

then remount, and while running give a coating of raw linseed oil by



means of a rag; wipe off the oil with clean rag, then, with a
polishing rubber dipped in French polish and a drop of oil, coat the
work while running slowly, moving the rubber lightly along the work,
thus giving the rubber two motions, which will prevent sticking. Go
over all your handles in this way, laying them aside for an hour or
two. Again remount, and paper with finest flour-paper, and with a
flat brush or a bit of fine sponge give a coat of spirit varnish. The
previously applied polish will prevent the varnish sinking in; and
handles thus treated will be found to have a good lasting finish,
easily and quickly applied while the work is running in the lathe. The
ends may now be cut in as previously described, but not until the

varnish is quite dry.

All sorts of chisel, file, and other handles having ferrules, are
manufactured in the way described above in the operation of fitting
the ferrules. Chisel handles are of various forms, some of them
being neither pretty to look at, nor pleasing to the grip. A very good
form of cabinet-maker’s chisel or gouge handle is shown in Eig It

looks neat, and fits the grip exactly.

File handles are generally of the form shown in Eig. They should

be made of willow, or white home-grown birch is better.

Handles for bow-saws have the form shown in Eig. They have a
very short ferrule or plate attached to a spindle; the handle is bored
right through to admit the spindle, which is firmly riveted on the
outer end, the opposite end of the spindle being slit to receive the

Saw.



Fig. 39.

Fig. 4o0.

Handles for all sorts of small tools are made after the pattern of
Fig. Handles for screwdrivers have much the form of those for
bradawls. The ferrule is generally much thicker in the metal than
ordinary ferrules, and after being fixed on the wood, is slit up about
one-eighth of an inch to receive the blade. The blade, where it
leaves the handle, should be of the same breadth as the diameter of
the ferrule. The sides of the handle are planed off in the plane of
the blade. This is to give the hand a better leverage in turning it
while using Fig. It also hinders the tool rolling about when laid
down. Handles for choppers and very many knives such as curriers’
and shoemakers’, are made straight and reduced only at the ferrule,

as in Fig.




Fig. 41.

Fig. 42.

Fig. 43.

Oval handles, as those of elliptical sections are called, are turned
with the aid of a special head-stock or chuck; the largest end is
placed in the chuck and the ferrule end supported by the back-
centre. This gives a form merging from round at one end to
elliptical at the other.

( J

Fig. 44.




A pair of head-stocks that can be fixed on a bed at any required
distance apart are shown at Fig. With these a parallel piece of
elliptical section can be turned, as both or either head can be set to
any required amount of ellipticity. The head on the left really acts as
a poppet head, but the mandrel in it is revolved by the work, which
is driven by the mandrel on the left in the usual way. With these

head-stocks oval handles can be turned at the rate of one a minute.

Fig. 45. FOR

Before concluding this chapter three different specimens of very
simple-turned objects are shown. Fig. 46 shows several ball-feet, such
as are used on numerous articles, as dressing-glasses, foot-stools,
fern-cases, bird-cages, &c. A is the simplest of all ball-feet, and is
found upon small boxes, caddies, and the like. It may be from an
inch in diameter for a caddie, to two-and-a-half-inch to three inches
for a dressing-glass. It is cut from the wood plankways with a bow-
saw, a hole is bored in the centre, and it is fixed on a screw-chuck
Fig._for turning in the lathe. The wood-turner often makes his screw-
chuck a very simple affair—using a small block of wood fixed to the
ordinary face-plate, and turned up true. In the centre a common
wood screw is inserted Fig. having about half-an-inch of its point
projecting. If this is properly done, the screw will run true. The face

of the chuck may be reduced to about an inch diameter; on this the



circular pieces for ball-feet are fixed; and as it is only the edge that
is turned, you get readily round it on the narrow-faced chuck. In
turning ball-feet, the tools must be very sharp, as the wood running
plankways presents, when rotating, two sides of side-wood and two
of end-wood to every revolution. The rest is raised somewhat above
the centre, and the chisel lies flat on the rest, with the handle
somewhat lowered. With a blunt tool the wood, particularly on two

sides, is only torn up, and will never paper smooth.
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Fig. 46.

passing through them. B is a ball-foot, with a fillet on the underside.
This is an improvement when a somewhat high ball is wanted. C is
another foot which is much used for chests of drawers, chests, and
boxes. It is composed of a torus, an astragal, a hollow, and three
fillets. It is hardly ever less than four inches or five inches diameter,
and about the same height. It has a tenon for fixing by, and, unlike
the ball-feet, its grain runs lengthways; consequently it is turned

between centres. The tenon is usually an inch or more in diameter.



To gauge the tenon, a centre-bit is selected, a hole bored with it in
a bit of wood, the hole is callipered, and the callipers used to gauge

all the tenons of one diameter, so as they will make a good fit
when glued in.

Fig. 47.

Fig. 47 _shows a finial, which forms an ornamental finish to many
various kinds of turned work.



CHAPTER VII.

TURNING BALUSTERS AND CLOTHES

HAVING had some practice in producing the plain cylindrical
form, a baluster may be the next object to be operated upon. Fig.
48 shows a common form of baluster of the Tuscan order.
Commencing at the right and proceeding towards the left, the
members are named as follows: the straight part, called the
plinth; next a sunk fillet; next is a large bead, called a torus; then
a fillet; and then the sunk member, called a scotia; over the
scotia is a fillet, and these various parts collectively constitute the
base of the baluster. Next is the body, which is the full thickness
of the cylinder immediately above the scotia, and recedes to the
thickness of the neck at the small bead, which is called an
astragal. This astragal has a small square fillet underneath.
Speaking of the baluster as if it stood on end, the part above the
fillet is the neck; the neck expands abruptly into a fillet, which is
surmounted by the spreading moulding, called an ovolo—in the
cabinet trade called an inverted thumb. Over the ovolo is the
abacus, which is straight, like the plinth. The abacus, ovolo, neck,
and astragal constitute the cap, or capital, of the baluster. It is
necessary to name the various divisions, so as to distinguish
them in describing the process in turning. Now as to the
manipulation in converting a cylinder into a baluster of this
pattern. First mark off with a pair of spring dividers, the plinth

three-quarters-of-an-inch at right-hand end, and the abacus half-an-



inch at opposite end. The dividers are set to size, and the legs
placed on the rest; the work is made to rotate, one leg of the
dividers is placed against the end of the cylinder, the other

allowed to touch the work, making a light scratch round it.
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Fig. 48. A

If a turner had large numbers of these balusters to do, he
would get a lath of wood and insert small sharp spikes in its
edge at the distances wanted to mark on the cylinder. This gauge
is shown parallel with the baluster in Eig. After turning the
cylinder straight, he would hold this gauge against it, when each
spike would make a light mark round it. Another way is to make
small notches in the lath, and holding it in position on the rest
and against the work, to place the point of a pencil in each

notch, thus making a pencil circle in place of the scratch.

The form of baluster here shown, but more slender, is
commonly used for making balustrades on the top of panelled
partitions; such balusters usually have a tenon top and bottom let

into the framing.

Having marked off the plinth and abacus, take a half-inch

chisel, and resting it on edge on the rest and with the acute, or



long corner, down, make a cut straight inwards, to a depth of
about one-eighth of an inch. In doing this the chisel must be
held exactly at right angles with the revolving work; for if held
slanting either to the right or left, it will run off, making a spiral
cut along the cylinder. Having made this cut, place the other edge
of the chisel on the rest, having the long corner uppermost, cant
it over to the right to an angle of about forty-five degrees, cutting
away the wood from the extreme top of the ovolo towards the
previous cut, gradually turning the chisel over till it is once more
upright on edge; another very light and clean finishing cut is
made straight inwards, leaving a clean under-surface to the
abacus. The loose wood is removed from the narrow angular
hollow by making a very light cut to finish that part of the ovolo

lying towards the abacus.

At three different places besides the plinth and abacus—namely,
the torus, body, and ovolo—the baluster is of the full diameter of

the original cylinder.

Beginning with a three-eighths-inch gouge at the top of the
ovolo, work down towards the right, leaving as much thickness as
forms the astragal. This astragal, including its fillet, is three-
eighths of an inch broad and a quarter of an inch thick; the neck
above the astragal being one-and-a-quarter inch thick, the other
sizes may be readily determined. The diameter of the fillet is one-
and-half inch. In turning the ovolo with the three-eighths-inch
gouge, the tool is gradually canted over till, on reaching the fillet,
it is resting on its side; a finishing cut is given to this part with
a narrow chisel, and the fillet formed with the same tool. Now,

the small gouge is used to form the curve away from the fillet,



reducing the neck to near the finished size; a narrow chisel doing
the finishing cut. The astragal is now formed with the same
chisel, and the fillet behind it. The body may now be roughly
shaped. The plinth is first of all cut in as directed for the abacus,
then, with the chisel canted over nearly flat, with the short corner
cutting, begin at top of torus-head and work towards plinth. A
sunk fillet is here shown, one-eighth of an inch broad and one-
quarter of an inch deep; this is cleaned out with a narrow parting
tool. The upper side of the torus and the scotia may now be
worked down roughly with the gouge, the torus finished with the
chisel, and the fillet formed. The torus is the thickness or height
of the plinth, and the scotia about the same; the fillets are three-
sixteenths of an inch. The scotia is turned down and finished with
the gouge. The gouge, in order to cut the wood and not scrape
and tear it, must be turned on its side when starting the hollow

away from the fillets; and here a difficulty presents itself.

In the attempt to cut square, making a sharp fillet, the gouge
is held with its bevel at right angles with the line of centres. With
a beginner, the first contact of the gouge with the wood results in
running sideways, destroying the fillet entirely. This may be
guarded against by making a cut with the chisel for some little
depth close to each fillet. The gouge will remove the wood in the
hollow between the cuts, and when turned on its side, with its
point in the cut, it will not run into the fillet, having now a back
to keep it in its place. The scotia, when finished, should calliper
at least as thick as the neck of the baluster. It will be observed
that the curve forming the scotia is much sharper towards the
fillet; the fact being that the scotia is a reverse ovolo, or part of

an ellipse.



Figs. 49, s50.

The curve of the body is a kind of ogee; at its lower part the
diameter is the full size of the plinth. A practical turner in
working curves such as this depends mainly on the education of
his eye. With an educated eye, he can at all times form graceful
and pleasing curves. The body of this baluster might be finished
in various forms of outline, all meeting at the centre, but some of

them would be positively ugly. Apart from recognised rules for



forming curves such as this, the hand and eye can produce them,

without difficulty, to please cultivated taste.

Half-a-dozen specimens of turnery are illustrated on the
adjoining pages by Figs. 49_to to serve as samples for the young

beginner.

If a turner were given a detailed drawing of a piece of work
such as these, and told to work exactly to it, he would make a
reverse or template from the drawing; he could then produce any
number of exactly the same pattern. In like manner, the stone-
cutter, making round balusters by hand, would work with a reverse

mould, thus making them all alike in outline.

Practising on work of this kind will do much to train the eye.
In working the body of the baluster, it is worked down to near
the finishing size with the gouge, beginning at the largest
diameter and working down on the right to the fillet and on the
left to the astragal, where the body is finished same diameter as

the neck.



Figs. 52, 53.

It is a fixed rule that in order to cut the wood with the grain
every projecting member must be cut away from its centre right
and left, and every hollow or reversed member cut from its sides
and finishing in its centre. To make this more clear refer to Eig.
page_showing a torus-bead on a plain cylinder. This would be
formed by working from the crown towards the left, and from the

crown again towards the right. Fig. 46 also shows a hollow in a



cylinder, the cut is made from each side and finishing at the
bottom. At the beginning of the cut the gouge is turned on its
side, and is gradually turned till on reaching the bottom it has its
hollow side up. To turn out a hollow like this, with the gouge
always on its back, would be to tear out the wood, making a very
rough job and leaving ragged edges at the top. There is all the
difference between cutting and scraping—cutting is turning,
scraping is not—and with the baluster, the more cutting in the
process of manipulation the easier it will be to finish with glass-
paper. A good turner should make it so smooth and clean cut
with the tools that a very light papering would suffice to finish it.
A bad turner would labour with various grades of paper, trying in
vain to make a smooth job, and succeeding only in rubbing off
the clean, sharp angles which always mark the best specimens of

turned work.



Figs. 53, 54.

As examples of simple hand-turning, executed on the most
economic principles, common balusters claim a place. Balustrades
are found in every house, and very large quantities of balusters
are required to supply the constant demand. Keen competition has
lowered the price, and now the ordinary stair balusters, made
from deal one-and-a-quarter inches square, are sold at about £1

per gross, material included. They are about three feet long, and



the sawn wood costs about per gross, so that the money left to
pay for labour, cartage, and profit does not allow much refinement
in the process of turning. Cheapness is of paramount
consideration in this class of work, and some particulars of the
tools used and the process adopted will be interesting. A few

balusters are illustrated above, see Figs. 55_to
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Figs. 55 to 58.

The square wood to make a baluster is put on the lathe in the
manner already described. A gouge is used to turn with, and the
corners are speedily cut off, the whole being reduced to a rough
cylinder. The T rest, for the tool, is a long board, extending from
one head-stock to the other and generally fastened to each. The
rest is seldom shifted, and if no new work of different calibre is
brought to the lathe, the T rest may be practically a fixture. When
turning near the middle of the baluster, it will be found too

flexible to be operated upon successfully.



When long and slender pieces, such as balusters, are to be
turned, a back-stay is required to steady the work somewhere near
its middle. These back-stays are generally made by the turner from
a small piece of board; a simple one is illustrated at Fig. The
notch near the top engages the work; the bottom is shown in the
middle of the lathe bed, where a wooden wedge secures it
sufficiently firm for ordinary requirements. This back-stay is shifted
along the bed to any part, as may be necessary, and fixed
instantly by the wedge, which is only pressed tight by the fingers.
The notch in which the work is steadied is usually semicircular in
form, though shown in the sketch. For general purposes a V is
best; but when a back-stay is used exclusively for one size of
work, it is as well to cut the notch to fit as nearly as possible.
This notch is all that supports the back-stay from falling through
the bed.

Fig. 59.



The speed of the work and the friction of the back-stay often
generate heat enough to char the wood. Some soap, applied as a
lubricant, is the best material to lessen friction. Many of the
wood-bearings of machinery are successfully treated with soap as

a lubricant.

When the back-stay is brought into use. First, a small portion
of the baluster must be turned tolerably true. This is done by
using the left hand as a steady, with the fingers encircling the
work. A true part having been formed, the backstay is brought up
to it, the notch placed over it, and the apparatus fixed with the
wedge. Thus an additional support is afforded, and the work is
operated upon with ease and certainty. The back-stay may be
moved to any part of the work as is required; all that is
necessary is to turn a part for its bearing. These parts are
afterwards turned true with the other parts, and all trace of them
obliterated.

When the entire circular part of the baluster has been turned
roughly true with the gouge, the chisel is used to smooth it,
reducing the whole to a tolerably smooth and parallel cylinder. To
mark the position of the various members used to ornament the
work, a gauge is used. This is a piece of board with one edge
planed straight, into which nails are inserted, at the desired
places. Each one of these nails is filed to a wedge-shaped point,
and thus serves to mark the places on the baluster, just as a
carpenter’s gauge is used on flat work. A gauge once made will
last a very long time. It is applied to the work whilst revolving,

and each member is represented by a scratch. The back-stay is



fixed near the middle, so as to steady the whole during the
finishing process. With a finished baluster lying on the bench, just
in front of, and parallel with, the work, the turner can easily
shape the revolving cylinder to correspond. The entire process of
chucking, roughing out, fixing the back-stay, marking with the

gauge and taking off the lathe, occupies but a few minutes.

Clothes-pegs are a sample of many articles that are produced
on the lathe. Special machines are of course employed, and those
who know but little of the process, scarcely realise the extent of
the work in this connection. The following particulars of a New

England clothes-peg factory are interesting:

The wood used is mainly white birch and beech. The logs are
cut and hauled to the shores of a lake, or to the streams
emptying into it, whence they are floated down to the mill. They
are hauled into the mill by a windlass and chain worked by steam
power, and sawed into lengths of sixteen or twenty-two inches—
the former to be made into pegs, and the latter into boards for
the boxes required in packing. The sixteen-inch lengths are next
sawed by machinery into boards of the requisite thickness, then
into bars of the proper size by a gang of twelve circular saws,
and finally into five-inch lengths by a gang of three saws. By
these processes the logs have been cut into blocks about five

inches long and three-quarters of an inch square.

As these blocks leave the saws they are carried on an elevator
belt into an upper story and are deposited in troughs, whence
they are fed to the turning lathes, of which there are several—

each being capable of turning eighty pegs per minute. The turned



pegs are then passed to the slotting machines, in which a
peculiar arrangement of knives, inserted in a circular saw, gives
the slot its peculiar form; they are then automatically carried by
elevator belts to the drying bins on the second floor, where they
are subjected to a high temperature, generated by steam pipes,
until thoroughly seasoned. There are several of these bins, the
largest of which has a capacity of one hundred boxes, equal to

72,000 pegs, and the smaller ones fifty.

The pegs are now ready for polishing, which is accomplished
by means of perforated drums, each capable of holding forty
bushels, in which the pegs are placed, and kept constantly
revolving until they become as smooth as if polished with the
finest glass paper. A few minutes before this process is
completed, a small amount of tallow is thrown in the drums with
the pegs, after which a few more turns gives them a beautiful
glossy appearance. These polishing drums are suspended directly
over the packing counter on the first floor of the mill, and being
thus immediately beneath the ceiling of the floor above, are
readily filled through shoots from the drying bins on the second
floor, and as easily emptied upon the counter below, where they
are sorted into first and second grades, and packed in boxes of
five gross each. The sorting and packing are done by girls. Two
hundred and fifty boxes are packed per day. The market for these
clothes-pegs is not confined to any special locality, but is found
nearly all over the world. Ten firms in London have a stock of ten

thousand boxes each. One thousand boxes constitute a load.



CHAPTER VIII.

FISHING ROD, DRAUGHTSMEN, SPITTOON AND MUSIC

THE variety of objects coming under the heading of ornamental
work in wood-turning are far too numerous to attempt to
catalogue. It is almost safe to say that the quantity is infinite,
being only limited by the time and tools at command. Of course,
skill is equally requisite to fully develop the capabilities of
appliances; but, possessed of a fair stock of tools and a thorough
determination to work them to their utmost, the turner may safely
contemplate a boundless scope in making articles, both useful and
ornamental, in such a variety of sizes and designs, that there
need be no fear of the work becoming monotonous, not to

mention exhausted, for want of variety.

A Fishing great number of the common kinds of fishing rods
are turned in the lathe. The most suitable woods are hickory,
lancewood and yew, but a good rod may be turned out of ash.
The best ash for this purpose is sold in bundles, at about to per
bundle, containing from twenty-five to forty sticks, varying in
number according to the thickness. For turning the rods, a boring-
collar will be required; this has been described in connection with
lathes in Chap. I. The seating for the boring-collar can be made
of dry beech, and can be fastened with a wedge under the lathe-

bed. The collar or plate should be secured to the seating by



means of a bolt and nut, so as to admit of the plate being
readily shifted round when requisite. It is necessary that the centre
of each hole in the collar should come precisely opposite the
centre of the mandrel-nose when adjusted, otherwise it will be
difficult to turn truly. The parts of the rod may be fixed between
the boring-collar and the chuck, and turned in succession. The
size of the thickest joint will depend upon the taste of the angler,
and the same applies to the length of the rod. The smallest joint
should be made of lancewood; the joints, with the exception of
the smallest, should be ferruled at both ends. If the joints are
required to slide one within another, some long augers will be
necessary. The cheapest plan is to buy a few ordinary augers, say
half-inch, five-eighths of an inch, seven-eighths of an inch, and
one-and-a-quarter inches, take them to a blacksmith, and tell him
to cut them and “shut in” a piece, say eighteen inches. This will
furnish a serviceable set of boring apparatus. In boring the rod
joints the boring-collar should be used. Some turners use the
hollow chuck and not the collar, but the latter will be found the
more reliable tool. When the rod joint is ready for boring, fix it
between the mandrel-nose and boring collar, turn out a slight
hollow with the gouge, then use the auger. In boring up to one
inch in diameter, only two augers are generally used; say a three-
eighth of an inch first, and then the full size. Absolute
dependence cannot be placed upon the hole being quite true, for
the wood may vary in hardness, and the auger would incline to
the soft parts, and this would throw the hole out of truth. This
process of boring is also suitable for making hollow walking-sticks,

the standards of loo-tables, and similar kinds of work.



Draughtsmen may be turned out of box, rosewood, ebony,
sycamore, mahogany, tulipwood, satinwood, beech, ash, alder,
birch, or deal. The ordinary turning tools will answer for soft
woods, but for hard woods tools with a short bevel are requisite.
Alder answers very well, it is very cheap, and can be obtained at
most English timber-yards, or of toy-makers. Cut four lengths of
about six inches, and pare or turn the ends to fit the hollow
chuck; drive in a piece, and turn it down to the size required, say
one-and-a-half inches, and smooth it with glass paper. Make the
three other lengths the same. Set the compasses to half an inch,
and with them mark the wood from end to end; this will give the
thickness of the draughts. Cut down the front with a chisel, and
turn a few grooves on the flat surface according to taste, say a
hollow in the centre, a groove about one-quarter of an inch out,
and another groove near the edge. The effect may be varied by
cutting one groove deep and one shallow. When the front surface
is turned, finish off with glass-paper, and, by means of a screver,
cut off the piece at the first half-inch division. Then proceed to
turn the front surface of the next piece, finish and cut it off as
before, and when thirty-two pieces are thus finished on one side;
the other side may be turned to match. To do this, fix a piece of
wood in the hollow chuck, and turn out a hollow to fit the

draught; this hollow should be slightly tapering.

Gently tap the draught in the chuck thus made, turn, and
finish off as before. When all are finished, it will be necessary to
dye sixteen of the draughts black. For any soft woods the
following process will be found efficient: To half a pound of best
logwood add two quarts of water, and boil in a saucepan for

about two hours (it will not harm the saucepan). Meanwhile



dissolve a teaspoonful of green copperas in half a pint of hot
water. Then pour the whole into a pan, and, while the dye is hot,
put in the draughts; let them remain in for ten minutes, and then
lay them in the open air to dry. In dyeing large articles with this
dye, the solution may be applied with a brush. When quite dry, fix
the draughts again in the lathe, polish them with shoemaker’s
heel-ball, by pressing it on the draught while it revolves, finally
finish off with a piece of black cloth. The white draughts may be
polished with glazing wax. If turned out of box, or other hard
woods, they may be polished as they are turned by applying the
side of the tool to the surface. A handy tool for turning a pattern
on the face of the draughts at one stroke is illustrated by Fig.
Better results, however, can be obtained by a clever hand with

ordinary tools.

Fig. 60. FOR

Ottoman Spittoon forms a useful ornament for the parlour or
smoking-room. The body of the article should be of pine,
veneered with mahogany, and the ends turned from solid
mahogany. The spittoon should be purchased first, so that the
holder can be made to fit it. Select a piece of very dry pine, three
inches thick and about thirty inches long by nine inches wide. Cut
it in halves, plane two long edges quite true and join them
together with glue (as in Eig._do not use screws or nails. When
quite dry strike a circle with the compasses thirteen-and-a-half

inches in diameter, fixing the point of the compasses about one



inch from the join, so that the joint may not be in the centre.
Cut out the circular piece with a bow-saw, fix it in the lathe and
turn the edge quite true (it can be easily tested with a square),
and face each side with a firmer chisel. Do not use glass-paper,
or the surface will be spoilt for veneering. The next thing is to
cut out the centre to form a receptacle for the spittoon. Mark in
pencil a circle, the diameter of the spittoon, turn out the centre
until nearly through the wood, and then cut right through with a
screver, which is a peculiar form of parting tool. To finish turning
the inside surface, it is necessary to make a wood chuck to hold
the circle; turn out a rabbet half an inch deep, fix in the circle,
and finish off the inner surface with the long corner of a chisel.
The circle is now ready for veneering. Cut a strip of mahogany
veneer a trifle wider than the circle and the length of its
circumference. Damp one side of the veneer with hot water, glue
the other side with good and very hot glue, and lay the veneer
on quickly and carefully. Press out the surplus glue quickly with
the edge of a hammer, wind a quantity of string round the
veneer, tie tightly, and leave the work to dry gradually in a warm

place, but not too near the fire.



When quite dry, unwind the string, and fix the circle in the
lathe on a chuck turned to fit inside the circle. Carefully cut off
the overhanging edges of the veneer, and finish it off with coarse
and then fine glass paper. To make the bottom of the spittoon
holder and the top or lid, take two pieces of mahogany, about
fifteen inches in diameter, and turn them with a moulding to
project three-quarters of an inch all round be yond the circle. Turn
another piece of pine about ten inches in diameter and one inch
thick, and hollow it out like the inside of a saucer, so that it is
one inch thick at the edge, and tapering to about one-quarter of
an inch in the centre. Fix this upon the lid with screws, fix the
bottom on with screws, and fix the lid on with a good brass
hinge. Turn four flat balls, two inches in diameter and one inch
thick, and screw them to the bottom near the edge of the
moulding. The article may now be French-polished in the manner
described further on. When this is done, proceed to stuff the top



with hay, flock, or alva to a thickness of two inches, cover with a
piece of coarse cloth or canvas tacked round the rim, and then a
piece of carpet, and a piece of gimp over the tacks, fixed with
very small-headed tacks or needle-points. When this is done, drive
a brass-headed nail through the centre of the carpet into the
wood beneath, this will hold the seat firm, and give the ottoman
a finished appearance. Fig. 62 shows the spittoon-holder ready for

stuffing and covering.

Music materials required for this are a screw and socket for the
elevator; a piece of wood, say walnut, about sixteen inches long
by three-and-a-half inches square, for the centre column, Fig. a
piece, one inch thick and about six inches square, for the collar,
Fig._and three pieces, one-and-a-half inches thick and about eight
inches by six inches, for the legs, Fig. The top should be made of
beech in five pieces, mortised and glued together (as in fig._or it
can be turned from a solid piece of walnut, fourteen inches in
diameter and one-and-a-half inches thick. First turn the centre

column according to taste; the length should be twelve inches. At



the lower end cut a pin, two inches long, to screw into the
ornament. The latter must be bored one inch deep, and a thread
cut to receive the end of the pin and secure the column to the
collar, Eig. The upper end of the column must be bored to
receive the elevating screw, and the socket must be fitted into the
mouth of this bore and fixed with screws. The collar, Eig. should
be turned six inches in diameter. To make the legs, take the three
pieces and pin them together. They may then be cut out with a
frame-saw to the desired pattern. The inner surface should be so
shaped as to fit close to the column, to which it is to be glued,
and to lock well on to the collar, to which it is to be screwed.
This will impart strength and rigidity to the stool. The outer
surface may be shaped and carved to harmonise with the column.
When the legs are finished, the whole of the parts forming the
stand of the stool should be nicely fitted into their places, and
when this is done they may be glued and screwed together. The
top of the stool should now be made. One turned from a solid
piece of walnut, as mentioned above, will be the more convenient
to make. A more elaborate top may be produced by constructing
a beech foundation, cutting pieces of walnut to fit, and then
gluing them upon the foundation. This walnut covering may be
turned. This work, however, is rather too difficult for any but
expert workmen to attempt. When the top is put together, a hole
must be bored for the screw, which is put through and secured

by a nut. The stool is now ready for polishing.







Fig. 66. OF

To do this properly, first brush the stool over with brown hard
varnish, and let it stand for twenty-four hours or so, then rub
down with flour glass-paper and linseed oil. The whole of the
varnish must not be rubbed off, only the rough part. Next polish
with French polish. Use a rubber of wadding, moistened with
polish and covered with old linen rag, and gently rub all
accessible parts. Give two or three coats, allowing one to dry
before the next is applied. When quite dry, finish off with
methylated spirits on the same rubber with clean rag; apply with a
light, quick stroke. To stuff the top, a weed, called alva, is used
by the trade, as it is very pliant and springy, but flock or hay can
be used. Nail a piece of sackcloth on the top, lay and press on
the alva, flock or hay to the required thickness. Cover with

sackcloth, pressing in as much more stuffing as possible, taking



care to preserve a good shape for the seat. Nail down firmly with
short tacks, and cut off the edges. The seat may be covered with
morocco leather, damask, rep, velvet, or American cloth, and the
edges neatly trimmed and tacked down; the tacks are hidden by a
piece of gimp being run round the edges. To complete the stool,
procure a stuffing-needle with points at both ends, eighteen
buttons, and some good twine. If the bottom of the seat is solid,
nine-three-eighth inch holes should be bored. Thread the needle
with double twine and string a button with it, pass the needle
through the exact centre of the seat, from the top pass it through
the hole beneath, through the shank of another button, and back
again through the top; draw the twine tight, pass the needle again
through the hole beneath, and secure the twine to the button.
Proceed in the same manner with the other buttons, arranging
them at regular distances apart. The height of the stool, when
finished, should be eighteen inches, exclusive of the elevation

(about four-and-a-half inches) to be derived from the screw.



CHAPTER IX.

LADY’S COMPANION, PIN-CUSHION, AND

THE illustrations accompanying the present chapter show a lady’s

companion. It will furnish a very nice exercise for the turner, and,
when completed, makes a very pretty, as well as useful, present to
a lady. It consists of three circular plates, or discs, supported on

central pillars, and surmounted by a cushion-holder on a short

pillar. Fig. 67 _shows an elevation.

These are made in walnut wood, as well as in mahogany and
bird’'seye maple, the latter looking very pretty, though Italian or
American walnut are preferred, because they afford a better
contrast to the white and coloured reels which the stand is
intended to hold.



The three plates and the cushion-holder will afford a good
exercise in face-plate turning. They are all, of course, cut from the
wood plankways. The lower, or base-plate, is nine-and-a-half inches
diameter and seven-eighths of an inch thick. Before these plates
are cut from the plank with the bow saw, plane the back—that is,
the under side of each—smooth and level, and place it next the

chuck, or face-plate, as it needs no turning. The face and edges



are then operated upon, being moulded with chisels and gouges
as drawn; or the operator may adopt any other form of outline he

may fancy.

The tools should be well ground, and have fine, keen edges, or
they will tear the wood, showing, at two places in the circular
edge, a roughness which no amount of glasspapering will remove.
This is a difficulty that always presents itself in turning the edges
of discs plankways, as at two places in the rotation the end grain
of the wood is coming directly against the cutting edge of the
tool, and it is only with the keenest of tools that these parts can

be cut and not more or less torn.

When turning the face of the base-plate, and after the edge is
moulded, a light mark is made with the corner of a chisel, or
with a draw-point. This mark is fully half an inch from the edge,
and indicates the line on which the holes are bored for the wires.
Half an inch inside of this line a considerable hollow is
commenced. It is about one-and-a-half inches broad, finishing near
the base of the pillar, and is three-eighths of an inch deep in the
centre, being an arc of a circle. Its purpose is to hold sundry
ladies’ requisites, such as pins, hooks, buttons, &c.; besides, it
lightens and improves the appearance of the article. After the
hollow is made, it will be seen that there is fully an inch of level

space outside of it for the bobbins to rest upon.

The second plate, which rests upon a pillar five-and-a-half
inches long, is nine inches in diameter in the rough, and five-
eighths of an inch thick. It is moulded on the edge and turned

on the face, as before described. A light mark is made with a



draw-point while the plate is revolving, this mark making a circle
exactly the same diameter as that on the base-plate, and again a
hollow is made one-quarter of an inch deep, and finishing near
the base of the second pillar. These hollows are worked to nearly
a finish with a five-eighth-inch or three-quarter-inch gouge, and
finished with a circular-ended chisel, made very keen and held flat
on the rest. The hollow in this plate is necessarily narrower than
that on the sole-plate, as level space is needed on this plate for
the second tier of bobbins to rest within the line mentioned
above, consequently a second line has to be marked, some three-
quarters-of-an-inch within the first on this plate, for the second
tier of wires, the third plate having a line or circle of the same
diameter for the same wires. This third plate is somewhat less
than half-an-inch in thickness, and is seven inches in diameter; it

also has a hollow about an inch broad on its upper side.

Fig. 67.

The lower pillar is five-and-a-half inches long and two inches
diameter at its largest part. The second pillar four-and-a-quarter
inches long and one-and-five-eighths inches diameter. That
supporting the cushion is three inches long, and one-and-three-

eighths inches thick. Each of three plates have a one-inch hole cut



through them with gouge and side tool while running in the lathe,
to receive the pillars. The manner of letting the pillars into each

other is shown in section, Fig

The bottom of the second pillar has a three-quarters-of-an inch
tenon turned on it, and is let into the top of the first, which
comes quite through the plate. The third pillar is treated in exactly
the same fashion, and, when these are properly fitted and well

glued in, they make a firm, substantial whole.

The cushion-holder is four-and-three-quarters inches diameter
and one inch thick. It is moulded as shown, and hollowed out to
a depth of three-quarters-of-an-inch, said hollow having a flat
bottom. A ring, shown in section, Fig. is fitted neatly into this
recess, projecting above the surface one-eighth-of-an-inch, and
formed into a quarter-round. Inside the ring, and fitting loosely, is
the saucer, Fig. It is a piece of pine three-quarters-of-an-inch thick,
hollowed out to contain sawdust. The sawdust is heaped up and
pressed into it; over the saw-dust is stretched a piece of calico,
which is pulled tightly down and glued round the outer edge of
the saucer. This cushion, if properly filled, should form a half ball
above the ring. When the glue is dry, a piece of velvet or silk is
laid over and the ring placed on from the upper side and pressed
down, the covering being pulled tightly down at the same time. It
will thus be seen that the purpose of the ring is to keep the
covering neat and tight without wrinkles. The ring with its cushion
will now fit into the holder, making a neat job. Of course the

cushion is not put in until after the polishing.



Figs. 68, 69. AND

The next job is to turn three ball feet and twelve tops for the

wires. The ball feet are one inch in diameter and half-an-inch
thick.

g
J
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The top ornaments for the wires are shown, Fig. half elevation.
They are one-and-one-eighth inches long and five-eighths-of-an-inch
thick. They have a one-eighth-of-an-inch hole bored in the centre
of their bottoms to receive the wires, which are brass, No. 10.
They should be nicely straightened and polished with fine emery
cloth. They must be of a length to allow five-eighths-of-an-inch for
the finials, then to pass through the plate and half-an-inch into
the lower plate. The holes in the plates are fully one-eighth-of-an-

inch, to allow the wires to pass through easily. The ends of the



wires that enter the finials are roughened with a file and glued in.

The lower ends are pointed, to enter the plates readily.

To mark off the wire holes for boring, take the radius with
compasses from the centre of the plate to the circular mark. This
radius will divide the circle into six equal parts. Mark the lower
and second plate with this measure. Divide the third plate in the
same way, also the upper side of the second plate. The holes
may be in line with the first row, as in the plan, Eig._or the
upper tier may fall intermediately between the lower. In gluing the
plates to the pillars, care must be taken to have the holes in
each pair of plates vertical, the one above the other, else the

wires will not stand up-right but appear twisted

Fig. 71. OF

In the elevation, Fig. the lower tier shows one bobbin on each

wire. On this tier each wire will hold three or four bobbins. The



upper tier will hold two or three, according to size. The finials on
the tops of the wires are used for holding thimbles, &c. The ball
feet may be put on with small screws. They are three in number,
and are put on equidistant round the base. In making this job,
the whole of the parts would be polished before putting together,
after which it would get a finishing touch by the polisher.

We will now proceed with the construction of a pincushion and
secretory. This article will be found to form a very good exercise
for the wood-turner, and, when finished, it makes a very neat,
useful ornament for the lady’s work-table. If given as a present,
the interior may be filled with needles, pins, thimbles, buttons, or
any other of the many etceteras of ladies’ use, or it may contain
sweets or some absurdity, and the recipient left to find her way to
the hiding-place. It is entirely of turned work, and may be made
of walnut, mahogany or other wood. The design is taken from a
circular temple erected on a platform of steps, the pillars

supporting a cornice, and the roof represented by the cushion.

The cornice portion is made from wood eight-and-a-half inches
by one-and-one-eighth inches in the rough. One side may be
planed quite true; and will be the under side when placed in
position. This is chucked next the face-plate, and, if the latter is a
little less in diameter than the finished work, the whole operation
of turning may be done with the one chucking. The face of the
disc may be trued up first; then the edge is moulded, as shown
in the elevation, Fig. taking care to make the diameter of the
plate seven-and-a-half inches at the side towards the face-plate.

The face has to be sunk to a depth of three-quarters-of-an-inch,



making a level bottom, with the sides cut square down to it, so
that the cushion with its ring may slip neatly into it. The making
of the cushion saucer and ring is exactly as described in
connection with the bobbin stand. This part of the sinking done
and the work finished by glass-papering, it is to be further sunk,
or cut quite through, to receive the body. This opening will be
three-and-three-quarters inches in diameter, as the full diameter of
the body is four inches. A shoulder of one-eighth-of-an-inch is cut
to butt against the cornice plate and also the base. This body is
four inches long, and the pillars are, of course, exactly the same
length. The body is hollowed out, leaving about a three-eighths-of-
an-inch thickness, thus forming a hollow cylinder which constitutes
the secretory or hiding place, which is closed by the cushion

when in its place.
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In turning this body, a solid piece of wood would be fitted into

a somewhat large cup-chuck, the outer face cut in straight, and
the interior sunk with gouge and side tools to a sufficient depth
(four inches); the sides would be parallel, of course, so that the
finished body would have the same thickness of stuff throughout
its whole length. The diameter of the inside will be about three-
and-a-quarter inches. The outside of the piece is now turned
parallel down to four inches, and cut in, or shouldered, to fit
exactly the openings made for it in the two plates. It is well

papered inside and out, then cut off.

The pillars are five-eighths-of-an-inch thick, top and bottom, and
may be turned of the pattern shown in Eig._or any other the

maker may fancy. They are turned singly between centres, and



have a three-eighths-of-an-inch pin on each end to fit into the
plates. The upper plate, or under side of the cornice-piece, is
bored for the pillars, exactly the same as the base-plate; and both

are bored in circles of the same diameter.

The stepped platform is seven-and-half inches in diameter on
its upper surface. The steps are each one-quarter-of-an-inch broad,
and also rise one-quarter-of-an-inch. This base is turned from a
piece of wood plankways, and requires about nine inches in the
rough. While on the face-plate, the recess is made in the centre
to receive the body, as shown in the section, Fig. The turning of
the steps on the edge of this disc is a very easy matter, being
done for the most part with a five-eighths-of-an-inch chisel, in
first-rate order. The only careful part of the work is to see that
the steps are perfectly rectangular; that is, that the treads are level
and the risers vertical. Some care is, of course, necessary in
turning the face of the plate where the pillars and body are to
stand: a straight edge should be used, and the face made

perfectly flat.

Before removing from the face-plate, a light scratch should be
made on the finished face, to mark the line of centres of the
pillars. This circle is nearly half-an-inch from the edge of the
upper step, and is divided with compasses into as many equal
parts as there are pillars in the drawing of the plan Holes about
half-an-inch deep are bored in these marks with a three-eighths-of-

an-inch centre-bit.



The body may be made of good pine, boring out the interior,
the exterior turned to the exact diameter; then, before cutting in
the shoulders, and keeping the work still in the chuck, veneer the
body all round. When this is quite hard, remount in the lathe,
turn the veneer part with a fine chisel, cut in the shoulders, and
finish as above described. As this process requires some
knowledge of cabinet-maker’s work, it could not well be adopted
by turners who lack that knowledge. The ring which encircles the
cushion may be made of plane-tree. It should fit the cushion, but
not tightly, or it will break; then its outside should fit the recess
made for it in the plate. The ring, however, is much better made
in metal and nickel-plated, it cannot then be put on too tight.
This article, like most others of like nature, is polished before
fitting together, and, if the ring is of wood, it must be polished
before fitting it on to the covered cushion.



A set of chessmen will form the subjects and boxwood and
ebony (being inexpensive) the materials on which any amount of
skill and ingenuity can be displayed, and there are very few things
more appropriate and really more interesting to an amateur than
the thirty-two pieces used in the game of chess. Having roughed
out the whole lot to a general pattern, each separately becomes
the special object to be particularly ornamented, and the skill can
be taxed to its utmost in carrying out this principle. No rule is
laid down as to the pattern to be adhered to in each piece; all
can be turned in the lathe, with the exception of the upper
portion of the knights, which is invariably fashioned to represent a
horse’s head and neck, and will require to be carved to pattern.
Here is an opportunity of displaying skill in handling carving
tools. The outlines should all be filed up, and the lines

representing the mane, &c., engraved afterwards with a graver.

Each man should be designed and carefully drawn on a large
scale—say three times its intended size; and in this process may
be displayed any amount of skill as a designer, and the tasteful
way in which this is done will go far to secure the beauty of, and
admiration for, the complete set. Carefully cut out a template to
the shape of each different piece, of course to the exact size of
the proposed man. Thin, hard-rolled brass is very good material to
make these templates of. Six will be required, viz.—for kings,

queens, bishops, knights, castles and pawns.

In making the set, complete all of each sort before
commencing any others; thus, for the pawns, rough out sixteen
pieces to the exact same length and diameter; this will then be

some guide to go by in the succeeding operations. Fix a tool in



the slide-rest the correct shape for turning out any particular
groove in the piece, and, using the template as a guide, set the
tool to the exact place where the groove should be made, turn
the lathe and take a cut right down to the full depth intended,
then carefully set the slide-rest stops. Comparatively, no further
care is needed when this is done. Take each rough piece
successively and treat it in a precisely similar manner. When the
sixteen are done, you may rely on their being exact counterparts
of each other. Now, with a tool ground to fit another particular
groove, take a cut in one piece in the exact place designed, using
the template. Having got the correct depth, set slide stops, and
turn each piece in the same manner; these processes of turning
grooves are continued till all are finished, by which time the piece

operated on will probably begin to look something like ship-shape.

Perhaps a little fluting may form part of the design; if so get
the overhead gear and division peg in action, and flute out any
pattern which may form part of the design decided on; do the
first trip very carefully, guaging with the template, and, having set
the slide stops, no especial care will be required in afterwards
repeating the operation. It is no easy matter to minutely describe
how to fashion each particular cut or flute, not knowing the exact
pattern, but bear in mind the following: Turn each rough piece to
uniform sizes, exactly to the largest diameter of the finished work;
in removing the surplus material subsequently always turn off the
greatest bulk first; never take the most weakening cut till last.
These two last rules are difficult to reconcile, but a little thought

will soon set matters right.



It is quite possible to turn the whole lot of pieces without the
aid of templates, when one has a slide-rest with which to do the
whole of the turning, but when any parts have to be shaped by
hand it is better to use templates, to ensure each one being
exactly the same size as its fellow. With templates to guide him,
a fair hand can turn a very creditable set of chessmen entirely by
hand, and, of course, all the more praise is merited by those who
are able to dispense with elaborate chucks, slide-rests, cutting-
frames, &c., &c., though it is impossible to imitate by hand the
beautiful designs produced automatically by the aid of these
intricate tools. There is one addition which many turners would be
tempted to fit up to a simple a division-plate and overhead
motion—did they know the ease with which it could be done, and
the immense additional facilities it gives in, dealing with the usual
work, besides affording the means of executing satisfactorily work
which could not otherwise be attempted; and, indeed, a dividing
apparatus becomes a necessity to anyone practising ornamental
work on flat surfaces or longitudinally, by fluting or otherwise. The
requisite addition to the ordinary lathe can be home-made, and
the cost of the necessary materials is very small; but this is not

the place to expatiate on the merits of this plan.



CHAPTER X.
TABLE, CHAIR AND TOWEL RAIL

A SMALL tripod table, Fig. is adaptable to many purposes. For
the garden or summer-house it should be constructed rustic
pattern. If for the drawing-room, the legs should be turned ball
pattern or twisted, and the materials and finish may be of a
superior kind. Procure a piece of beech, oak or walnut, four
inches square and four-and-a-half inches long, out of which turn
ball three-and-three-quarters inches in diameter, proceeding as
described in Chapter

Fig. 75.



It will now be necessary to make a cup-chuck to hold the ball
in the lathe. For this purpose, screw a piece of wood tightly on
the screw-chuck, and turn out a hollow to receive the ball. This
hollow should be three-and-a-half inches in diameter inside the
mouth. Now take the ball and knock it securely into the chuck
(using French chalk to prevent slipping), and bore a five-eighths-
of-an-inch hole through the centre of the ball. A nose-bit or augur
is most suitable for this purpose, and to get a true bore it would
be best to use first a three-eighths-of-an-inch bit, next a half-inch
and then a five-eighths-of-an-inch. Do not use a centre-bit, as it is
important that the hole should be quite true; indeed, upon this
the successful workmanship of the table chiefly depends. When
the five-eighths-of-an-inch hole is bored through, knock the ball
out of the chuck, and re-fix in the chuck transversely, so that both
ends of the hole are seen to be equidistant from the rim of the
cup-chuck. You can now bore a hole similar to, and exactly at
right angles with, the previous one. When this is done, knock out
the ball again and re-fix, taking care that the four openings
presented by the two holes are all equidistant from the rim of the
cup-chuck. Now bore the third hole and the ball will present six
holes to the view, all exactly equidisdant. The next thing required

is a three-quarter-of-an-inch tap and screw box for wood-screws.

For the legs, if the table is to be a rustic one, procure a few
ash sticks (in London they can be obtained at several of the
English timber-yards); those sticks with a knotty surface should be
preferred. Cut six lengths of eighteen inches, fix each one in the
lathe, and cut on the end nearest the poppet a pin one inch long
to fit the lid of the screw box. It matters not how untrue the

centre of the stick runs in the lathe; but the pin must be turned



true with the two ends. The next proceeding is to tap the pins
with the box. This requires some care, and should be done as
follows:—Put the lid on the box and grease the pins with tallow.
Take one of the legs in the right hand, put the pin in the box,
press hard, and, at the same time, turn the leg round to the
right hand; follow on until the shoulder touches the lid, and then
unscrew gently, taking care not to injure the thread. Proceed
similarly with the rest. Take off the lid, re-insert the pin and cut
the screw up to the shoulder. Now fix the ball in a vice or bench-
screw, and fix the tap in a wood-handle. Press the tap carefully
and firmly into the hole, turning at the same time in the right
direction. When the tap is screwed in about half-way, unscrew and
knock out the dust Grease the tap, re-insert it and screw almost
up to the shoulder. Now the legs and centre-ball are ready to be
put together. Screw three legs into the ball to the shoulder, and,
with a tenon-saw, cut a small piece off the bottom, at an angle,
so as to present a flat surface to the floor. To screw in the other
three legs, invert the tripod and proceed as before. The stand is
now complete. With regard to the top, a circular is perhaps the
best if it can be conveniently turned, but it may be oval,
octagonal, square or otherwise, according to fancy. To prevent
warping, make a triangular frame of wood and screw it
underneath the top. The size of this frame should be such as to
admit of the three legs being screwed to its three corners, this
will give considerable stability to the table. The top may now be
screwed on to the legs from beneath, and the table painted,

varnished or polished, according to taste.



Fig. 76. OF

The accompanying illustrations show a child’s chair composed
entirely of turned work, no tools being necessary but the lathe
and a boring bit. A chair of this sort is light and looks pretty.
The back being straight with the lower back-legs is no objection in
a child’s chair, as it is not so liable to upset backwards as one
with the back overhanging the legs. In Eig._we have a perspective
elevation; the breadth of the side is twelve inches. It shows back
legs and fore legs, the elbow or arm, with three short balusters,

connecting the arm with the seat rail. These balusters are made



from wood one inch square, and are five inches long between the
rails; they are placed two inches apart, and equidistant from the
back and front legs. The back and front legs are made from wood
one-and-a-quarter inches square. The chair may be made from
black birch, which is stronger than either mahogany or American
walnut, though the latter woods are to be preferred for

appearance.

The back is twelve inches broad, and the front fourteen-and-a-
half inches. The height of the back is twenty-two inches, including
the knobs on top; the centre of the upper back rail being twenty
inches from the ground. The height of the seat is six-and-a-half
inches, and that from floor to top of elbows twelve - and - a -
half inches. The seat rails, which are turned plain or straight, and
reduced where they enter the legs and also the two elbows are of
one-and-a-quarter inches wood. The balusters and body of the seat

are of one inch wood (see Fig. plan of seat).

Fig. 77. oF



It will be seen that the back legs, though turned throughout
their whole length, have certain parts straight. That to receive the
top back rail is two inches long. A similar piece is left to receive
the lower back rail and elbows. Further down, a straight piece,
four inches long, receives the seat rails and those below them.
These two sets of rails are two-and-a-half inches apart, the lower

set being made of one inch wood.

The elbows have each a straight part at their fore-ends to
receive the ends of the upright fore legs. The upper and lower
rails in the back are also made of one-and-a-quarter inches wood,
and have the central part turned straight to receive the three
balusters. These are seven-and-a-half inches long between the rails,

and are placed two-and-a-half inches apart, from centre to centre.

In the seat, Fig. it will be seen that the four seat rails, and
those immediately under, are let into the centre of the legs, the
rails being reduced to five-eighths-of-an-inch for that purpose
Indeed, the whole structure consists of posts and rails, or bars,
fitted together by round mortises and tenons, the mortises being
simply holes bored fully half through the thickness of the stuff
with a five-eighths-of-an-inch centre-bit, those for the seat rails
being bored through to meet. These holes may be bored when
the wood is in a square state before turning, or they may be
bored after being turned, a slight mark being made with the tool,
while the work is revolving, to show the exact position of the
holes to be bored.
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Figs. 8o, 81.

Figs. 8o _and 81_show enlarged views of some of the rails.

It is to be observed that in boring the uprights for the seat
rails, the holes should not be exactly at right angles to each
other, the angle for the back legs being slightly obtuse and that
for the front legs slightly acute. The necessity for this will be
readily seen when it is observed, from FEig. that the front is two-
and-a-half inches wider than the back, so the plain bars, forming
the body of the seat, are all of different lengths, being gradually
shorter as they approach the back. They are six in number, and
are placed equidistant throughout the breadth of the seat. A seat
of this description is always provided with a stuffed, movable

cushion, as it would not be comfortable to sit upon.

In making this chair, all the turning may be done before the
boring is commenced. In turning the ends of rails, balusters, &c.,
the tenons must be gauged carefully to fit the holes. With the
five-eighths-of-an-inch centre-bit, bore a hole three-quarters-of-an-
inch deep in a waste piece of hard wood; turn the first tenon to
fit this hole tightly, but not so tight as to split the wood, and at
the same time make sure that it is bottomed; set the callipers
carefully to this tenon, and turn all the others to exactly the same

dimensions.



In boring, fix the bit in the mandrel-nose, or in a chuck that
will hold it; feed the wood to it by moving forward the sliding
barrel of the poppet-head with the hand-wheel; when a depth of
three-quarters-of-an-inch is reached, mark the sliding barrel close
against the face of the casting with chalk or slate-pencil. This
mark will be a guide for all the other borings, as the proper

depth will be reached when the mark appears outside the casting.

The chair may be fitted together, using good glue and a cramp,
then varnished, or it may be French polished before putting
together, using pieces of pine wrapped in cloth to protect the

polished wood from injury from the cramp.

A towel-rail usually forms one of the articles of a bed-room
suite: the present example is composed entirely of turned work,

and forms a good subject for practice in turning.

The article, as shown in the illustration, Fig. has four upright
pillars set into two cross-pieces at the bottom. The pillars are
coupled at the top by semi-circular pieces; each pair of pillars,
with bottom piece and semi-circle, forming an end of the towel
rail, and these two ends are joined together by seven rails let into

them, thus forming a complete article of furniture.

First prepare the two horizontal pieces at bottom, which are
made from wood one-and - a - quarter inches square. These, and
the four posts, should be squared with a plane before turning.

The primary object being to have the pieces quite straight and the



four sides squared with each other. Holes are bored to receive the
pillars eight inches apart, from centre to centre and the pillars of
course rest upon a square part of the bottom-pieces. About six
inches length in the centre of these bottom-pieces is turned. The
ends project beyond the posts some four inches, to give the
article stability, &c. Four feet (see Fig. are inserted in the lower
side of the extremities. These feet are one-and-a-half inches high,
and turned from one-and-a-quarter inches wood; they are let into
the cross-pieces by three-quarters-of-an-inch tenons, same as
shown on end of rail. The outer ends of the cross-pieces are

finished with a patera, or button.




Fig. 83.

The circular tops are made from one ring cut in halves. The
diameter of the ring is exactly the same, centre to centre, as the
holes bored in the bottom cross-pieces, viz., eight inches. The
section of this circle is exactly circular, like a curtain ring, and is
of the same thickness as the turned parts of the pillars, viz. one-

and-one-eighth inches.

The circle is made from the wood plankways, and cut in
halves, with the grain of the wood running in the same direction
as the saw. In the centre of the ends thus cut, a hole is bored
some one-and-a-half inches deep, with a five-eighths centre-bit,
care being taken to have each pair of holes parallel with each
other. The holes cross the grain of the wood, and the tenons,
being made long and filling the holes the full depth, greatly

strengthen the semicircles at their weakest points.

The pillars may be thirty inches long, more or less, according
to fancy or requirement. The rails for thirty-inch pillars should be
three feet long. They are made from one inch wood, and are
turned throughout their whole length, tenons being made on the
ends as shown in Fig. A square groove is also made on the rails,

some half-inch from the ends and one-sixteenth-of-an-inch deep.



This is done with a one-eighth-of-an-inch parting tool. A similar
groove is made on the turned parts of the pillars and bottom-
pieces, in all cases half an inch from the termination of the

turning. See perspective elevation.

Fig. 84. OF

The pillars have parts left square to receive the rails. These
square parts are equi-distant from each other and from the
bottom, so that each pillar has three turned parts of equal length.
The squares are two inches long, and have the corners rounded
off in the process of turning. In the centre of the squares, holes
are bored about seven-eighths-of-an-inch deep to receive the rails.
The top rail has its holes bored in the centre of the semi-circular
head. This rail, instead of having a close-butting shoulder, as in
the case of those entering the squares, should have the shoulder
rounded off from near the incision to near the tenon, as it abuts

against a curved surface.

The making of this article of furniture is very plain work, only
it requires a lathe to admit three feet between centres, and the
rails being long and slender are apt to vibrate a good deal. In
turning slender rods, allow the work to run through the left hand,
only the thumb coming over to the tool, and thus steady the
work to the cut of the tool. The back steady, Fig. is thus to an

extent superseded.



CHAPTER XI.

EGG CUPS, TIMER AND WATCH

HALF-a-dozen egg-cups and a stand to hold them is a piece of
work which | have found offers excellent practice to a young
turner: every part, including the fitting together and polishing,
being done on the lathe, the result being a nice shelf ornament,

as well as a useful household requisite.

The accompanying illustrations show an egg-cup in process of
conversion from the rough block, as in Eig. to the finished cup,
as in Fig._lllustrations are also given of an egg-cup stand, and the
whole may be found a useful breakfast-table adjunct, when eggs

are in season and purchasable.

Fig. 85. FOR

Egg-cups may be made from plain box, beech, mahogany, and
almost any other hard woods. A block of wood, three inches long

and two inches diameter, is sufficient to make an egg-cup, but,



when turned in a cup-chuck, the block requires to be an inch or

so longer.

The first operation is to prepare the block by chopping off the
corners with an axe, as in Fig. then to mount it between centres
on the lathe, then turn one end down to fit the interior of the
cup-chuck (see Fig. also Fig. into which it is driven firmly with a
mallet. The poppet head-stock is moved away to the right-hand
end of the lathe-bed, the fork-chuck removed, and the cup-chuck,

containing the block, screwed on the mandrel-nose.

If on starting the lathe the block is not running true, it must
be set true by tapping with the hammer. The process being
observed by rotating the mandrel by turning it with the left hand.
The block must have a tight hole in the chuck, so that it will not
work loose, and get out of truth under the action of the cutting-
tool. A tight fit is necessary, as in the event of the work shifting
in the chuck, especially towards the finish, the job is very liable to

be entirely spoiled.

The first operation is to reduce the block to a cylindrical form,
as in Fig. the diameter being nearly two inches. Having done this,
cut in the face, or right-hand end, which is to form the mouth of
the cup. This is done, as described in a former chapter, by
placing, say, a five-eighths-of-an-inch chisel edgeways on the rest,

long corner down, and cutting square into the centre.
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Fig. 86. TO AN

This done, the rest is placed across the bed, at right angles to

its former position, which will be parallel with the face just cut.

The rest may be placed a quarter-of-an-inch below the centre,
and a quarter-of-an-inch distant from the work. The hollowing out
of the end wood is next done with a three-eighths-of-an-inch or
half-an-inch gouge. The most expeditious way is to enter the
gouge exactly in the centre of the work, its back on the rest,
holding it level, and exactly at right angles with the face of the
work. By pressing it firmly, it will bore a hole, acting like a boring
bit, very quickly to the required depth, that is, one-and-a-quarter
inches. Then work out the mouth of the hole, slightly cant the
hollow side of the gouge towards you, depress the handle, and
cut away the wood on the near side, always working inwards to
nearly the depth of the central hole. This operation is continued
till the internal diameter is one-and-a-half inches, and the bottom

having a somewhat hemispherical form.

In the hands of a beginner, the round-nosed tool, which has
already been described, now comes into requisition, as the
ordinary gouge, unless very sharp and very skilfully handled,

makes a rough, torn surface. The round-nosed tool should be very



sharp, and held quite level on the rest. It works cleanest by
beginning a cut at the bottom and working carefully to the lip of

the cup.

Fig. 88 is a thin slip of wood, shaped to fit the interior of the
cup, and used as a template. The curved part is not circular, but
somewhat oval in form. Most people probably consider that it
doesn’t matter how an egg-cup is shaped so long as it holds the
egg, but the egg end is parabolic, or elliptic, and so the slip, Fig.
should be of that form, and applied when finishing the interior of
the cup thus forming a mould or gauge for the depth and form.
By using a sharp tool, the interior surface should be made
tolerably smooth. It will be noticed by observing the section, Fig.
that the interior, just at the lip, is curved outwards. This part is
shaped with the chisel. The diameter inside of this curve should

measure one-and-five-eighths inches.

Figs. 87, 83. OF AND

As to the exterior, Eig. 87 will be the best guide. It shows the
cup in section not yet cut away from the chuck. The total length
is three inches, and the foot or bottom should be cut in with

chisel at that, but not deep enough to damage the stability of the



work. The finished diameter of the foot is one-and-three-quarter
inches; the extreme diameter at the mouth two inches. Beginning
at the lip, the outside has first a hollow curve to the bead. This
bead is one-eighth-of-an-inch broad, and one-quarter-of-an-inch
from the lip. From the bead, the side curves down to the shank,
the thickness of the substance of the cup gradually increasing
towards the bottom, where it is one-quarter-of-an-inch thick.
Feeling with the fingers will determine this thickness very nearly.
To give the exterior of the cup a graceful contour, unaided by
mechanical means, requires considerable practice and a good eye
for forms, as this, like most work in wood-turnery, depends on
the eye and hand alone for its beauty of form. The curve of this
egg-cup is an out-and-in one from the lip to the stalk, the bead
near the lip looking as if added. The bottom of the main curve is
ended by a short curve running into it from the opposite
direction, leaving the shank half-an-inch thick at this part. The
short curve is followed by a scotia, sweeping downwards, then
upwards to the fillet on the top of the foot. The narrowest part,
at the bottom of the scotia, callipers a little over three-eighths-of-
an-inch. The fillet callipers one inch; and the moulding from the
fillet outwards, which forms the edge of the foot, is called an

ovolo, or thumb.

In the operation of turning the exterior, a gouge is used for
reducing to a rough outline. The bead is cut in with a chisel.
From the lip to the bead, the hollow is finished with a small, say
a quarter-of-an-inch gouge. The chisel does the large curve from
the bead downwards, together with the small curve under it. The
ovolo on the foot is turned with a chisel down to the fillet, and,
lastly, the scotia with a small gouge. If all the turning is nicely

cut with the proper tools, very little glasspaper is needed, two



grades, No. 1 and No. o, should be sufficient, not forgetting to

paper the interior as carefully as the outside.

To polish the cups before cutting them away from the chuck,
first of all wet the work out and in with a sponge and clean
water, let it stand till dry, when it will be found to be rather
rough, the fibre having risen considerably. Paper again with flour
paper, and wipe off the dust with a clean rag; apply French polish
with muslin rag and cotton in the usual way, holding it very
lightly on the work and rotating the lathe very slowly. A few coats
having been given in this way, and then allowed to dry, again
paper lightly with flour paper. Now apply one or two coats of
spirit varnish with a flat camel hair brush; this should be done in
a warm place, as the varnish on getting chilled becomes milky-
looking and very unsightly. If the cup thus varnished appears
rough, give it a few turns of the polishing rubber, which will

materially assist in giving it a smooth, glossy surface.

Fig. 89.

The cup may now be carefully cut from the chuck, the chuck

taken from the lathe-nose, and the piece of wood driven out from



the back with a wooden drift and mallet. Fig. 89_shows the

complete egg-cup.

The difficulties of producing exact fac-similes offer very good
practice. So, when turning half-a-dozen egg-cups, endeavour to
have them all alike when placed upon a stand such as that
shown in the annexed illustration. The base of this stand is eight
inches in diameter on the upper side, around this the six cups
are placed equidistant one from another. They are held in place by
a pin, or dowel, placed firmly in the base, and a hole, to fit
loosely, bored in the bottom of the cup. This base requires a
circular piece of wood, nine inches in diameter, cut plankways and
chucked on a face plate; it is seven-eighths-of-an-inch thick, and
will be somewhat less when finished. The edge moulding is

turned with gouge and chisel, both of small size.

As the revolving plate presents side-wood and end-wood
alternately at every rotation, the operation is more scraping than
cutting, the tools being held level on the rest. It will cut better,

however, to have the rest an inch above the centre.

The moulding finished, the T rest is placed across the bed, in
order to turn the face of the plate. This is trued by cutting lightly
with the gouge, using the left side of the cutting edge, and
depressing the handle. After it, the face is finished with a broad
chisel, held square on and level, working from the edge to the
centre. The face should be tested with a straight-edge, and it
should be level. After the plate is nicely papered, it may receive a
polish while running, in the same manner as the cups. Then a

central hole has to be cut to receive the pillar; this hole is one



inch diameter. It is sunk nearly through with a gouge—pretty
much after the style of turning inside the cups. A pair of inside
callipers are set. Then a side cutting-tool is used, making a
parallel hole quite through, when the plate will drop off the face-

chuck.

Fig. 9o. ON

The pillar is seven inches long and one-and-three-quarter inches
diameter bottom; the thinnest part, near the top, being five-
eighths-of-an-inch; its outline is sufficiently indicated by reference
to the illustration, Eig. the bottom having a one-inch tenon to fit
the base. The cross handle is three inches long and three-
quarters-of-an-inch diameter; in the centre it has a half inch round
hole bored nearly through to receive a tenon, turned on the upper
end of the pillar. The little pins, on which the cups fit, are also
turned, they are one-quarter-of-an-inch in diameter, and stand out
of the plate half an inch. The cups sit loosely on the pins, so

that they may be lifted off without upsetting the stand.



Another useful article is the sand-glass, generally used to
denote the time required to boil an egg. The glass itself,
containing the sand, may be bought for two or three pence. The
stand or holder for the glass is composed entirely of turned work,
and, therefore, affords a very appropriate lesson to the young

turner.

The wood may be mahogany, rosewood, maple, or other wood,

according to fancy.

Figs. 91, 92. AND OF

The piece of wood for the ring which, when cut in two, forms
the feet, is cut from material a little over half-an-inch thick, with a

bow-saw. It is then fixed on a coned screw-chuck. The circle is



finished at two-and-three-quarter inches outside diameter, and half-
an-inch square in section. In the centre of the face is a semi-
circular hollow, one-eighth-of-an-inch broad. In turning this ring, it
should be cut almost through inside, then nicely glass-papered out
and in; then it may be cut quite through to the face-plate, when
it will drop off. The arras on the inside may then be papered off,
and the ring cut exactly in halves with a fine saw. A quarter-of-an-
inch hole, to receive the pillar, is bored through the centre of the
edge of each half, and also a similar hole on each inner face, to
receive the tie-rod. This latter hole is only bored into the former
one. The tie-rod is one-and-three-quarter inches long, and at ends
and centre is nearly half-an-inch in diameter. It consists of a
filleted shoulder at ends, two fillets and a torus bead in the
centre. The ends are turned with tenons to fit into the feet. The
pillars are four inches long, clear of the circles into which they
are fitted. At the bottom and top, they are nearly half-an-inch in
diameter, the plain central parts being a little less than three-
eighths-of-an-inch in diameter. Their design will be clearly seen
from the illustration. Two little drops are turned to fit in the
centre of the semi-circles underneath. They have each a tenon to
fit into the holes that have been bored through to receive them,
and represent a continuation of the pillars, to which they help to

give a neat finish.

The body, which is to contain the sand-glass, has the straight
part three inches long, and one-and-a-quarter-inches outside
diameter. This is a difficult part of the job. Take a piece of wood,
fully three inches long, and, with a very sharp one-inch bit, bore a
hole quite through the length. Turn a plain one-inch cylinder of
pine wood, and fit in the bored piece. Turn down the body to



one-and-a-quarter-inches diameter and cut off the ends, leaving a
length of three inches, thus forming a wooden tube one-eighth-of-
an-inch thick. The tube, removed from the wooden mandrel, has
now to have its ends closed by two caps. These are shown
somewhat different in design, but they may be alike. These caps
are turned from wood running between centres in the lathe so
that the grain runs in the same direction as the body piece, and,
when fitted on, the whole looks as if turned from one piece. They
are made to fit the interior of the tube, which they enter about
one-quarter-of-an-inch. When finished, they should project from the
body, showing one-eighth-of-an-inch bead, or, more properly an

ovolo, all round.

The interior ends of the caps are hollowed to receive the
globular ends of the sand-glass, thus holding it steadily and

without shake.

The body has to be cut to expose the central part of the glass.
This is done by boring holes opposite each other on both sides
of the tube part, with a three-quarters-of-an-inch centre-bit; then a
sharp penknife will cut away the stuff between the holes, thus
making an oblong opening with circular ends. The edges of the
opening should be papered. One cap may be glued in, and the
glass dropped into the body; then the other cap (which should fit
close round the edge, and at the same time hold the glass

without shaking) may be glued in also.

Two pivots have to be made, as shown in the design. They are
nearly three-eighths-of-an-inch in length, and have a round tenon

on both ends, three-sixteenths-of-an-inch diameter, to fit into the



body and into the pillars. The body is hung on these pivots
exactly in its centre, so that it may have the same position in the
frame when reversed. The pillars are bored nearly through to
receive the pivots; the body is bored quite through and in the
centre of the wood left between the openings. The pivots may be
glued into the body, but they must be left to turn freely in the

pillars.

This completes the construction of the egg-timer. It may be

polished during the progress of turning, or French-polished.

The watch-stand, next illustrated is after the same character,

being composed mainly of circles and pillars.

First of all we have the base, five-and-a-quarter inches in
diameter, at the broadest part, and three-quarters-of-an-inch thick,
supported on three ball feet. It is hollowed out on the upper side,
to hold the watch-guard, coiled up. This piece is turned plankways

on a face-plate.

Next turn a ring, two-and-three-quarters inches diameter and
half-an-inch square in section. This is cut in halves, and has a
hole bored through the centre of each half. A small piece is now
turned exactly like the pivots above mentioned, and the semicircles
are united, back to back, by gluing this piece between them. Two
little buttons are now made and glued in, in continuation of the
centre piece. Next make two short pillars and fit them into the
sole. Then hollow the ends of the semi-circles to fit the straight

turned part of the pillars.



The pillars have each a hole bored to receive a fine three -
quarters - of - an - inch screw, which passes through and enters
the end of the semi-circle. The screw-head should be sunk into
the pillar and this plugged with a bit of the same wood. The
upper pillars are four - and - three-quarters inches long and five-
eighths-of-an-inch thick at the straight part, where they join the
semi-circles and watch-holder. Their design is sufficiently clear to

need no description.
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Fig. 93. oF

Fig. 93_is the front elevation of the stand complete. Fig. 94_is
a section of the watch-holder, which is two-and-three-quarters
inches outside diameter, two-and-one-eighth inches inside, turned
plankways, the thickness of the wood to make it being five-
eighths-of-an-inch. In the operation of turning, it is fixed on face-
plate without any central screw, being stuck on with turners’

cement.

A piece of wood is fixed on the face-plate; the face of the
wood is trued up, thus making a wooden face-plate. While the
lathe is running, a lump of cement is held against the revolving
face; the friction heats the cement, thus coating the wooden
chuck-face. The bit of wood is now held against the still revolving
chuck, with its coating of cement. Friction again heats it, and the
wood immediately adheres to the chuck firmly. If it runs out of
truth, it must be knocked off and tried again. This operation of
cementing is only done when a screw hole would deface the job
being turned, as in the case in hand. Having got the work
cemented on, it must be roughed down with care, as it is apt to
become detached, and, if this happens when the work is nearly

reduced to a size, it is very difficult to fix it on again to run true.

Having turned the edge and hollowed out the face, the watch-
holder must be nicely papered, excepting the hollow part, which
may be left somewhat rough, as it receives a circular piece of
velvet, fixed in with glue. It is knocked off the chuck, and the
back has to be turned. To do this, fix a piece of pine on the

face-plate, true up its face, then hollow out until the finished side



of the watch-holder fits in tightly. When made to run true, the

back may be finished, as shown in section.

Fig. 94. oF

The central finial is made and fitted to the top of the watch-
holder. Two pivots are made, same as for egg-timer, one end
glued into the centre of each side of watch-holder and the other
revolves in the pillars; or the holder may be tilted back to an
angle of about seventy-five or eighty degrees and there fixed, by
gluing in both ends of the pivots. A little hook is made and
fastened to the base of the central pinnacle, for hanging the
watch on. It will also be necessary to remove a portion of the
beaded rim of the holder, immediately under the hook, to receive

the ring or bow of the watch.

After polishing, a little bit of velvet is cut circular and fitted
neatly into the holder, and, after fixing with glue or paste, the

watch-stand is finished.



CHAPTER XIlI.

SPHERES AND

IN turning billiard balls by hand, that is, in the usual way, without
special appliances, as spherical slide-rests and such-like costly and
complicated apparatus, the first operation is to select a piece of
ivory large enough for the purpose. Of course any description of
hard wood will served almost equally well for experimental
purposes—and, bearing in mind the cost of ivory, it would be as
well to content oneself with good sound boxwood on which to
make preliminary essays. The rough material is first turned up
perfectly truly cylindrical, the diameter and length being equal and
identical with that of the intended ball; practically, there is no
absolute need to making a true geometrical cylinder, a circular
body of uniform diameter, its ends forming parallel circles. Figs.
o5_and 96 _show the face and side view of the partly fashioned
ball chucked for further treatment. At this stage the work should
gauge precisely the same across each diameter. The dotted line in
Fig. 95_shows the form of the sphere—the callipers is the best
tool to use for the purpose of ascertaining the truth of these
various dimensions. It is necessary to mark a fine line round the
circumference, exactly equidistant from the two ends; this line can
best be made on the work with a hard blacklead pencil, but be
sure that the line is fine and very distinct, as on this, to a great
extent, depends the truth of your ball. Fig. 95_shows the wood

chuck in which the work has now to be chucked. It will be seen



how the chuck is hollowed out to receive the work, which is held
by its eight angles very nearly (but not quite) half way in the
chuck; the pencil line must be made to run perfectly true at the
outer end, and the work is ready for finishing on the exterior half.
With sharp gouges and chisels turn off all that material exceeding
the pencil line, and you will have that half of the ball a perfect
hemisphere. This is all that has to be done, and, though easily
said, it will be found to involve a very considerable amount of
manual address, and, in all probability, several blocks of material

will be spoiled before a true sphere is turned.

Figs. 95, 96, 97. A

Though the work is chucked firm enough for a careful hand to
work at it with ease, yet a clumsy manipulator will be continually
catching an angle on the edge of the tool, and knocking the work
out of truth. If a “dig in” does occur, the central position of the
pencil line must be verified, as its truth is essential to the

production of a true sphere.

Every care must be taken to turn exactly to the gauge line and
not to allow the tool to obliterate it—it should remain as a
witness to testify to the truth of the sphere; it is not very difficult

to go so close as to turn a part of the line from the surface,



though this may appear to be drawing it a little too fine, though

in practice it becomes a necessary process.

Having trued up the ball as far back as possible, knock it out
of the chuck, and prepare another one to receive that part which
has just been turned; that is, hollow out a wood-chuck in the
form shown in FEig. but of such a size that the half ball will go
into it very nearly as far as it has been turned, and hold firm.
This is ensured by making the outer part of the chuck “bite” on
the hemisphere at very near its largest diameter only; it is a
waste of time to try to fit the half ball into a hollow exactly
corresponding with it, and trying to make them adhere by means
of chalk, &c. Previous to turning off the angles from the outer
half, carefully set the pencil line true, and then repeat the
operations performed on the first half. When these instructions
have been carried out, the resulting ball will be as spherical as it
is possible to make it, though it often happens that,
notwithstanding the care bestowed on it, the ball proves to be
more or less unsymmetrical, and it is exceedingly difficult to
assign a cause for the defects. They may arise from various
causes, and amongst those most common may be noted—the
want of truth in the chuck, defect in the fitting of the lathe-
mandrel, want of exactitude in placing the work in the chuck so
that the pencil line runs true, but, probably, the most fruitful
cause of error is to be traced to a want of firmness in

manipulating the tool.

Long and constant practice at turning spheres is requisite to
ensure success. Billiard balls require to be fashioned with the

greatest accuracy, not only spherically, but the three forming a set



should be identical in size and weight; consequently an
inexperienced ball-turner would do well to eradicate the qualifying

adjective before trying his hand on costly ivory.

The truth of the ball may be tested by re-chucking it in any
other position in the last used chuck, and using a blacklead
pencil as the turning tool. Set the lathe going, and notice whether
a continuous line is made, if so, it proves the truth of the
sphere. A perfectly true ball may lose its symmetry and become
somewhat orange-shaped in drying—that is, if the material from
which it was made is not thoroughly seasoned; even ivory, though
solid and compact in appearance, is liable to alter its form when
exposed to the atmosphere. When a ball is proved to be untrue,
the only course to adopt is to completely re-turn it, which
operation, by diminishing the size, generally detracts much from

the value of the ball, and often renders it useless.

An untrue ball may be re-chucked for turning in a wood chuck,
made as shown in Fig. The illustration will show the mode of
constructing this chuck without any written explanation. A piece of
boxwood is screwed on to the mandrel-nose and turned up true;
the centre part is hollowed out to receive the ball, the back part
being turned away to clear, allowing only the edge to grip the
ball, as shown. A little chalk rubbed on the chuck where it
touches the ball will often prevent its slipping, but too much

must not be used, or it will throw the work out of truth.

A good test for the sphericity of a ball is to pass it through a
round hole, of equivalent diameter, made in a piece of flat sheet

metal (brass will do very well). Pass through in all directions and



mark the protuberant places, which must be alternately exposed to
the action of the tool when the ball is in the lathe. Considerable

care is required in this latter process, as it is very easy to alter a
protuberance into an indentation; and so keep on turning the

sphere.

Spiral or twisted work is commonly done on an ordinary lathe.
If the lathe has an iron-bed, the operator should lay a piece of
wood upon it to prevent the tools being notched. The requisite
tools are:—A ten-inch tenon saw (one nearly worn out is most
suitable, as it is less springy), an eight-inch rat-tailed rasp, a one-
inch paring chisel, a one-inch carving gouge, some fish-skin and
glass-cloth.

The first thing to be decided upon is the style of twist that is
to be cut. The beginner should not attempt two or three strand
twists until he has had some experience in cutting one strand.
Having fixed the plain cylinder in the lathe and thrown off the

band, mark out the rod to be twisted.

The mode of marking for three strand twist is as follows:—
Trisect the rod lengthwise by drawing three lines in pencil parallel
to and equidistant from each other. The simplest way of doing
this is to gauge the diameter with the callipers, set the
compasses to the same scale, and prick the result on a piece of
paper; bisect the space between the indentations, and this will
give the radius. Set the compasses again, and it will be found
that they will mark on the rod a space exactly equal to the sixth
of its circumference (this may be proved by making six

indentations in a circle round the rod, when it will be found that



they make a complete circuit). It follows, then, that two of these
sixth parts will be equal to the required third part. This is the
simplest and most exact way of marking the trisections, and,

when understood, it can be done very quickly.

The lines can be drawn with an ordinary straight-edge. There is
no difficulty in getting them quite straight, as the edge will not
touch the entire length of the rod (or, indeed, any appreciable
part of it) unless it be exactly parallel with its surface. When the
three lines are properly marked, set the compasses at about two-
thirds the diameter of the column or rod to be twisted (that is to
say, if the diameter is one-and-a half inches, set the compasses at
one inch). Take the compasses and mark an indentation on one
of the lines at the end where the twist is to commence; then, by
shifting the points of the compasses, make similar indentations
along the line to the end of it. Mark the other two lines in the
same way. Next take a piece of chalk in the right hand, and,
while turning the lathe-pulley with the left, draw a fine spiral line,
commencing at the first indentation on the first line, and passing
through the second indentation on the second line, the third on
the third, the fourth on the first, and so on to the end of the
rod. Then draw a similiar line, commencing at the first
indentation on the second line, and another commencing at the

first on the third. This completes the marking out.

Now for cutting. Take the tenon-saw in the right hand, and,
while turning the pulley with the left, make a cut at a distance of
one-third the diameter from the first chalk line and parallel to it.
The saw must be held at an angle more or less acute, according

to the required depth of the groove. Now make a similar cut at a



distance of one-third the diameter from the same line, but on the
other side of it. These two cuts, carefully made, will remove a
small piece of wood. This process of cutting-out small pieces
must be continued to the end of the rod, care being taken to
keep the cuts as uniform as possible. This will leave an irregular
groove, and the next process is to make it uniform. To do this,
take the rat-tailed rasp, and rasp out the rough places until a
hollow of equal depth is obtained—quite free from lumps—from
end to end. Next pare off the edges of the twist; a spokeshave
may be used for this purpose, but requires careful handling. A

chisel or gauge will be found easier for beginners.

When the edges are as clean as they can be got with the
tools, put the band on the lathe, and, while treading the lathe
gently, apply a strip of fish-skin to the hollows, using both hands.
Use the fish-skin till the rough edges have disappeared, and finish
off with glass-paper or glass-cloth—the latter is best. In finishing
off, the cloth or paper should be folded round a piece of cork,
this will save the fingers. The operator should not attempt to use
the tools while the lathe is in motion, or the spiral will be
damaged, if not altogether spoiled. When marking out, the band
should be thrown off the pulley, so that the action may be free.

Fig. 98 shows the lines marked for a three strand twist.

Should any difficulty be found in marking out as described
above, a very simple plan is as follows:—Cut a slip of paper (say
one inch wide) as long as required, paste one side of the paper,
and wind it round the rod or pillar to be twisted. You will now

have a spiral. The paper must be laid on evenly, with a space left



equal to the width of the paper. The space not covered should be

cut out, and finished off in the same manner as above.

Figs. 99_and 100 illustrate an instrument for marking out a
spiral at any angle that may be required. It can be made as
follows:—Cut a piece of mahogany, three inches in diameter and
five-eighths-of-an-inch thick. Cut off a segment of the circle, and
cut a groove. The blade, Fig. can be made from an old chisel or
flat file. A hole must be bored large enough to admit the ferrule
part of the handle. The thumbscrew is to fix the cutter at the
desired angle. An ordinary tool-handle, to hold the cutter,
completes the instrument. In order to use it, put on the T rest,
and rest the groove upon it even with the wood to be marked.
Having determined the angle you wish to twist, loosen the thumb-
screw, turn the cutter round till the desired angle is obtained and
tighten the screw. The edge of the cutter should now be touching
the wood to be marked. Hold the handle in the hollow of the
right hand, and press gently to the work; turn the pulley with the
left hand, at the same time sliding the cutter along the T rest.
Do not hold the instrument stiffly, but let it work freely at the

same time that it marks.



Fig. 100. FOR



CHAPTER XIII.

THOUGH turning is usually considered to be the art of producing
circular forms, the same term is, however, also applied to the
production of prismoidal and irregular forms, and polygon pillars,
balusters, &c., among other forms are produced on the lathe. There
are widely-different methods of turning these irregular and angular
forms. Copying lathes have already been mentioned as employed in
the production of such articles as were illustrated at the end of
Chapter An iron pattern is first provided, and this forms a guide,
former or template, which controls the action of the cutting-tool, and
causes it to traverse a path precisely coincident. Some cutters act in
the direction of the grain of the wood and others at right angles.
This distinction forms two classes of machines. Polygon pillars are
sometimes made by fastening the wood scantlings to the
circumference of a drum, and turning the staves, which have to be
re-chucked, in a new position to form each face of the polygon.
Each side of the polygon so formed is slightly curved to correspond

with the arc of the circles of which it formed part.

Lathes for shaping gun-stocks, boot-lasts and other irregular
forms, such as are illustrated in this chapter, are divided into two
classes as before mentioned, and a type of each are shown. Figs.
101 _and 102 is a lathe manufactured by Messrs. Ransome and Co.,
of Chelsea, and in it the cutter acts on the wood across the grain.

Machines of this class have the advantage of being capable of



shaping articles having sudden curves. In machines working
lengthwise of the grain, the pattern produced cannot have angular
projections, or curves of less sweep than that of the revolving cutter.
For many objects this is no detriment, but for some it is an
insuperable objection. When the timber being operated upon is
knotty, cross-grained or shaky, cutters acting in the direction of the
grain are more liable to tear and splinter than those working in the
other direction. A superficial reflection might tend to the conviction
that the former method would allow the work to proceed faster, and,
by analogous comparison with the ordinary hand-plane, cleaner work
might be anticipated. Practice, however, proves the contrary. Though
the surface left from cutters working lengthwise may appear to be
smoother than in the other case, yet the beautiful surface left by a

sharp tool in plain turning is not to be surpassed.

=

Fig. 101. oF



The lathe illustrated is designed to turn such articles as are
illustrated in the first chapter. Fig. 101 shows a front view, with the
overhead-drum brought down towards the lathe-bed, so as to come
within the limits of the page. Fig. 102 shows an end view, in which
the relative position of the overhead-drum may be measured. The
bed of this lathe carries a pair of head-stocks of peculiar
construction. They have double centres. The fast-head carries two
mandrels, designed to be revolved at a comparatively slow speed,
about thirty revolutions per minute being the average. The back-
centre has two points corresponding with the mandrels, but actuated
independently. This allows any work to be placed between one pair
of centres without disturbing that mounted between the other.
Practically, the pattern article is mounted between the centres of the
further heads, and there it remains till some new form of work is
required and the pattern has to be changed. The rough material is

mounted on the near head-stocks and removed when shaped.

The cutter which acts on the wood is shown driven by a belt
from the overhead-gear. This cutter-spindle is mounted in gun-metal
bearings. The cutter-head carries six detachable cutters, which are
usually gouge-shaped, but may be formed to suit any especial
purpose. This spindle is driven at a great speed, about 4,000
revolutions per minute. The cutters are fixed on the head, about six
inches in diameter, giving a velocity of over 6,000 feet per minute at
the cutting edge, the six cutters acting simultaneously. This high

speed gives very clean work.

The two mandrels, carrying one the pattern, the other the work,

are revolved by gear, which is actuated by the pinion on the shaft of



the cone-pulley shown on the left of the head-stock. Both mandrels
turn in the same direction, making about thirty revolutions per
minute. The mandrels need not be fitted in such durable bearings as
are required for the usual wood-turning lathe. The slow speed
obviates the necessity. The form of head-stock is peculiar, it being a
casting similar to the ordinary poppet-head. The barrel covers the

mandrel and its bearings, and so protects them from dust and dirt.

The overhead-drum is a long parallel cylinder, which carries the
belt to drive the cutter-spindle. As the cutter is traversed along the
lathe-bed, the belt follows along the drum in a corresponding
manner. The left-hand end of the overhead-shaft carries a small,
stepped cone-pulley from which a strap descends to drive the pulley

geared with the mandrel.

Fig. 102 _shows the left-hand end of the same lathe, but with the
belting from overhead unmutilated. It will be noticed that the speed
is reduced very considerably in this transmission. The driving-band
from the prime-motor takes effect on the pulleys—one fast, one
loose—shown to the left of the drum. The handle for shifting the
belt is shown on the right.

The shaft on the rear of the standards, near the ground, and
extending the entire length of the lathe, is driven from a small pulley
on the mandrel-cone. This shaft conveys motion to the leading
screw, which actuates the traverse of the slide carrying the cutter-
spindle. A pair of belts, one crossed, the other open, are shown on
the right; these convey motion to the pulleys on the leading-screw,
and give the means of moving the screw alternately in both
directions. By a simple arrangement of the belt-shifter, shown on the

front side of the lathe-bed, the bands are thrown on to loose pulleys



and the action of the screw stopped when the slide has reached a
certain pre-determined distance, that is, the end of its traverse. This
action is automatic, and no time is lost by the operator in watching
for the completion of the work. The cutter acts equally well in both
directions, so no time is lost in bringing the slide back. In use, the
operator puts a piece of rough wood between the centres, starts the
lathe, and leaves the tool to do its work automatically. Meanwhile, a
second piece of wood is selected in readiness for the time when the
slide has completed its traverse, this is known by its stopping. The
entire lathe is then stopped, by throwing the driving-belt out of gear.
The finished article is taken from between the centres and replaced
by a piece of rough material. The lathe is then restarted, and the

slide traverses the work in the opposite direction.



Fig. 102. OF

The slide travels at the rate of from one to two feet per minute.
From twenty to thirty articles can be turned in an hour. The work as
left from the above described process is not sufficiently smooth for
use. The action of the cutters, combined with the motion of the
slide, makes a semicircular spiral groove along the work, leaving a
small ridge between adjacent convolutions of the groove. The width
and depth of the groove, and corresponding magnitude of the ridge,
will be dependent on the form of the cutter and the rate of traverse.



The protuberant material is quickly and effectively removed by
means of glass-paper. Machines are made for this purpose, specially
provided with endless bands, covered with glass grains, and, with
these, spokes, &c., as taken from the lathe, can be smoothed up

ready for use at the rate of about sixty per minute.

The slide which carries the cutter-spindle consists of a saddle
fitted to the bed and moved by the leading screw, previously
described. A light frame, moving at right angles to the bed, is fitted
on this saddle. This frame carries a friction-pulley having the same
diameter and the same form of periphery as the cutters fixed to the
spindle. The spindle-head, with its cutters, occupies precisely the
same relative position to the front centres that the friction-pulley
does to the back. An iron-pattern, mounted on the back centres,
guides the friction-pulley, which is held in contact with a pattern by
a spiral spring, shown on the left-hand side of the end view. The
slide is moved out by protuberances on the pattern, and it is drawn
back by the spring, thus the cutter is moved precisely in accordance
with the form of the iron-pattern as traversed by the friction-pulley.
The back-and-to motion of the slide is affected by means of a light
framing hinged with a parallel-motion. This allows much lighter
mechanism than could be used with a dove-tailed slide. The feed of
the cutter is arranged by means of a screw attached to hand-wheel,
shown on the front side of the frame in both end and front views
of the lathe. A shield, to stop the chips from flying about to the
annoyance of the workman, is fitted on the slide in front of the

cutter.

The lathe illustrated has six-inch-centres, and allows three feet six

inches length between centres. It weighs about 15 cwt. A double



lathe is also made on which two articles are made at one operation.

This lathe is similar in construction to the one illustrated.

A copying-lathe, arranged with the cutters to work in the direction
of the grain of the wood, is shown in the full page illustration Eig.
It is made by Messrs. Worssam and Co., of Chelsea, who describe it
as specially designed for shaping spokes, although it may with equal
advantage be used for other kinds of work, such as that shown in

Chapter

The construction of the machine is shown in the illustration. An
iron template is used, and both it and the wood to be shaped are
held between the centres; each is made to rotate at the same speed,
and in the same direction, by suitable spur gearing. The cutters,
which are fixed to a vertical spindle, revolve in a vibrating arm in
front of the machine. This arm, is connected with a similar one,
which carries a friction roller, kept against the pattern by a weight. A
screw, placed along the near-side of the bed, serves to traverse the
carriage carrying the cutter and friction-roller. The traversing motion
can be thrown in and out of gear automatically by means of the
rod, shown running parallel with the screw. The cutter-spindle is
driven by a belt from an overhead-drum, which extends the entire

length of the working part of the lathe.
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Fig. 103_shows an automatic gauge-lathe intended for turning
articles, such as chair parts, having considerable and sudden changes
of form, and required to be produced in large quantities. The slide-
rest is traversed along the bed by means of a guide-screw, and
carries a tool which reduces the wood to circular form and fits it to
a hole in the guide-collar. Thus steadied, the shaping-cutters act

upon the work being guided by a template corresponding to the
form required.
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FOREIGN HARD WOODS

AND

FANCY WOODS.
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ESTABLISHED OVER 30

2

THE HARD WOODS & FANCY WOODS KEPT IN STOCK ARE
SPECIALLY SELECTED FOR TURNING PURPOSES.
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An Inspection invited.
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256, OLD STREET, LONDON.

RD. MELHUISH & SONS,

85 & 87, Fetter Lane, Holborn Circus,

COMBINATION BRIGHT STEEL PLIERS,

WITH WIRE CUTTERS,

REMELHUISHS i T




ADJUSTABLE STOP CHAMFER PLANE, 6s.

P.S.—OQur extensive Exhibit, City Guilds Institute, Health
Exhibitions, Sou‘th Kensingtory, 1884, obtained PRIZE MEDAL FOR
THEORKTELPENTCEIEE G568 RIS tRuAPriAGEs oS Creat Britain.

See Preface of our New



ENGLISH AND AMERICAN

LABOUR-SAVING

TOOLS & MACHINES

(Each Article Priced.)

BY | Paa EL IaST

S ATALOGUE

2 MRS e anesl ONRR

You will find this book useful for permanent reference, and a

capital addition to any Library.
THIS CATALOGUE OF 272 PAGES, 890 ILLUSTRATIONS, CONTAINS

46 SEPARATE DESIGNS AND SECTIONS OF CARVING TOOLS, WITH




PRACTICAL INSTRUCTIONS FOR LEARNERS, &C. BOUND IN COLOURED

CLOTH, STIFF COVER AND GQIP /<. & soNs
g )

85 & 87, Fetter Lane, Holborn Circus,



NoTIcelll

WOOD-WORKING TOOLS
OF EVERY

LATHES, MORTICEING, PLANING &
DRILLING

Special Tools for Special Work—Designed or made to Drawing.

PRIZE MEDALS for Lathes for Technical Schools.

PRIZE MEDALS for Engineers’ Tools.

Send Six Stamps for

Terms, Cash, or Hire Purchase System.

BRITANNIA COMPANY,

"o ke

BRITANNIA WORKS, Colchester.



MODEL STEAM ENGINES,

Cylinders, Pumps, Steam and Water Gauges, Safety Valves, Eccentrics,
Taps, &c. Model Cutters, Schooners, Brigs, Screw and Paddle Boats,
propelled by Steam or Clockwork. Model Fittings for Ships and

Boats, Blocks, Deadeyes, Wheels, Skylights, Companions, Flags, &c. of
Fittings post Microscopes, Telescopes, Chemical Chests, Magic

Lanterns, Balloons, Scientific Novelties.

STEVENS’ MODEL DOCKYARD, 22, Aldgate, London.

Send 3d. for lllustrated 100
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STANDARD BOOKS

ENGINEERING, MECHANICS, BUILDING

THE INDUSTRIAL ARTS, MANUFACTURES

ETC.
PUBLISHED BY

CROSBY LOCKwWOOD & co.

CIVIL ENGINEERING, SURVEYING, d&c.

THE WATER SUPPLY OF CITIES AND

A COMPREHENSIVE TREATISE on the OF CITIES AND By A.M. Inst.
C.E., and M. Inst. M.E., Author of “Cast and Wrought Iron Bridge
Construction.” &c., &c. lllustrated with so Double Plates, 1 Single
Plate, Coloured Frontispiece, and upwards of 250 Woodcuts, and
containing 400 pages of Text. Imp. 4to, £6 elegantly and

substantially half-bound in morocco.



“The most systematic and valuable work upon water supply
hitherto produced in English, or in any other language. . . . Mr.
Humber’s work is characterised almost throughout by an
exhaustiveness much more distinctive of French and German than of

English technical

“We can congratulate Mr. Humber on having been able to give so
large an amount of information on a subject so important as the
water supply of cities and towns. The plates, fifty in number, are
mostly drawings of executed works, and alone would have
commanded the attention of every engineer whose practice may lie
in this branch of the

CAST AND WROUGHT IRON BRIDGE CONSTRUCTION

A COMPLETE AND PRACTICAL TREATISE ON CAST AND
WROUGHT IRON BRIDGE CONSTRUCTION, including Iron In Three
Parts—Theoretical, Practical, and Descriptive. By A.M. Inst. C.E., and
M. Inst. M.E. Third Edition revised and much improved, with 115

Double Plates. In Two Vols. imp, 4to, £6 half-bound in morocco.

“Mr. Humber’s stately volumes, lately issued—in which the most
important bridges erected during the last five years, under the
direction of the late Mr. Brunel, Sir W. Cubitt, Mr. Hawkshaw, Mr.
Page, Mr. Fowler, Mr. Hemans, and others among our most eminent

engineers, are drawn and specified in great

OBLIQUE

A PRACTICAL AND THEORETICAL ESSAY ON OBLIQUE With 13
large Plates. By the late M.I.C.E. Third Edition, revised by his Son, |.
H. M.I.C.E,; and with the addition of Description to Diagrams for
facilitating the Construction of Oblique Bridges by W. H. M.I.C.E.
Royal 8vo, cloth.



“The standard text-book for all engineers regarding skew arches, is

Mr. Buck’s treatise, and it would be impossible to consult a

Bridge Construction in Masonry, Timber & Iron.

EXAMPLES OF BRIDGE AND VIADUCT CONSTRUCTION OF
MASONRY, TIMBER AND Consisting of 46 Plates from the Contract
Drawings or Admeasurement of select Works. By W. D. C.E. Second
Edition, with the Addition of 554 Estimates, and the Practice of
Setting out Works. Illustrated with 6 pages of Diagrams. Imp. 4to,

£2 half-morocco.

“A work of the present nature by a man of Mr. Haskoll’s
experience must prove invaluable. The tables of estimates will

considerably enhance its

EARTHWORK Showing the Contents in Cubic Yards of Embankments,
Cuttings, &c., of Heights or Depths up to an average of 8o feet. By
C.E., and C.E. Crown 8vo, cloth.

“The way in which accuracy is attained, by a simple division of
each cross section into three elements, two in which are constant

and one variable, is

BARLOW'’S STRENGTH OF MATERIALS,
A TREATISE ON THE STRENGTH OF with Rules for Application in

Architecture, the Construction of Suspension Bridges, Railways, &c.



By F.R.S. Arranged and Edited by W. A.M. Inst. C.E. Demy 8vo, 400

pp., with 19 large Plates and numerous Woodcuts. cloth.

“Valuable alike to the student, tyro, and the experienced
practitioner, it will always rank in future as it has hitherto done, as

the standard treatise on that particular

“A book which no engineer of any kind can afford to be

“There is no greater authority than

SURVEY

AID TO SURVEY PRACTICE, for Reference in Levelling, Setting-out and
in Route Surveys of Travellers by Land and With Tables, Illustrations,
and Records. By D’A. A.M.I.C.E., Author of “Hydraulic Manual,”
“Modern Metrology,” &c. Large crown 8vo, cloth.

“Mr. Jackson has produced a valuable vade mecum for the
surveyor. We can recommend this book as containing an admirable

supplement to the teaching of the accomplished

“The author brings to his work a fortunate union of theory and
practical experience, which, aided by a clear and lucid style of

writing, renders the book a very useful

A TREATISE ON THE PRINCIPLES AND PRACTICE OF By W. F.G.S,,
M.I.C.E. Seventh Edition, with the Addition of “Practical Examples for



Setting-out Railway Curves,” and “Field Practice of Laying-out Circular

Curves.” With 7 Plates and numerous Woodcuts, 8vo, cloth.

on Curves, separate,

“The text-book on levelling in most of our engineering schools

and

“The publishers have rendered a substantial service to the
profession, especially to the younger members, by bringing out the

present edition of Mr. Simms’ useful

PRACTICAL By W. F.G.S., M. Inst. C.E. Third Edition, Revised and
Extended by D. M. Inst. C.E. Imp. 8vo, with 21 Folding Plates and

numerous Wood Engravings, cloth.

“It has been regarded from the first as a text-book of the subject.

. Mr. Clark has added immensely to the value of the

“The additional chapters by Mr. Clark, containing as they do

numerous examples of modern practice, bring the book well up to

STATICS, GRAPHIC AND

GRAPHIC AND ANALYTIC STATICS in Theory and Comparison: Their
Practical Application to the Treatment of Stresses in Roofs and other
Frameworks. To which is added a Chapter on Wind Pressures. By R.
C.E. With numerous Examples, many taken from existing Structures.

Second Edition, Revised and Enlarged. 8vo, cloth.



“Mr. Graham’s book will find a place wherever graphic and

analytic statics are used or

“The work is excellent from a practical point of view, and has
evidently been prepared with much care. The directions for working
are ample, and are illustrated by an abundance of well-selected

examples. It is an excellent text-book for the practical

STRAINS, FORMULA & DIAGRAMS FOR CALCULATION

A HANDY BOOK for the CALCULATION OF STRAINS IN GIRDERS
AND SIMILAR STRUCTURES, AND THEIR By A M.I.CE., &c. Fourth

Edition. Crown 8vo, nearly 100 Woodcuts and 3 Plates, cloth.

“The formulae are neatly expressed, and the diagrams

“We heartily commend this really handy book to our engineer and
architect

HYDRAULIC

HYDRAULIC TABLES, CO-EFFICIENTS, AND FORMULA for Finding
the Discharge of Water from Orifices, Notches, Weirs, Pipes, and With
New Formulae, Tables and General Information on Rainfall,
Catchment-Basins, Drainage, Sewerage, Water Supply for Towns, and
Mill Power. By Civil Engineer, M.R.I.A. Third Edition, carefully revised,
with considerable Additions. Numerous Illustrations. Crown 8vo,
cloth.



“It is, of all English books on the subject, the one nearest to
completion. . . . From the good arrangement of the matter, the clear
explanations, and abundance of formule, the carefully-calculated
tables, and, above all, the thorough acquaintance with both theory
and construction which is displayed from first to last, the book will

be found to be an

HYDRAULIC Consisting of Working Tables and Explanatory Text.
Intended as a Guide in Hydraulic Calculations and Field Operations.
By D'A. Fourth Edition. Rewritten and Enlarged. Large crown 8vo,
cloth.

“From the great mass of material at his command the author has
constructed a manual which may be accepted as a trustworthy guide
to this branch of the engineer’s profession. We can heartily
recommend this volume to all who desire to be acquainted with the

latest development of this important

TRAMWAYS AND THEIR

TRAMWAYS: THEIR CONSTRUCTION AND WORKING. Embracing a
Comprehensive History of the System; with an exhaustive Analysis of
the various Modes of Traction; a Description of the Varieties of
Rolling Stock; and ample Details of Cost and Working Expenses. By
D. M. Inst. C.E. With over 200 Wood Engravings, and 13 Folding

Plates. Two Vols., large crown 8vo, cloth.

“All interested in tramways must refer to it, as all railway

engineers have turned to the author’s work ‘Railway



“The best form of rails, the best mode of construction, and the
best mechanical appliances are so fairly indicated in the work under
review, that any engineer about to construct a tramway will be
enabled at once to obtain the practical information which will be of

most service to

TABLES FOR SETTING-OUT CURVES.
TABLES OF TANGENTIAL ANGLES AND MULTIPLES for Setting-out
Curves from 5 to 200 By M. Inst. C.E. Third Edition. Printed on 48

Cards, and sold in a cloth box, waistcoat-pocket size,

“Each table is printed on a small card, which, being placed on
the Theodolite, leaves the hands free to manipulate the instrument—

no small advantage as regards the rapidity of work.”

ENGINEERING

THE PRACTICE OF ENGINEERING applied to Land and Hydraulic,
Hydrographic, and Submarine Surveying and Second Edition, Revised,
with considerable Additions, and a Supplement on Waterworks,
Sewers, Sewage, and Irrigation. By W. C.E. Numerous Folding Plates.

In One Volume, demy 8vo, £1 cloth.

LARGE TUNNEL

THE CONSTRUCTION OF LARGE TUNNEL SHAFTS: A Practical and
Theoretical By ). H. M. Inst. C.E., Resident Engineer, London and
North-Western Railway. lllustrated with Folding plates. Royal 8vo,
cloth.

“Will be regarded by civil engineers as of the utmost value, and

calculated to save much time and obviate many



LAND AND MARINE in reference to the Preparation of Plans for
Roads and Railways, Canals, Rivers, Towns’ Water Supplies; Docks
and Harbours; with Description and Use of Surveying Instruments.
By W. Second Edition, revised with Additions. Large crown 8vo, with
13 Plates, cloth.

FIELD-BOOK FOR

THE ENGINEER’S, MINING SURVEYOR'’S, and CONTRACTOR'’S
Consisting of a Series of Tables, with Rules, Explanations of Systems,
and use of Theodolite for Traverse Surveying and Plotting the Work
with minute accuracy by means of Straight Edge and Set Square
only; Levelling with the Theodolite: Setting-out Curves without
Theodolite, &c., &c. By W. C.E. With numerous Woodcuts. Fourth
Edition, Enlarged. Crown 8vo, cloth.

“The book is very handy, and the author might have added that
the separate tables of sines and tangents to every minute will make
it useful for many other purposes, the genuine traverse tables

existing all the

EARTHWORK, MEASUREMENT AND CALCULATION
A MANUAL ON By J. S. C.E. With numerous Diagrams. 18mo, cloth,

THE STRAINS ON STRUCTURES OF IRONWORK; with Practical
Remarks on Iron Construction. By F. W. M. Inst. C.E. Second Edition,
with 5 Plates. Royal 8vo, cloth.



“The student cannot find a better book on this

STRENGTH OF CAST IRON,

A PRACTICAL ESSAY ON THE STRENGTH of CAST IRON AND
OTHER By C.E. Fifth Edition, including Experimental Researches. 8vo,
cloth.

MECHANICS AND MECHANICAL ENGINEERING.

MECHANIC’S WORKSHOP

THE PRACTICAL MECHANIC'S WORKSHOP COMPANION.
Comprising a great variety of the most useful Rules and Formuleae in
Mechanical Science; with numerous Tables of Practical Data and
Calculated Results for facilitating Mechanical Operations. By W.
Author of “The Engineer’s Practical Assistant.” An Entirely New
Edition, Revised, Modernised and considerably Enlarged by S. C.E.
With upwards of 250 lllustrations. Fcap., leather.

“It has met with great success in the engineering workshop, as
we can testify; and there are a great many men who, in a great

measure, owe their rise in life to this little

ENGINEER'S AND MACHINIST’S

The ENGINEER’S, MILLWRIGHT’S, and MACHINIST'S PRACTICAL
Comprising a collection of Useful Tables, Rules and Data. Compiled
and Arranged, with Original Matter, by Seventh Edition. Carefully
Revised, with “Additions. 18mo, cloth.



“A more suitable present to an apprentice to any of the

mechanical trades could not possibly be

THE HANDBOOK OF By D.C.L., formerly Professor of Natural
Philosophy and Astronomy in University College, London. New
Edition, Edited and considerably Enlarged by F.R.A.S., &c. 378

lllustrations, post 8vo, cloth.

“The explanations throughout are studiously popular, and care has
been taken to show the application of the various branches of

physics to the industrial arts, and to the practical business of

LATHE-WORK: A Practical Treatise on the Appliances, and Processes
employed in the Art of By N. Third Edition, Revised and Enlarged.

Crown 8vo, cloth.

“Written by a man who knows, not only how work ought to be
done, but who also knows how to do it, and how to convey his

knowledge to others. To all turners this book would be

IRON AND

IRON AND STEEL: A Work for the Forge, Foundry Factory, and
Containing ready, useful, and trustworthy Information for Ironmasters
and their Stock-takers; Managers of Bar, Rail, Plate, and Sheet Rolling
Mills; Iron and Metal Founders; Mechanical, Mining, and Consulting
Engineers, &c. &c. By Eighth Edition, Revised and Enlarged. Oblong

32mo, leather, elastic band,



“For comprehensiveness the book has not its

“One of the best of the pocket books, and a useful companion in

other branches of work than iron and

STONE-WORKING

STONE-WORKING MACHINERY, and the Rapid and Economical
Conversion of With Hints on the Arrangement and Management of
Stone Works. By M. M.I.LM.E., A.M.I.C.E. With numerous Illustrations.

Large crown 8vo, cloth.

“The book should be in the hands of every mason or student of

ENGINEER’S REFERENCE

THE WORKS’ MANAGER'S HANDBOOK OF MODERN RULES,
TABLES, AND For Engineers, Millwrights, and Boiler Makers; Tool
Makers, Machinists, and Metal Workers; Iron and Brass Founders,
&c. By W. S. Civil and Mechanical Engineer. Third Edition, carefully
Revised, with Additions. In One handsome Volume, medium 8vo,

price strongly bound.

Contents:

Proportions and Rules for Modern Stationary and Locomotive
Engines—Lancashire, Cornish, Vertical, Return Tube, and Portable
Engine Boilers—Chimneys—Water Wheels, Pumps, Pipes, Girders,
Gearing, Shafting, and Millwork—Iron Foundry Work and Brass Work
—Rules and Practical Data relating to the Strength and Weight of

Metals and Materials—Iron and Brass Casting—Cutting Metals—



Wheel Cutting—Screw Cutting—Wheel Gearing—Rope Gearing—
Pulleys—Weight of Pulleys—Weight of Spur, Bevel, and Mortice
Wheels—Warming and Ventilating—Weight of Iron, Steel, Brass, and
various Metals and Materials.

Also, The Indicator and Indicator Diagrams—Various Memoranda
for the Foundry and Workshop—Rules for the Weight of Castings—
The New Patent Law and Costs of Patents—Legal Memoranda—List
of French Words for English Engineering Terms—French and English
Weights and Measures—And a variety of Modern Practical

Information for Civil and Mechanical Engineers.

“The volume is an exceedingly useful one, brimful with engineers’
notes, memoranda, and rules, and well worthy of being on every
mechanical engineer’s bookshelf. . . . There is valuable information

on every

“The information is precisely that likely to be required in practice.
. . . The work forms a desirable addition to the library, not only of

the works’ manager, but of anyone connected with general

“A formidable mass of facts and figures, readily accessible through
an elaborate index. . . . Such a volume will be found absolutely
necessary as a book of reference in all sorts of ‘works ‘connected
with the metal trades. . . . Any ordinary foreman or workman can

find all he wants in the crowded pages of this useful Iron Trades

ENGINEERING
PATTERN-MAKING: A Practical Treatise embracing the Main Types of

Engineering Construction, together with the methods of Estimating



the Weight of Castings; to which is added an Appendix of Tables for
Workshop Reference. By a With upwards of Three Hundred and

Seventy lllustrations. Crown 8vo, 7s. cloth.

“A well-written technical guide, evidently written by a man who
understands and has practised what he has written about; he says
what he has to say in a plain, straightforward manner. We cordially
recommend the treatise to engineering students, young journeymen,

and others desirous of being initiated into the mysteries of

SMITH’S TABLES FOR MECHANICS,

TABLES, MEMORANDA, and CALCULATED RESULTS FOR
MECHANICS, ENGINEERS, ARCHITECTS, BUILDERS, Selected and
Arranged by Third Edition, Revised and Enlarged, 250 pp., waistcoat-

pocket size, limp leather.

“It would, perhaps, be as difficult to make a small pocket-book
selection of notes and formulee to suit ALL engineers as it would be
to make a universal medicine; but Mr. Smith’s waistcoat-pocket

collection may be looked upon as a successful

“A veritable pocket treasury of

RAILWAY

SAFE RAILWAY WORKING. A Treatise on Railway Accidents: Their
Cause and With a Description of Modern Appliances and Systems. By
E. C.E., Vice-President and Consulting Engineer of the Amalgamated

Society of Railway Servants. Crown 8vo, cloth.



“A very useful and instructive book, and one that will assist in
bringing before interested people the requirements that are necessary

for the safe working of

CHAIN

CHAIN CABLES AND Comprising Sizes and Curves of Links, Studs,
&c., lron for Cables and Chains, Chain Cable and Chain Making,
Forming and Welding Links, Strength of Cables and Chains,
Certificates for Cables, Marking Cables, Prices of Chain Cables and
Chains, Historical Notes, Acts of Parliament, Statutory Tests, Charges
for Testing, List of Manufacturers of Cables, &c., &c. With numerous
Tables, lllustrations and Lithographic Drawings. By W. C.E., R.N.
Folio, £2 cloth, bevelled boards.

“Nothing seems to be wanting to make it a complete, handsome

and standard work of reference on the subject of chain cables and

STEAM
A TREATISE ON STEAM BOILERS: Their Strength, Construction and
Economical By C.E. Fifth Edition. 12mo, cloth.

“The best treatise that has ever been published on steam

“The author shows himself perfect master of his subject, and we
heartily recommend all employing steam power to possess

themselves of the Iron Trades

BOILER
THE BOILER-MAKER’S READY With Examples of Practical Geometry
and Templating, for the Use of Platers, Smiths and Riveters. By



Edited by D. K. M.I.C.E. Second Edition, with Additions. 12mo, half-
bound.

“A reliable guide to the working

“Boiler-makers will readily recognise the value of this volume. The
tables are clearly printed, and so arranged that they can be referred
to with the greatest facility, so that they will be generally appreciated

and much

STEAM

TEXT-BOOK ON THE STEAM ENGINE: With a Supplement on GAS
By T. M. M.A., Barrister-at-Law, Author of “The Elements of
Mechanism,” Eighth Edition, Enlarged. Crown 8vo, cloth.

“Professor Goodeve has given us a treatise which will bear
comparison with anything written by Huxley or Maxwell, and we can

award it no higher

PORTABLE

THE PORTABLE ENGINE: Its Construction and A Practical Manual for
Owners and Users of Steam Engines generally. By W. D. Crown &vo,
cloth.

“A very complete manual for users in the construction and

management of steam



THE SAFE USE OF Containing Rules for Unprofessional Steam-users.
By an Fifth Edition. Sewed,

“If steam-users would but learn this little book by heart, boiler

explosions would become sensations by their

COAL AND SPEED
A POCKET BOOK OF COAL AND SPEED for Engineers and By

Author of “Boiler Construction.” Pocket-size, cloth; leather.

GAS

COMMON SENSE FOR GAS-USERS: A Catechism of Gas-Lighting for
Householders, Gasfitters, Millowners, Architects, Engineers, By C.E.,
Author of “A Treatise on Steam Boilers.” Second Edition. Crown 8vo,

sewed, with Folding Plates,

THE POPULAR WORKS OF MICHAEL REYNOLDS

as

LOCOMOTIVE-ENGINE

LOCOMOTIVE-ENGINE DRIVING: A Practical Manual for Engineers in
charge of Locomotive By M.S.E., formerly Locomotive Inspector L. B.
and S. C. R. Seventh Edition. Including a To THE With lllustrations
and Portrait of the Author. Crown 8vo, cloth.

“Mr. Reynolds has supplied a want, and has supplied it well. We
can confidently recommend the book, not only to the practical driver,
but to everyone who takes an interest in the performance of

locomotive



“Mr. Reynolds has opened a new chapter in the literature of the
day. Of the practical utility of Mr. Reynolds’s book we have to speak

in terms of warm

THE ENGINEER, FIREMAN, AND

THE MODEL LOCOMOTIVE ENGINEER, and Comprising a Historical
Notice of the Pioneer Locomotive Engines and their Inventors, with a
project for the establishment of Certificates of Qualification in the
Running Service of Railways. By M.S.E. With numerous Illustrations

and a fine Portrait of George Stephenson. Crown 8vo, cloth.

“From the technical knowledge of the author it will appeal to the
railway man of to-day more forcibly than anything written by Dr.
Smiles. . . . The volume contains information of a technical kind,

and facts that every driver should be familiar

STATIONARY ENGINE

STATIONARY ENGINE DRIVING: A Practical Manual for Engineers in
Charge of Stationary By M. Third Edition, Enlarged. With Plates and
Woodcuts. Cr. 8vo, cloth.

“The author is thoroughly acquainted with his subjects, and his
advice on the various points treated is clear and practical. . . . He
has produced a manual which is an exceedingly useful one for the

class for whom it is specially

“Our author leaves no stone unturned. He is determined that his
readers shall not only know something about the stationary engine,
but all about



CONTINUOUS RAILWAY

CONTINUOUS RAILWAY BRAKES: A Practical Treatise on the several
Systems in Use in the United Kingdom; their Construction and
Performance. With copious lllustrations and numerous Tables. By

Large crown 8vo, cloth.

‘May be recommended to all who desire to study the subject of

continuous

ENGINE-DRIVING
ENGINE-DRIVING LIFE; or, Stirring Adventures and Incidents in the

Lives of Locomotive-Engine By Ninth Thousand. Crown 8vo, cloth.

The book from first to last is perfectly fascinating. Wilkie Collins’s
most thrilling conceptions are thrown into the shade by true

incidents, endless in their variety, related in every British

“Anyone who wishes to get a real insight into railway life cannot
do better than read ‘Engine-Driving Life’ for himself; and if he once
take it up he will find that the author’s, enthusiasm and real love of

the engine-driving profession will carry him on till he has read every

POCKET COMPANION FOR

THE ENGINEMAN'’S POCKET COMPANION, AND PRACTICAL

EDUCATOR FOR ENGINEMEN, BOILER ATTENDANTS AND By

Mem. S. E., Author of “Locomotive Engine-Driving,” “Stationary

Engine-Driving,” &c. With Forty-five Illustrations and numerous

Diagrams. Royal 18mo, strongly bound in cloth for pocket wear.
published



ARCHITECTURE, BUILDING,

THE SCIENCE OF BUILDING: An Elementary Treatise on the Principles
of By E. M.A., Architect. Second Edition, Revised, with 58 Engravings.

Crown 8vo, cloth.

“A very valuable book, which we strongly recommend to all

“No architectural student should be without this handbook of
constructional

USEFUL TEXT-BOOK FOR

THE ARCHITECT'S GUIDE: Being a Text-Book of Useful Information for
Architects, Engineers, Surveyors, Contractors, Clerks of Works, d&c., By
Architect. Second Edition, Revised and Enlarged. With numerous

Illustrations. Crown 8vo, cloth.

“As a text-book of useful information for architects, engineers,
surveyors, &c., it would be hard to find a handier or more complete
little

“A young architect could hardly have a better Trades

DRAWING FOR BUILDERS AND STUDENTS IN
PRACTICAL RULES ON DRAWING, for the Operative Builder and
Young Student in By With 14 Plates. 4to, boards.



THE HOUSE-OWNER’S ESTIMATOR

THE HOUSE-OWNER’S ESTIMATOR; or, What will it Cost to Build,
Alter, or Repair ? A Price Book adapted to the Use of Unprofessional
People, as well as for the Architectural Surveyor and Builder. By the
late D. A.R.I.B.A. Edited and Revised by T. W. A.R.I.B.A. With

numerous lllustrations. Third Edition, Revised. Crown 8vo, cloth.

“In two years it will repay its cost a hundred times

“A very handy

DESIGNING, MEASURING, AND

THE STUDENT’S GUIDE to the PRACTICE of MEASURING AND
VALUING ARTIFICERS’ Containing Directions for taking Dimensions,
Abstracting the same, and bringing the Quantities into Bill, with
Tables of Constants, and Copious Memoranda for the Valuation of
Labour and Materials. With 8 Plates and 63 Woodcuts. Originally
edited by Architect. Fifth Edition, Revised, with considerable
Additions, by E. M.A. Crown 8vo, cloth.

“Well fulfils the promise of its title-page, and we can thoroughly
recommend it to the class for whose use it has been compiled. Mr.
Tarn’s additions and revisions have much increased the usefulness of

the work, and have especially augmented its value to

“This edition will be found the most complete treatise on the

principles of measuring and valuing artificers’ work that has yet been

HANDBOOK OF



THE HANDBOOK OF By Professor T. L. late P.R.I.B.A., &c. New
Edition. In One large Vol., 8vo, with upwards of 1,000 pages of Text,
and 33 Plates. £1 cloth.

POCKET
THE POCKET ESTIMATOR for the BUILDING By A. C. Third Edition,

carefully revised, 33 Woodcuts, leather waistcoat-pocket size,

“Contains a good deal of information not easily to be obtained
from the ordinary price books. The prices given are accurate, and up

to

BUILDER’S & SURVEYOR’S POCKET TECHNICAL GUIDE
THE POCKET TECHNICAL GUIDE AND MEASURER FOR BUILDERS
AND By A. C. Second Edition, with 19 Woodcuts, leather, waistcoat-

pocket size,

“An exceedingly handy pocket companion, thoroughly Weekly

BRICKS AND

THE PRACTICAL BRICK AND TILE Comprising: |I. A Rudimentary
Treatise on Brick and Tile Making, by A.I.C.E., M.I.B.A. Il. The
Rudiments of Practical Bricklaying, by Ill. Brickwork: A Practical
Treatise on Bricklaying, Cutting and Setting, by F. 12mo, strongly half-
bound.

CARPENTRY, TIMBER, etc.




TREDGOLD’S CARPENTRY, ENLARGED BY E. W.

THE ELEMENTARY PRINCIPLES OF A Treatise on the Pressure and
Equilibrium of Timber Framing, the Resistance of Timber, and the
Construction of Floors, Arches, Bridges, Roofs, Uniting Iron and
Stone with Timber, &c. With numerous Tables of the Scantlings of
Timber for different purposes, the Specific Gravities of Materials, &c.
By C.E. Seventh Edition, thoroughly Revised and considerably
Enlarged by E. M.A. With 61 Plates, Portrait of the Author, and

several Woodcuts. In one large Vol., 4to, price £1 cloth.

“Ought to be in every architect’'s and every builder’s

“Tredgold’s ‘Elementary Principles of Carpentry’ is, without doubt,
the standard English authority upon the subject. Mr. Tarn, by
supplementing the text of the author, adds much to the work, and
makes it an indispensable addition to the library of the student, the

architect, and the

WOODWORKING

WOODWORKING MACHINERY: Its Rise, Progress, and lllustrated with
Examples of Recent Designs by leading English, French, and
American Engineers. By M. A.M. Inst. C.E., M.ILM.E. Large crown

8vo, cloth.

“The most comprehensive compendium of wood-working

machinery we have seen. The author is a thorough master of his

SAW



SAW MILLS: Their Arrangement and Management, and the Economical
Conversion of (Being a Companion Volume to the above.) By M. A.M.

Inst. C.E., M.I.M.E. With numerous Illustrations. Crown 8vo, cloth.

“We could not desire a more complete or practical

THE CARPENTER’'S NEW Comprising all the Elementary Principles
essential for acquiring a knowledge of Carpentry. Founded on the late
Standard Work. A New Edition, revised by F.S.A. Together with
Practical Rules on Drawing, by With 74 Plates, 4to, £1 cloth.

TIMBER MERCHANT'’S



THE TIMBER MERCHANT'’S AND BUILDER’S Containing New and
Copious Tables of the Reduced Weight and Measurement of Deals
and Battens, of all sizes, from One to a Thousand Pieces, and
the relative Price that each size bears per Lineal Foot to any given
Price per Petersburg Standard Hundred; the Price per Cube Foot
of Square Timber to any given Price per Load of 5o Feet, &c., &c.
Also a variety of other valuable information. By Timber Merchant.
Third Edition, Revised and Corrected. Crown 8vo, cloth.

“We are glad to see a third edition of these admirable tables,
which for correctness and simplicity of arrangement leave nothing
to be Trades

PRACTICAL TIMBER

THE PRACTICAL TIMBER Being a Guide for the use of Building
Contractors, Surveyors, Builders, &c., comprising useful Tables for
all purposes connected with the Timber Trade, Marks of Wood,
Essay on the Strength of Timber, Remarks on the Growth of
Timber, By W. Fcap. 8vo, cloth.

“To timber merchants or users this compact treatise will be

found very

TABLES FOR PACKING-CASE
PACKING-CASE TABLES; showing the number of Superficial Feet in

Boxes or Packing-Cases, from six inches square and upwards. By
W. Timber Broker. Second Edition. Oblong 4to, cloth.

“Will save much labour and calculation to makers and users of



“Invaluable labour-saving

SUPERFICIAL

THE TRADESMAN'’S GUIDE TO SUPERFICIAL Tables calculated
from 1 to 200 inches in length, by 1 to 108 inches in breadth.
For the use of Architects, Surveyors, Engineers, Timber Merchants,
Builders, &c. By Third Edition. Fcap., cloth.

MINING AND MINING INDUSTRIES.

MINING IN THE UNITED

BRITISH MINING: A Treatise on the History, Practical Development,
and Future Prospects of Metalliferous Mines in the United By F.R.S.,
Keeper of Mining Records; Editor of “Ure’s Dictionary of Arts,
Manufactures, and Mines,” &c. Upwards of 950 pp., with 230

lllustrations. Super-royal 8vo, £3 cloth.

“One of the most valuable works of reference of modern times.
Mr. Hunt, as keeper of mining records of the United Kingdom,
has had opportunities for such a task not enjoyed by anyone else,
and has evidently made the most of them. . . . he language and
style adopted are good, and the treatment of the various subjects

laborious, conscientious, and



“A mass of information not elsewhere available, and of the
greatest value to those who may be interested in our great

mineral

COAL AND

THE COAL AND IRON INDUSTRIES OF THE UNITED Comprising
a Description of the Coal Fields, with Returns of their Produce
and its Distribution, and Analyses of Special Varieties. Also an
Account of the occurrence of Iron Ores in Veins or Seams;
Analyses of each Variety; and a History of the Rise and Progress
of Pig Iron Manufacture since the year 1740. By Assistant Keeper
of Mining Records. With Maps of the Coal Fields and Ironstone
Deposits of the United Kingdom. 8vo, £1 cloth.

“The book is one which must find a place on the shelves of
all interested in coal and iron production, and in the iron, steel,

and other metallurgical

METALLIFEROUS MINERALS AND

TREATISE ON METALLIFEROUS MINERALS AND By D. C. F.G.S,,
Mining Engineer, &c. Author of “A Treatise on Slate and Slate
Quarrying.” lllustrated with numerous Wood Engravings. Third

Edition, carefully Revised. Crown 8vo, cloth.

“As a history of the present state of mining throughout the
world this book has a real value, and it supplies an actual want,
for no such information has hitherto been brought together within

such limited



EARTHY MINERALS AND

A TREATISE ON EARTHY AND OTHER MINERALS AND By D. C.
F.G.S. Uniform with, and forming a Companion Volume to the
same Author’s “Metalliferous Minerals and Mining.” With 76 Wood

Engravings. Crown 8vo, cloth.

“It is essentially a practical work, intended primarily for the use
of practical men. . . . We do not remember to have met with any
English work on mining matters that contains the same amount

of information packed in equally convenient

THE PROSPECTOR’S HANDBOOK: A Guide for the Prospector
and Traveller in Search of Metal-bearing or other Valuable
Minerals. By J. W. M.A. (Camb.), F.R.G.S. Second Edition, Revised.

Small crown 8vo, cloth.

“This little work will be found, we think, to supply a much-felt
want, especially among Colonists; it will also afford aid to many
others who possess a taste for geological research. The book is
the best of its

UNDERGROUND PUMPING

MINE Being a Complete and Practical Treatise on Direct-Acting
Underground Steam Pumping Machinery, with a Description of a
large number of the best known Engines, their General Utility and
the Special Sphere of their Action, &c., &c. By 8vo, cloth.



“It is a most valuable work, and stands almost alone in the

literature of steam pumping

COAL

COAL AND COAL MINING: A Rudimentary Treatise By W. M.A.,
F.R.S., &c., Chief Inspector of the Mines of the Crown. Sixth
Edition, Revised and Enlarged. With numerous lllustrations. 12mo,
cloth boards.

“As an outline is given of every known coal-field in this and
other countries, as well as of the principal methods of working,

the book will doubtless interest a very large number of

NAVAL ARCHITECTURE, NAVIGATION, etc.

POCKET-BOOK FOR NAVAL ARCHITECTS &

THE NAVAL ARCHITECT'S AND SHIPBUILDER'S POCKET-BOOK of
Formulee, Rules, and Tables, and Marine Engineer’s and Surveyor’s
Handy Book of By Member of the Institution of Naval Architects,
Naval Draughtsman. Third Edition, Revised. With numerous

Diagrams, &c. Fcap., strongly bound in leather.

“Should be used by all who are engaged in the construction or
design of vessels. . . . Will be found to contain the most useful
tables and formulee required by shipbuilders, carefully collected
from the best authorities, and put together in a popular and

simple



“The professional shipbuilder has now, in a convenient and
accessible form, reliable data or solving many of the numerous

problems that present themselves in the course of his

“There is scarcely a subject on which a naval architect or
shipbuilder can require to refresh his memory which will not be

found within the covers of Mr. Mackrow’s

POCKET-BOOK FOR MARINE

A POCKET-BOOK OF USEFUL TABLES AND FORMULA FOR
MARINE By A.I.N.A. Third Edition. Royal 32mo, leather, gilt edges,
with strap,

“A most useful companion to all marine Service

MARINE ENGINES,

MARINE ENGINES AND STEAM VESSELS: A Treatise By C.E.,
Principal Officer to the Board of Trade for the East Coast of
Scotland District. Eighth Edition, thoroughly Revised, with
considerable Additions, by the Author and by C.E., Senior Surveyor

to the Board of Trade at Liverpool. 12mo, cloth boards.

“As a compendious and useful guide to engineers of our

mercantile and royal naval services, we should say it cannot be

EUROPEAN LIGHTHOUSE Being a Report of a Tour of Inspection
made in 1873. By Major H. Corps of Engineers, U.S.A. lllustrated
by 51 Engravings and 31 Woodcuts. 8vo, cloth.



NAVIGATION (PRACTICAL), WITH

PRACTICAL Consisting of the Sailor’s Sea-Book, by and W. H.
together with the requisite Mathematical and Nautical Tables for
the Working of the Problems, by C.E., and Professor . R.

lllustrated. 12mo, strongly half-bound.

The following books on etc. are published in
MASTING, MAST-MAKING, AND RIGGING OF By N.A. Fifteenth

Edition. 12mo, cloth boards.

saiLs AND Eleventh Edition, Enlarged, with an Appendix. By N.A.
llustrated. 12mo, cloth boards.
NAVAL By Fifth Edition, with Plates and Diagrams. 12mo, cloth

boards.

NATURAL PHILOSOPHY AND SCIENCE.

Dr. LARDNER’S HANDBOOKS OF NATURAL

The following five volumes, though each is complete in itself, and
to be purchased separately, form A ofF The style is studiously popular.
It has been the author’s aim to supply Manuals for the Student, the
Engineer, the Artisan, and the superior classes in
THE HANDBOOK OF By D.C.L., formerly Professor of Natural
Philosophy and Astronomy in University College, London. Enlarged
and almost Rewritten by F.R.A.S. With 378 Illustrations. Post 8vo,
cloth.



“Mr. Loewy has carefully revised the book, and brought it up to
modern
The HANDBOOK of HYDROSTATICS AND By Dr. New Edition,
Revised and Enlarged, by F.R.A.S. With 236 lllustrations. Post 8vo,
cloth.

“For those who desire to obtain an accurate knowledge of
physical science without the profound methods of mathematical

investigation, this work is not merely intended, but well

THE HANDBOOK OF By Dr. Edited and almost entirely Rewritten by
F.R.A.S., &c. 117 lllustrations. Post 8vo, cloth.

“The style is always clear and precise, and conveys instruction
without leaving any cloudiness or lurking doubts
THE HANDBOOK OF By Dr. New Edition. Edited by T. B.A., of
University College, London. With 298 lIllustrations. Small 8vo, 448
pages, cloth.

“Written by one of the ablest English scientific writers,
beautifully and elaborately
THE HANDBOOK OF ELECTRICITY, MAGNETISM, AND By Dr. Ninth
Thousand. Edited by B.A., F.C.S. With 400 lllustrations. Small &vo,
cloth.

“The book could not have been entrusted to anyone better
calculated to preserve the terse and lucid style of Lardner, while
correcting his errors and bringing up his work to the present state

of scientific Science



DR. LARDNER’S HANDBOOK OF

THE HANDBOOK OF By D.C.L., formerly Professor of Natural
Philosophy and Astronomy in University College, London. Fourth
Edition, Revised and Edited by F.R.A.S., Royal Observatory,
Greenwich. With 38 Plates and upwards of 100 Woodcuts. In One
Vol., small 8vo 550 pages, cloth.

“Probably no other book contains the same amount of
information in so compendious and well-arranged a form—certainly

none at the price at which this is offered to the

THE

THE BLOWPIPE in CHEMISTRY, MINERALOGY, AND Containing
all known Methods of Anhydrous Analysis, many working
Examples, and Instructions for Making Apparatus. By Lieutenant
Colonel W. A. Ross, R.A., F.G.S. With 120 Illustrations. Crown 8vo,
cloth.

“The student who goes conscientiously through the course of
experimentation here laid down will gain a better insight into
inorganic chemistry and mineralogy than if he had ‘got up’ any of
the best text-books of the day, and passed any number of

examinations in their



A MANUAL OF ELECTRICITY: Including Galvanism Magnetism, Dia-
Magnetism, Electro-Dynamics, Magno-Electricity, and the Electric By
M. Ph.D., F.R.S., F.C.S. Fourth Edition. With ;oo Woodcuts. 8vo,
£1 cloth.

“The accounts given of electricity and galvanism are not only
complete in a scientific sense, but, which is a rarer thing, are
popular and

TEXT-BOOK OF

THE STUDENT’S TEXT-BOOK OF By M. Ph.D., F.RSS., F.C.S. New
Edition, carefully Revised. With an Introduction and Additional
Chapters, by W. H. M.I.C.E., Vice-President of the Society of
Telegraph Engineers, &c. With 470 lllustrations. Crown 8vo, cloth.

“We can recommend Dr. Noad’s book for clear style, great
range of subject, a good index, and a plethora of woodcuts. Such

a collection is

“An admirable text-book for every student—beginner or
advanced—of

MATHEMATICS, GEOMETRY, TABLES, etc.

PRACTICAL



MATHEMATICS FOR PRACTICAL Being a Common-place Book of
Pure and Mixed Mathematics. Designed chiefly for the Use of Civil
Engineers, Architects, and Surveyors. With an Appendix of copious
Logarithmic and other Tables. By LL.D., F.R.A.S., Enlarged by C.E.
4th Edition, carefully Revised by ). R. formerly Professor of
Mathematics, Belfast College. With 13 Plates, 8vo, £1 cloth.

“The engineer or architect will here find ready to his hand
rules for solving nearly every mathematical difficulty that may arise
in his practice. The rules are in all cases explained by means of

examples in which every step of the process is clearly worked

METRICAL UNITS AND SYSTEMS,

MODERN METROLOGY: A Manual of the Metrical Units and
Systems of the Present With an Appendix containing a proposed
English System. By Lowis D'A. A.M. Inst. C.E., Author of “Aid to

Survey Practice,” &c. Large crown 8vo, cloth.

“For exhaustive tables of equivalent weights and measures of all
sorts, and for clear demonstrations of the effects of the various
systems that have been proposed or adopted, Mr. Jackson’s

treatise is without a

THE METRIC

A SERIES OF METRIC TABLES, in which the British Standard
Measures and Weights are compared with those of the Metric System
at present in Use on the By C. H. C.E. Second Edition, Revised
and Enlarged. 8vo, strongly bound.



“Their accuracy has been certified by Professor Airy, the

GEOMETRY FOR THE ARCHITECT, ENGINEER,

PRACTICAL GEOMETRY, for the Architect, Engineer and Giving
Rules for the Delineation and Application of various Geometrical
Lines, Figures aud Curves. By E. W. M.A., Architect. Second
Edition. With Appendices on Diagrams of Strains and Isometrical

Projection. With 172 lllustrations, demy 8vo, cloth.

“This is a manual for the practical man, whether architect,
engineer, or mechanic . . . The object of the author being to
avoid all abstruse formulae or complicated methods, and to enable
persons with but a moderate knowledge of geometry to work out

the problems

Number and Weight

THE COMBINED NUMBER AND WEIGHT Containing upwards of
Two Hundred and Fifty Thousand separate Calculations showing at
a glance the value at 421 different rates, ranging from 1/64 of a
penny to each, or per cwt., and £20 per ton, of any Number of
Articles consecutively, from 1-470. Any number of cwts., grs., and
Ibs., from 1 cwt. to 470 cwts. Any number of tons, cwts., grs.,
and Ibs., from 1 to 23 1/2 tons. For the use of Accountants and
Auditors, Railway Companies, Canal Companies, Shippers, Shipping
Agents, General Carriers, &c., Ironfounders, Brass-founders, Metal
Merchants, lron Manufacturers, Ironmongers, Engineers,
Machinists, Boiler Makers, Millwrights, Roofing, Bridge and Girder
Makers, Colliery Proprietors, &c., Timber Merchants, Builders,

Contractors, Architects, Surveyors, Auctioneers, Valuers, Brokers,



Mill Owners and Manufacturers, Mill Furnishers, Merchants, and
general Wholesale Tradesmen. By Public Accountant. Imp. 8vo,

strongly half-bound.

COMPREHENSIVE WEIGHT

THE WEIGHT Being a Series of Tables upon a New and
Comprehensive Plan, exhibiting at One Reference the exact Value
of any Weight from 1 |b. to 15 tons, at 300 Progressive Rates,
from to per cwt., and containing 186,000 Direct Answers, which,
with their Combinations, consisting of a single addition (mostly to
be performed at sight), will afford an aggregate of 10,266,000
Answers; the whole being calculated and designed to ensure
correctness and promote despatch. By Accountant, Sheffield,
Author of “The Discount Guide.” An entirely New Edition, carefully
Revised. Royal 8vo, strongly half-bound, £1

“A practical and useful work of reference for men of business
generally; it is the best of the kind we have seen. We have
frequently been asked if such a work as this could be obtained,

and therefore refer to it with

COMPREHENSIVE DISCOUNT

THE DISCOUNT Comprising several Series of Tables for the use
of Merchants, Manufacturers, Ironmongers, and others, by which
may be ascertained the exact Profit arising from any mode of
using Discounts, either in the Purchase or Sale of Goods, and the
method of either Altering a Rate of Discount or Advancing a
Price, so as to produce, by one operation, a sum that will realise

any required profit after allowing one or more Discounts; to which



are added Tables of Profit or Advance from 1 1/4 to 9o per cent.,
Tables of Discount from 1 1/4 to 98 3/4 per cent., and Tables of
Commission, &c., from 1/8 to 10 per cent. By Accountant, Author
of “The Weight Calculator.” New Edition, carefully Revised and
Corrected. Demy 8vo, 544 pp., half-bound, £1

“All these tables are well arranged and clearly printed; and the
collection will be found of great value in those businesses for

which the book has been especially

IRON AND METAL TRADES’

THE IRON AND METAL TRADES’ Being a Calculator, containing a
Series of Tables upon a New and Comprehensive Plan, for
expeditiously ascertaining the Value of any Goods bought or sold
by Weight, from per cwt. to per cwt., and from one farthing per
pound to one shilling per pound. Each Table extends from one
pound to 100 tons. To which are appended Rules on Decimals,
Square and Cube Root, Mensuration of Superficies and Solids, &c,;
also Tables of Weights of Materials, and other Useful Memoranda.

By Strongly bound in leather, 396 pp.,

“A most useful set of tables, and will supply a want, for

nothing like them before

IRON SHIPBUILDERS’ AND IRON MERCHANTS’

IRON-PLATE WEIGHT TABLES: For Iron Shipbuilders Engineers and
Iron Containing the Calculated Weights of upwards of 150,000
different sizes of Iron Plates, from 1 foot by 6 in. by 1/4 in. to
10 feet by 5 feet by 1 in. Worked out on the basis of 40 Ibs. to



the square foot of Iron of 1 inch in thickness. Carefully Compiled
and thoroughly Revised by H. and W. H. Oblong 4to, half-bound.

“This work will be found of great utility. The authors have had
much practical experience of what is wanting in making estimates;

and the use of the book will save much time in making elaborate

INDUSTRIAL AND USEFUL ARTS.

ELECTRO-DEPOSITION: A Practical Treatise on the Electrolysis of
Gold, Silver, Copper, Nickel, and other Metals, and Alloys. With
descriptions of Voltaic Batteries, Magneto- and Dynamo-Electric
Machines, Thermopiles, and of the Materials and Processes used
in every department of the Art; and several chapters on Electro-
Metallurgy. By Author of “Electro-Metallurgy,” “The Art of Soap-
making,” &c., &c. With numerous lllustrations. Crown 8vo, nearly

600 pp., cloth.

THE ART OF SOAP-MAKING: A Practical Handbook of the
Manufacture of Hard and Soft Soaps, Toilet Soaps, Including many
New Processes, and a Chapter on the Recovery of Glycerine from
Waste. Leys. By Author of “Electro-Metallurgy Practically Treated,”
&c. With numerous lllustrations. Second Edition, carefully Revised.

Crown 8vo, cloth.



“The work will prove very useful, not merely to the
technological student, but to the practical soapboiler who wishes

to understand the theory of his

“Mr. Watt's book is a thoroughly practical treatise on an art
which has almost no literature in our language. We congratulate
the author on the success of his endeavour to fill a void in
English technical

LEATHER

THE ART OF LEATHER Being a Practical Handbook, in which the
Operations of Tanning, Currying, and Leather Dressing are fully
Described, and the Principles of Tanning Explained, and many
Recent Processes introduced; as also Methods for the Estimation
of Tannin, and a Description of the Arts of Glue Boiling, Gut
Dressing, &c. By Author of “Soap-Making,” “Electro-Metallurgy,” &c.
With numerous lllustrations. Crown 8vo, cloth.

“Every item of use and interest to the leather trade has been
touched upon, and the descriptions and explanations of the

various processes are exhaustively and Curriers’

BOOT AND SHOE

THE ART OF BOOT AND A Practical Handbook, including
Measurement, Last-Fitting, Cutting-Out, Closing and Making, with a
Description of the most approved Machinery employed. By B. late
Editor of St. Crispin and The Boot and With numerous Illustrations.
Crown 8vo, cloth.



“A very complete account of the art and science of bootmaking,
which includes all that need be said about leathers and other
materials, as well as about hand-tools and the various machines

that have latterly been introduced to supplement or supersede the
old-fashioned

MECHANICAL DENTISTRY: A Practical Treatise on the Construction
of the various kinds of Artificial Comprising also Useful Formulz,
Tables and Receipts for Gold Plate Clasps, Solders, By Second
Edition, Revised. With upwards of 100 Wood Engravings. Crown
8vo, cloth.

“An authoritative treatise. . . . We can strongly recommend Mr.
Hunter’s treatise to all students preparing for the profession of

dentistry, as well as to every mechanical Journal of Dental

“A work in a concise form that few could read without gaining

information Journal of Dental

A HANDBOOK FOR YOUNG By B.A. Crown 8vo, cloth.

“This little volume, containing such a large amount of good
sense in so small a compass, ought to recommend itself to every

brewery pupil, and many who have passed that



ELECTROPLATING,
ELECTROPLATING: A Practical By |. W. C.E. With numerous

Illustrations. Crown 8vo, cloth.

“The information given appears to be based on direct personal

knowledge. . . . Its science is sound and the style is always

ELECTROTYPING,
ELECTROTYPING: The Reproduction and Multiplication of Printing
Surfaces and Works of Art by the Electro-deposition of By J. W. C.E.

Crown 8vo, cloth.

“In this work the author enters systematically and thoroughly
into every department of the process, in the style of one who
combines theory with practice. We can recommend this treatise,

not merely to amateurs, but to those actually engaged in the

ELECTRIC

ELECTRIC LIGHT: Its Production and Embodying Plain Directions
for the Treatment of Voltaic Batteries, Electric Lamps, and
Dynamo-Electric Machines. By J. W. C.E., Author of “Electroplating:
A Practical Handbook.” Edited by F. C. M.I.C.E., M.S.T.E. Second
Edition, Revised, with large Additions and 128 lIllustrations, cloth.

“The book is by far the best that we have yet met with on the

GOLDSMITHS’
THE GOLDSMITH’S Containing full Instructions in the Art of
Alloying, Melting, Reducing, Colouring, Collecting and Refining. The



processes of Manipulation, Recovery of Waste, Chemical and
Physical Properties of Gold, with a New System of Mixing its
Alloys; Solders, Enamels, and other useful Rules and Recipes, &c.

By E. Third Edition, considerably enlarged. 12mo, cloth boards.

“The best work yet printed on its subject for a reasonable
price. We have no doubt that it will speedily become a standard

book which few will care to be and Metal-worker

SILVERSMITHS’

THE SILVERSMITH’S Containing full Instructions for the Alloying
and Working of Silver, including the different modes of Refining
and Melting the Metal, its Solders, the Preparation of Imitation
Alloys, Methods of Manipulation, &c., &c. By E. Jeweller, &c.
Second Edition, Revised, with numerous Illustrations. 12mo, cloth

boards.

“The chief merit of the work is its practical character. . . . The
workers in the trade will speedily discover its merits when they sit

down to study

The two preceding Works, in One handsome half-bound, entitled

AND

CHEMICAL MANUFACTURES AND COMMERCE.

ALKALI TRADE, MANUFACTURE OF SULPHURIC ACID,



A MANUAL OF THE ALKALI TRADE including the Manufacture of
Sulphuric Acid, Sulphate of Soda, and Bleaching Powder. By Alkali
Manufacturer, Newcastle-upon-Tyne and London. With 232
lllustrations and Working Drawings, and containing nearly 400
pages of Text. Second Edition, with Additions. Super-royal 8vo,
cloth.

“The author has given the fullest, most practical, and, to all
concerned in the alkali trade, most valuable mass of information

that, to our knowledge, has been published in any

“The book is written by a manufacturer for manufacturers.
Every step in the manufacture is very fully described in this
manual, and each improvement explained. Everything which tends
to introduce economy into the technical details of this trade

receives the fullest

ALKALI

ALKALI TABLES: A Ready Reckoner for the use of Chemical
Merchants, Manufacturers and Brokers. By Second Edition. 32mo,

Paper wrapper.

COMMERCIAL CHEMICAL

THE COMMERCIAL HANDBOOK OF CHEMICAL ANALYSIS: or,
Practical Instructions for the determination of the Intrinsic or
Commercial Value of Substances used in Manufactures, in Trades,
and in the Arts. By A. New Edition, Enlarged and to a great
extent Re-written, by M. Ph.D, F.R.S. With numerous lllustrations.

Crown 8vo, cloth.



“Essential to the analysts appointed under the new Act. The
most recent results are given, and the work is well edited and

carefully

DYE-WARES AND

THE MANUAL OF COLOURS AND DYE-WARES: Their Properties,
Applications, Valuation, Impurities, and For the use of Dyers,
Printers, Drysalters, Brokers, &c. By ). W. Second Edition, Revised
and greatly Enlarged. Crown 8vo, cloth.

“Practical dyers, &c., will welcome the work in its improved
form. There is no other work in the language which covers
precisely the same ground. To technological students preparing for

examinations in dyeing and printing it will prove exceedingly

AUCTIONEERING, ESTATE AGENCY, etc.

AUCTIONEER’S

THE APPRAISER, AUCTIONEER, BROKER, HOUSE AND ESTATE
AGENT AND VALUER’S POCKET ASSISTANT for the Valuation for
Purchase, Sale, or Renewal of Leases, Annuities and Reversions,
and of property generally; with Prices for Inventories, &c. By
Valuer, &c. Fifth Edition, Re-written and greatly Extended by C.

Surveyor, Valuer, &c. Royal 32mo, cloth.



“Cram full of valuable information of practical value. It is a

trustworthy and compendious guide to a 1 sorts of

AUCTIONEERS: Their Duties and By Auctioneer. Demy 8vo, cloth.

“The position and duties of auctioneers are treated

compendiously and

“Every auctioneer ought to possess a copy of this excellent

HOUSE

HANDBOOK OF HOUSE PROPERTY: A Popular and Practical Guide
to the Purchase, Mortgage, Tenancy and Compulsory Sale of Houses
and By E. L. Architect and Surveyor. Fourth Edition, Revised and
Enlarged.

“The advice is thoroughly

“This is a well-written and thoughtful work. We commend the
work to the careful study of all interested in questions affecting

houses and Agents’

INWOOD’S ESTATE

TABLES FOR THE PURCHASING OF ESTATES, Freehold Copyhold,
or Leasehold; Annuities, Advowsons, dc.; together with Five Tables of
Compound Interest, and an Extension of the same to Lower and

Intermediate Rates. By W. 22nd Edition, with considerable



Additions, and new and valuable Tables of Logarithms for the
more Difficult Computations of the Interest of Money, Discount,
Annuities, &c., by M. of the Société Crédit Mobilier of Paris.

12mo, cloth.

“Those interested in the purchase and sale of estates, and in
the adjustment of compensation cases, as well as in transactions
in annuities, life insurances, &c., will find the present edition of

eminent

A COMPLETE EPITOME OF THE LAWS OF THIS

EVERY MAN’S OWN LAWYER: A Handy-book of the Principles of
Law and Equity. By A Twenty-fourth Edition, carefully revised and
brought down to the end of the last Session (1886), including
Summaries of the latest Statute Laws. With Notes and References
to the Authorities. Crown 8vo, price (saved at every consultation),

strongly bound in cloth.

Comprising AND OF AND AND OF AND AND AND AND AND AND

AND OF AND &c. &c.

Also, Law for Landlord and Tenant—Master and Servant—
Workmen and Apprentices—Heirs—Devisees and Legatees—
Husband and Wife—Executors and Trustees—Guardian and Ward—
Married Women and Infants—Partners and Agents—Lender,
Borrower and Sureties—Debtor and Creditor—Purchaser and
Vendor—Companies and Associations—Friendly Societies—
Clergymen—Churchwardens—Medical Practitioners, &c.—Bankers—

Farmers—Contractors—Stock and Share Brokers—Sportsmen—



Gamekeepers—Farriers and Horse Dealers—Auctioneers—House
Agents—Innkeepers, &c.—Bakers—Millers, &c.—Pawnbrokers—

Surveyors—Railways and Carriers—Constables—Seamen—Soldiers,

&ec., &c.

Opinions of the

Englishman ought to be without this book. . . . Any person
perfectly uninformed on legal matters, who may require sound
information on unknown law points, will, by reference to this
book, acquire the necessary information, and thus on many

occasions save the expense and loss of time of a visit to a

“It is a complete code of English Law, written in plain
language, which all can understand. . . . Should be in the hands

of every business man, and all who wish to abolish lawyers

“A useful and concise epitome of the law, compiled with

considerable

“What it professes to be—a complete epitome of the laws of
this country, thoroughly intelligible to non-professional readers. The
book is a handy one to have in read iness when some knotty

point requires ready
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CIVIL ENGINEERING, SURVEYING, etc.

31. Wells and Well-Sinking . By ]| oHN G EORGE S WINDELL ,
A.R.I.B.A., and G. R. B urNELL , C.E. Revised Edition. With a New
Appendix on the Qualities of Water. lllustrated. 2 s .

35. The Blasting and Quarrying of Stone for Building and other
Purposes. With Remarks on the Blowing up of Bridges. By Gen. Sir |
OHN B uURrRcoYNE , Bart.,, K.C.B. Illustrated. 1 s . 6 d .

43. Tubular, and other Iron Girder Bridges particularly describing the
Britannia and Conway Tubular Bridges. By G. D RYspALE D EMPSEY ,
C.E. Fourth Edition. 2 s .



44. Foundations and Concrete Works with Practical Remarks on
Footings, Sand, Concrete, Beton, Pile-driving, Caissons, and
Cofferdams, &c. By E. D oBsoN . Fifth Edition. 1 s . 6 d .

60. Land and Engineering Surveying . By T. B Aker , C.E. New

Edition, revised by E pwarRD N uGenT , C.E. 2 5 .&

8o*. Embanking Lands from the Sea . With Examples and Particulars
of actual Embankments, &c. By ). W icGINs , F.G.S. 2 s .

81. Water Works , for the Supply of Cities and Towns. With a
Description of the Principal Geological Formations of England as
influencing Supplies of Water; and Details of Engines and Pumping
Machinery for raising Water. By S AMueL H ucHEes , F.G.S., C.E.
New Edition. 4 s .%

118. Civil Engineering in North America , A Sketch of. By D avipb S
TEVENSON , F.R.S.E., &c. Plates and Diagrams. 3 s .

167. Iron Bridges, Girders, Roofs, and other Works . By F rancis C
AMPIN , C. E. 25 . 6 d .&

197. Roads and Streets (the Construction of) . By H ENRY L Aw ,
C.E., revised and enlarged by D. K. C LAark , C. E., including
Pavements of Stone, Wood, Asphalte, &c. 4 s . 6 d .i

203. Sanitary Work in the smaller Towns and in Villages . By C. S
LAGG , A.M.I.C.E. Revised Edition. 3 s .i



212. Gasworks, their Construction and Arrangement; and the
Manufacture and Distribution of Coal Gas. Originally written by S
AMUEL H ucHEs , C.E. Re-written and enlarged by W iLLiam R
IcCHARDs , C.E. Seventh Edition, with important additions. 5 s . 6 d

213. Pioneer Engineering . A Treatise on the Engineering Operations
connected with the Settlement of Waste Lands in New Countries. By
E pwarD D oBsoN , Assoc. Inst. C.E. 4 s . 6 d .%

216. Materials and Construction: A Theoretical and Practical Treatise
on the Strains, Designing and Erection of Works of Construction. By

F raNncis C amMPIN , C.E. Second Edition, revised. 3 s .i

219. Civil Engineering . By H eNrRy L Aw , M. Inst. C.E. Including H
YDRAULIC E NGINEERING , by G EO . R. B URNELL , M. Inst, C.E.
Seventh Edition, revised, with large additions by D. K INNEAR C LARK
, M. Inst. CE. 6 s. 6 d .; cloth boards, 7 s . 6 d .

MECHANICAL ENGINEERING, etc.

33. Cranes the Construction of, and other Machinery for Raising

Heavy Bodies. By | osepH G LyNN , F.R.S. lllustrated. 1 s . 6 d .

34. The Steam Engine . By Dr. L ARDNER . lllustrated. 1 s . 6 d .



59. Steam Boilers: Their Construction and Management . By R. A

RMSTRONG , C.E. lllustrated. 1 s . 6 d .

82. The Power of Water As Applied to Drive Flour Mills, and to Give
Motion to Turbines, &c. By ] osepH G LYNN , F.RS. 2 s .3

98. Practical Mechanism the Elements of; and Machine Tools. By T.
B aker , C.E. With Additions by J. N asmytH , CE. 25 . 6 d .%

139. The Steam Engine A Treatise on the Mathematical Theory of,

with Rules and Examples for Practical Men. By T. B aker , C.E. 1 s .
6d.

164. Modern Workshop Practice as Applied to Marine , Land, and
Locomotive Engines, Floating Docks, Dredging, Machines, Bridges,
Cranes, Ship-building, &c., &c. By J. G. W INTON . lllustrated. 3 s .i

165. Iron and Heat exhibiting the Principles concerned in the
Construction of Iron Beams, Pillars, and Bridge Girders, and the
Action of Heat in the Smelting Furnace. By J. A RMour , C.E. 2 5.
6d.i

166. Power in Motion: Horse-Power, Toothed-Wheel Gearing, Long
and Short Driving Bands, and Angular Forces. By J. A RMOUR . 2 5 .
6d.i

171. The Workman’s Manual of Engineering Drawing . By |. M AXTON
. 6th Edition. With 7 Plates and 350 Cuts. 3 s . 6 d .I



190. Steam and the Steam Engine , Stationary and Portable. By |
OHN S EweLL and D. K. C tArRk , MI.CEE. 35 . 6 d .&

200. Fuel: I1ts Combustion and Economy. By C. W. W iLLiamMs . With
Recent Practice in the Combustion and Economy of Fuel—Coal, Coke,
Wood, Peat, Petroleum, &c. By D. K. C Lark , M.I.C.E. Third Edition,
Revised. 3 s . 6 d .i

202. Locomotive Engines . By G. D. D empsey , C.E. With large
Additions by D. K INNEAR C LARK , M.I.C.E. 3 s .&:

211. The Boilermaker’s Assistant in Drawing, Templating , and
Calculating Boiler and Tank Work. By ] oHN C OURTNEY , Practical
Boiler Maker. Edited by D. K. C Lark , C E. 100 lllustrations. 2 s .

217. Sewing Machinery: Its Construction, History , &c., with Full
Technical Directions for Adjusting, &c. By J. W. U RQUHART , C.E. 2

s I

223. Mechanical Engineering . Comprising Metallurgy , Moulding,
Casting, Forging, Tools, Workshop Machinery, Manufacture of the
Steam Engine, &c. By F rancis C ampIN , CE. 25 . 6 d .&

236. Details of Machinery . Comprising Instructions for the Execution

of various Works in Iron. By F rancis C ampIN , C.E. 3 s .%

237. The Smithy and Forge; Including the Farrier’s Art and Coach
Smithing. By W. ). E. C RANE . lllustrated. 2 s . 6 d .&



238. The Sheet-Metal Worker’s Guide : A Practical Handbook for
Tinsmiths, Coppersmiths, Zincworkers, &c. With 94 Diagrams and
Working Patterns. By W. J. E. C RANE . 15 . 6 d .

251. Steam and Machinery Management: With Hints on Construction
and Selection. By M. P owis B ALE , M.LM.E. 2 5. 6 d .}

254. The Boilermaker’s Ready-Reckoner . \With Examples of Practical
Geometry and Templating. By ] oHN C ourTNEY . Edited by D. K. C
LARK , M. Inst. C.E. 4 s . limp; 5 s . half-bound.

255. Locomotive Engine-Driving . A Practical Manual for Engineers in
charge of Locomotive Engines. By M IcHAEL R EYNOLDs , M.S.E.
Seventh Edition. 3 s . 6 d . limp; 4 s . 6 d . cloth boards.

256. Stationary Engine-Driving . A Practical Manual for Engineers in
charge of Stationary Engines. By M IcHAEL R EYyNoOLDs , M.S.E.
Third Edition. 3 s . 6 d . limp; 4 s . 6 d . cloth.

MINING, METALLURGQGY, etc.

4. Mineralogy Rudiments of: A Concise View of the General
Properties of Minerals. By A. R amsay , F.G.S., F.R.G.S., &c. Third
Edition, revised and enlarged. lllustrated. 3 s . 6 d .%

117. Subterraneous Surveying Elementary and Practical Treatise on,

with and without the Magnetic Needle. By T HomAs F ENwiICK ,



Surveyor of Mines, and T HomAs B Aker , C.E. lllustrated. 2 s . 6 d

133. Metallurgy of Copper: An Introduction to the Methods of
Seeking, Mining, and Assaying Copper, and Manufacturing its Alloys.
By R oBERT H. L AMBORN , Ph.D. Woodcuts. 2 s . 6 d .§

135. Electro-Metallurgy Practically Treated. By A LEXANDER W ATT ,
F.R.S.S.A. Eighth Edition, revised, with additional Matter and

lllustrations, including the most recent Processes. 3 s .i

172. Mining Tools Manual of. For the Use of Mine Managers, Agents,
Students, &c. By W ILLIAM M ORGANS . 2 s . 6 d .I

172%. Mining Tools, Atlas of Engravings to lllustrate the above,
containing 235 lllustrations, drawn to Scale. 4to. 4 s . 6 d .; cloth
boards, 6 s .

176. Metallurgy of Iron . Containing History of Iron Manufacture,
Methods of Assay, and Analyses of Iron Ores, Processes of
Manufacture of lron and Steel, &c. By H. B AuermaAN , F.G.S. Fifth

Edition, revised and enlarged. 5 s .1

180. Coal and Coal Mining . By W ARINGTON W. S MYTH , M.A,,
F.R.S. Sixth Edition, revised. 3 s . 6 d .1

195. The Mineral Surveyor and Valuer’s Complete Guide , with New
Traverse Tables, and Descriptions of Improved Instruments; also the
Correct Principles of Laying out and Valuing Mineral Properties. By

W iLLiAM L INTERN , Mining and Civil Engineer. 35 . 6 d .i



214. Slate and Slate Quarrying Scientific, Practical and Commercial.
By D. C. D avies , F.G.S., Mining Engineer, &c. 3 s .%

220. Magnetic Surveying and Angular Surveying with Records of the
Peculiarities of Needle Disturbances. Compiled from the Results of

carefully made Experiments. By W. L INTERN . 2 s .

ARCHITECTURE, BUILDING, etc.

16. Architecture — Orders — The Orders and their A£sthetic
Principles. By W. H. L eeps . lllustrated. 1 s . 6 d .

17. Architecture — Styles — The History and Description of the
Styles of Architecture of Various Countries, from the Earliest to the
Present Period. By T. T ALBoT B ury , F.RI.B.A. &c. lllustrated. 2 s

AND OF in Orne

18. Architecture — Design —The Principles of Design in Architecture,
as deducible from Nature and exemplified in the Works of the Greek
and Gothic Architects. By E. L. G ARBETT , Architect. lllustrated. 2 s .
6d.

The three preceding Works, in One handsome Vol., half bound, entitled

price



22. The Art of Building Rudiments of. General Principles of
Construction, Materials used in Building, Strength and Use of
Materials, Working Drawings, Specifications, and Estimates. By E. D
OBSON . 2 s .%

25. Masonry and Stonecutting: Rudimentary Treatise on the Principles
of Masonic Projection and their application to Construction. By E
DWARD D oBsoN , M.R.I.BA, &c. 2 s. 6 d .

42. Cottage Building . By C. B rRuce A LLEN , Architect. Tenth
Edition, revised and enlarged, with a Chapter on Economic Cottages
for Allotments by E pwarD E. A LLEN , C.E. 2 5.

45. Limes Cements, Mortars, Concretes, Mastics Plastering, &c . By G.
R. B urNELL , C.E. Twelfth Edition. 1 s . 6 d .

57. Warming and Ventilation . An Exposition of the General
Principles as applied to Domestic and Public Buildings, Mines,
Lighthouses, Ships, &c. By C. T omLINsoN , FR.S., &c. Illustrated. 3
s .

111. Arches, Piers, Buttresses, glc.: Experimental Essays on the

Principles of Construction. By W. B LaND . lllustrated. 15 . 6 d .

116. The Acoustics of Public Buildings; or, The Principles of the
Science of Sound applied to the purposes of the Architect and
Builder. By T. R oGer S MITH , M.R.I.B.A., Architect. lllustrated. 1 s .
6d.



127. Architectural Modelling in Paper the Art of. By T. A. R

ICHARDSON , Architect. Illustrated. 1 s . 6 d .

128. Vitruvius—the Architecture of Marcus Vitruvius Pollo . In Ten
Books. Translated from the Latin by | osepH G wiLt . F.S.A., FRA.S.
With 23 Plates. g s .

130. Grecian Architecture An Enquiry into the Principles of Beauty in;
with an Historical View of the Rise and Progress of the Art in

Greece. By the E ARL OF A BERDEEN . 1 s .

The two preceding Works in One handsome Vol., half-bound, entitled

price

132. The Erection of Dwelling-Houses . lllustrated by a Perspective
View, Plans, Elevations, and Sections of a pair of Semi-detached
Villas, with the Specification, Quantities, and Estimates, &c. By S. H.
B rooks . New Edition. 2 s . 6 d .I

156. Quantities and Measurements How to Calculate and Take them
in Bricklayers’, Masons’, Plasterers’, Plumbers’, Painters’,
Paperhangers’, Gilders’, Smiths’, Carpenters’, and Joiners’ Work. By A.
C. B eatoN , Architect and Surveyor. New and Enlarged Edition.

llustrations. 1 s . 6 d .

175. Lockwood & Co.’s Builder’s and Contractor’s Price Book containing
the latest Prices of all kinds of Builders’ Materials and Labour, and
of all Trades connected with Building, &c.,&c. Edited by F.T. W. M
ILLER , Architect. Published Annually. 3 s . 6 d .; half-bound, 4 s .



182. Carpentry and Joinery —T HE E LEMENTARY P RINcCIPLES OF C
ARPENTRY . Chiefly composed from the Standard Work of T HomaAs
T rRebpcoLDb , C.E. With Additions, Alterations, and Corrections from
the Works of the most Recent Authorities, and a TREATISE ON
JOINERY by E. W YNDHAM T ARN , M.A. Fourth Edition, Revised

and Extended, with numerous lllustrations. 3 s . 6 d .i

182%. Carpentry and Joinery. Atlas of 35 Plates to Accompany the
above. With Descriptive Letterpress. 4to, 6 s .

185. The Complete Measurer; The Measurement of Boards, Glass,
&c.; Unequal-sided, Square-sided, Octagonal-sided, Round Timber and
Stone, and Standing Timber, &c. By R iIcHARD H oRTON . Fifth
Edition. 4 s .; strongly bound in leather, 5 s .

187. Hints to Young Architects . By G. W iGHTwick . New Edition.
By G. H. G uiLLaumE . lllustrated. 3 s . 6 d .i

188. House Painting, Graining, Marbling, and Sign Writing: A Practical
Manual of, with a Course of Elementary Drawing for House-Painters,
Sign-Writers, &c., and a Collection of Useful Receipts. By E LLis A.
D AvipsoN . Fourth Edition. With Coloured Plates. 5 s . cloth limp;
6 s . cloth boards.

189. The Rudiments of Practical Bricklaying . In Six Sections: General
Principles; Arch Drawing, Cutting and Setting; Pointing; Paving, Tiling,
Materials; Slating and Plastering; Practical Geometry, Mensuration,
&c. By A bpam H ammonD . Fifth Edition. 15 . 6 d .



191. Plumbing . A Text-Book to the Practice of the Art or Craft of
the Plumber. With Chapters upon House Drainage. Fourth Edition.
With 330 lllustrations. By W. P. B UCHAN . 3 s . 6 d .I.

192. The Timber Importer’s, Timber Merchant’s and Builder’s Standard
Guide. By R 1cHARD E. G RANDY . Second Edition, Revised. 3 s .i

206. A Book on Building, Civil and Ecclesiastical including C HURCH
R esToraTION . With the Theory of Domes and the Great Pyramid,
&c. By Sir E bmMuND B ECkeTT , Bart.,, LL.D., Q.C,, FRAS. 45 . 6
d i

226. The Joints Made and Used by Builders in the Construction of
various kinds of Engineering and Architectural Works. By W yviLL |.
C HRIsTY , Architect. With upwards of 160 Engravings on Wood. 3 s

228. The Construction of Roofs of Wood and Iron . By E. W YNDHAM
T ARN , M.A., Architect. Second Edition, Revised. 1 s . 6 d .

229. Elementary Decoration: As applied to the Interior and Exterior
Decoration of Dwelling-Houses, &c. By | AMEs W. F Acey .
lllustrated with Sixty-eight Explanatory Engravings. 2 s .

257. Practical House Decoration: A Guide to the Art of Ornamental
Painting, the Arrangement of Colours in Apartments and the

Principles of Decorative Design, &c. With numerous lllustrations. 2 s
. 6d.



229 and 257 in One handsome Vol., half-bound, entitled AND price

230. Handrailing . By G EorRGE C oLLINGs . With Plates and
Diagrams. 1 s . 6 d .

247. Building Estates: A Rudimentary Treatise on the Development,
Sale, Purchase, and General Management of Building Land. By F

OWLER M AITLAND , Surveyor. lllustrated. 2 s .

248. Portland Cement for Users . By H ENRY F AIlJA , Assoc. M. Inst.

C.E. Second Edition, corrected. lllustrated. 2 s .

252. Brichwork: A Practical Treatise, embodying the General and
Higher Principles of Bricklaying, Cutting and Setting, &c. By F. W

ALKER . Second Edition, Revised and Enlarged. 1 s . 6 d .

23.
180.
252. The Practical Brick and Tile Book . Comprising: B rRick AND T

ILE M AkING , by E. D oBsoN , Al.C.E.; P RACTICAL B RICKLAYING ,
by A. H AMMOND ; B RickwoRrk , by F. W ALKER . 2.550 pp., with
270 lllustrations. 6 s . Strongly half-bound.

253. The Timber Merchant’s, Saw-Miller’s, and Importer’s Freight-Book
and Assistant . By W M , R icHARDsON . With a Chapter on Speeds
of Saw-Mill Machinery, &c. By M. P owis B ALe , A.M. Inst. C.E,,

and a London Price List for Timber and Deal Sawing, &c., 1884. 3 s



258. Circular Work in Carpentry and Joinery: A Practical Treatise on
Circular Work of Single and Double Curvature. By G eorGe C
OLLINGS , Author of “Handrailing,” &c. With numerous Diagrams. 2
s.6d.

259. Gas Fitting: A Practical Handbook, treating of every Description
of Gas Laying and Fitting. By ] oHN B LAck . With upwards of 120
lllustrations. 2 s . 6 d .

NAVAL ARCHITECTURE, NAVIGATION, etc.

51. Naval Architecture . An Exposition of the Elementary Principles of
the Science, and their Practical Application to Naval Construction. By
). P EAkE . Fifth Edition. 3 s. 6 d .i

53%. Ships for Ocean and River Service Elementary and Practical
Principles of the Construction of. By H. A. S OMMERFELDT , Surveyor
of the Royal Norwegian Navy. 1 5. 6 d .

53%%. An Atlas of Engravings to lllustrate the above . Twelve large
Folding Plates. Royal 4to, cloth. 7 s . 6 d .

54. Masting, Mast-Making, and Rigging of Ships Rudimentary Treatise
on. Also Tables of Spars, Rigging, Blocks; Chain, Wire, and Hemp
Ropes, relative to every class of Vessels. By R oBERT K IPPING
N.A. Fifteenth Edition. lllustrated. 2 s .i



54%. Iron Ship-Building . With Practical Examples and Details for
the Use of Ship Owners and Ship Builders. By | oHN G
RANTHAM , Consulting Engineer and Naval Architect. sth Edition,
with Additions. 4 s .

55. The Sailor’s Sea Book: A Rudimentary Treatise on Navigation.
By ] AMEs G REeNwooD , B.A. With numerous Woodcuts and
Coloured Plates. New and Enlarged Edition. By W. H. R OSser . 2
s. 6d1

8o. Marine Engines and Steam Vessels . By R oBERT M URRAY ,
C.E., Principal Officer to the Board of Trade for the East Coast of
Scotland District. Eighth Edition, thoroughly Revised, with
Additions by the Author and by G eorce C ArrisLe , C.E., Senior
Surveyor to the Board of Trade, Liverpool. 4 s . 6 d . limp; 5 s .
cloth boards.

The Forms of Ships and Boats: Hints, Experimentally Derived, on
some of the Principles regulating Shipbuilding. By W. B LAND .
Seventh Edition, revised, with numerous lllustrations and Models,
15.6d.

99. Navigation and Nautical Astronomy in Theory and Practice. By
Prof. J. R. Y ouNnG . New Edition. 2 s . 6 d .

106. Ships’ Anchors a Treatise on. By G. C orseLL , N.A. 1 s . 6
s .

149. Sails and Sail Making an Elementary Treatise on. With
Draughting, and the Centre of Effort of the Sails. Also Weights
and Sizes of Ropes; Masting, Rigging, and Sails of Steam Vessels,



&c., &c. Eleventh Edition. By R oBerT K IpPING , N.A., Sailmaker.
lllustrated. 2 s . 6 d .I

155. The Engineer’s Guide to the Royal and Mercantile Navies . By
a P RACTICAL E NGINEER . Revised by D. F. M'C ARTHY . 3 s .

55-

&
204. Practical Navigation . Consisting of The Sailor’s Sea Book, by

)] AMes G ReeNwooD and W. H. R osser , together with the
requisite Mathematical and Nautical Tables for the Working of the
Problems, by H enry L Aaw , C.E., and Professor J. R. Y ouNc .
With numerous Wood Engravings and Coloured Plates. 7 s .

Strongly half-bound.

AGRICULTURE, GARDENING, etc.

61%. A Complete Ready Reckoner for the Admeasurement of Land ,
gc . By A. A rRmAN . Second Edition, Revised and Extended by C.
N orris , Surveyor, Valuer, &c. 2 s .

131. Miller’s, Corn Merchant’s, and Farmer’s Ready Reckoner .
Second Edition, with a Price List of Modern Flour-Mill Machinery,
by W. S. H utton , C.E. 2 5.



140. Soils, Manures, and Crops . (Vol. . O UTLINES OF M ODERN
F ARMING .) By R. S cott B urRN . Woodcuts. 2 s .

141. Farming and Farming Economy Notes, Historical and
Practical, on. (Vol, Il. O uTLINES OF M ODERN F ARMING .) By R.

S cotT B URN . 3 5.

142. Stock: Cattle, Sheep and Horses . (Vol. Ill. O uTLINES OF M
ODERN F ARMING .) By R. S cott B URN . Woodcuts. 2 s . 6 d .

145. Dairy, Pigs, and Poultry Management of the. By R. S cott B
URN . With Notes on the Diseases of Stock. (Vol. IV. O UTLINES

OF M ODERN F ARMING .) Woodcuts. 2 s .

146. Utilization of Sewage, Irrigation, and Reclamation of Waste
Land . (Vol. V. O uTLINES OF M ODERN F ARMING .) By R. S
coTT B urRN . Woodcuts. 2 s . 6 d .

140—1-2—5-6, in One Vol., handsomely half-bound, entitled or By
Price

177. Fruit Trees the Scientific and Profitable Culture of. From the
French of Du B ReuiL . Revised by G eo . G LENNY . 187
Woodcuts. 35 . 6 d .i:

198. Sheep: The History, Structure, Economy, and Diseases of . By
W. C. S pooNER , M.R.V.C,, &c. Fourth Edition, Enlarged,

Including Specimens of New and Improved Breeds. 3 s . 6 d .i



201. Kitchen Gardening made Easy . By G EorRGe M. F. G LENNY
. Wustrated. 15 . 6 d .x

207. Outlines of Farm Management, and the Organisation of Farm
Labour . Treating of the General Work of the Farm; Field and Live
Stock; Contract Work; Labour, &c. By R. S cotT B URN . 2 5 . 6

d .x

208. Outlines of Landed Estates Management: Treating of the
Varieties of Lands, Methods of Farming, Farm Buildings, Irrigation,

Drainage, &c. By R. S cotT B urRN . 2 5. 6 d .&

207 and 208, in One Vol., handsomely half-bound, entitled or
AND By R. Price

209. The Tree Planter and Plant Propagator . A Practical Manual
on the Propagation of Forest Trees, Fruit Trees Flowering Shrubs,

Flowering Plants, &c. By S AMUEL W ooD . 2 s .I

210. The Tree Pruner : A Practical Manual on the Pruning of Fruit
Trees, including also their Training and Renovation; also the
Pruning of Shrubs, Climbers, and Flowering Plants. By S AMueL W

ooD . 2 s .§

209 and 210, in One Vol., handsomely half-bound, entitled and
By Price



218 The Hay and Straw Measurer: Being New Tables for the use
of Auctioneers, Valuers, Farmers, Hay and Straw Dealers, &c. By |

OHN S TEeLE . Fourth Edition. 2 s .

222. Suburban Farming . The Laying-out and Cultivation of Farms,
adapted to the Produce of Milk, Butter, and Cheese, Eggs, Poultry
and Pigs. By Prof. ]| oHN D oNALDSON and R. S coTT B uUrRN . 3
s.6d.%

231. The Art of Grafting and Budding . By C HARLES B ALTET .
With Illustrations. 2 s . 6 d .i

232. Cottage Gardening; or, Flowers, Fruits, and Vegetables for
Small Gardens. By E. H oBDAY . 15 . 6 d .

233. Garden Receipts . Edited by C HARLES W. Q UIN . 15 . 6 d .

234. The Kitchen and Market Garden . Compiled by C. W. S HAw
, Editor of “Gardening lllustrated.” 3 s .i:

239. Draining and Embanking . A Practical Treatise embodying the
most Recent Experience in the Application of Improved Methods.
By ] oHN S coTT , late Professor of Agriculture and Rural
Economy at the Royal Agricultural College, Cirencester. With 68

llustrations. 1s . 6 d .

240. Irrigation and Water Supply . A Treatise on Water Meadows,
Sewage lIrrigation, Warping, &c.; on the Construction of Wells,
Ponds, and Reservoirs; and on Raising Water by Machinery for
Agricultural and Domestic Purposes. By Prof. | oHN S coTT .
With 34 Illustrations. 1's . 6 d .



241. Farm Roads, Fences, and Gates . A Practical Treatise on the
Roads, Tramways, and Waterways of the Farm; the Principles of
Enclosures; and the different kinds of Fences, Gates, and Stiles.

By Professor ] onN S cott . With 75 lllusts. 15 . 6 d .

242. Farm Buildings . A Practical Treatise on the Buildings
necessary for various kinds of Farms, their Arrangement and
Construction, including Plans and Estimates. By Prof. ] oHN S

cotT . With 105 lllustrations. 2 s .

243. Barn Implements and Machines . A Practical Treatise on the
Application of Power to the Operations of Agriculture; and on
various Machines used in the Threshing-barn, in the Stock-yard,
and in the Dairy, &c. By Prof. J. S cott . With 123 Illustrations. 2

S .

244. Field Implements and Machines . A Practical Treatise on the
Varieties now in use, with Principles and Details of Construction,
their Points of Excellence, and Management. By Prof. | oHN S

cotT . With 138 lllustrations. 2 s .

245. Agricultural Surveying . A Practical Treatise on Land
Surveying, Levelling and Setting-out; and on Measuring and
Estimating Quantities, Weights, and Values of Materials, Produce,
Stock’, &c. By Prof. | oHN S cotT . With 62 lllustrations. 1 s . 6
d .



239 to 245, in One Vol., handsomely half-bound, entitled oF By
Professor Price

250. Meat Production . A Manual for Producers, Distributors , &c.
By ] OHN E WART . 25 . 6 d .I

MATHEMATICS, ARITHMETIC, etc.

32. Mathematical Instruments A Treatise on; in which their
Construction and the Methods of Testing, Adjusting, and Using
them are concisely Explained. By J. F. H EATHER , M.A., of the
Royal Military Academy, Woolwich. Original Edition, in One Vol.,
lllustrated. 15 . 6 d .

In ordering the above, be careful to say 32), to distinguish it from
the Enlarged Edition, in Three Vols. 168-9-70).

76. Descriptive Geometry an Elementary Treatise on. With a Theory
of Shadows and of Perspective, extracted from the French of G. M
ONGE . To which is added a Description of the Principles and
Practice of Isometrical Projection. By J. F. H EATHER , M.A. With

14 Plates. 2 s .

178. Practical Plane Geometry: Giving the Simplest Modes of
Constructing Figures contained in one Plane and Geometrical
Construction of the Ground. By ). F. H EaTHER , M.A. With 215

Woodcuts. 2 s .



83. Commercial Book-keeping . With Commercial Phrases and
Forms in English, French, Italian, and German. By | AMEs H
ADDON , M.A., Arithmetical Master of King’s College School,
London. 15 . 6 d .

84. Arithmetic A Rudimentary Treatise on. With full Explanations of
its Theoretical Principles, and numerous Examples for Practice. By

Professor |. R. Y ouNG . Tenth Edition, corrected. 1 s . 6 d .

84*. A K ey to the above, containing Solutions in full to the
Exercises, together with Comments, Explanations, and Improved
Processes, for the Use of Teachers and Unassisted Learners. By |.
R.YOUNG .15.64d.

8s. Equational Arithmetic Applied to Questions of Interest,
Annuities, Life Assurance, and General Commerce. With various
Tables by which all Calculations may be greatly Facilitated By W. H

IPSLEY . 2 S .

86. Algebra The Elements of. By | AMEs H AppboN , M.A. With
Appendix, containing miscellaneous Investigations, and a Collection

of Problems in various parts of Algebra. 2 s .

86*%. A K eyaAnD C omPANION to the above Book, forming an
extensive Repository of Solved Examples and Problems in
lllustration of the various Expedients necessary in Algebraical
Operations. By J. R. Y ouNG . 1 5. 6 d .



88. Euclid The Elements of. With many additional

89. Propositions and Explanatory Notes. To which is prefixed an

Introductory Essay on Logic. By H ENRY L Aw , CE. 2 5. 6 d .%

Sold also separately,

88. E ucLiD . The First Three Books. By H ENRY L Aw , C.E. 1 s
.6d.

89. E ucLiD . Books 4, 5, 6, 11, 12. By H ENRY L Aw , C.E. 1 5 .
6 d.

90. Analytical Geometry and Conic Sections . By | AMES H ANN .
A New Edition, by Professor |. R. Y ouNG . 2 s .i

91. Plane Trigonometry The Elements of. By | AMES H ANN ,

formerly Mathematical Master of King's College, London. 15 . 6 d

92. Spherical Trigonometry The Elements of. By ] AMES H ANN .
Revised by C HARLES H. D owtinGg , C.E. 1 5 .

Or with Elements of Plane Trigonometry,” in One Volume

93. Mensuration and Measuring: With the Mensuration and

Levelling of Land for the Purposes of Modern Engineering. By T. B



AKER , C.E. New Edition, by E. N ucenT , C.E. Illustrated. 1 s . 6
d .

101. Differential Calculus Elements of the By W. S. B. W
ooLHOUSE , F.RAS,, &c.1s.6d.

102. Integral Calculus Rudimentary Treatise on the. By H
oMERSHAM C ox , B.A. lllustrated. 1 s .

105. Mnemonical Lessons .—G EOMETRY , A LGEBRA, AND T
RIGONOMETRY , in Easy Mnemonical Lessons. By the Rev. T

HOMAS P ENYNGTON K IRKMAN , MAA. 15 . 6 d .

136. Arithmetic Rudimentary: For the use of Schools and Self-
Instruction. By ] AMEs H AppoN , M.A. Revised by A. A RMAN .
15.64d.

)

137. A K EY TOo H ADDON ’ s R UDIMENTARY A RITHMETIC . By A.

A RMAN .15 .6d.

168. Drawing and Measuring Instruments . Including—I.
Instruments employed in Geometrical and Mechanical Drawing,
and in the Construction, Copying, and Measurement of Maps and
Plans. Il. Instruments used for the purposes of Accurate
Measurement and for Arithmetical Computations. By J. F. H
EATHER , M.A. lllustrated. 1 s . 6 d .

169. Optical Instruments . Including (more especially) Telescopes,
Microscopes, and Apparatus for Producing Copies of Maps and

Plans by Photography. By J. F. H EaATHER , M.A. lllustrated. 1 s . 6
d .



170. Surveying and Astronomical Instruments . Including—I.
Instruments used for Determining the Geometrical Features of a
Portion of Ground. Il. Instruments employed in Astronomical
Observations. By J. F. H eaATHER , M.A. lllust. 1 s . 6 d .

The above three volumes form an enlargement of the Author’s

original work Instruments.” (See 32 in the

168.
160.
170. Mathematical Instruments . By ). F. H EATHER , M.A.

Enlarged Edition, for the most part entirely Re-written. The Three
Parts as above in One thick Volume. With numerous Illustrations.
4 s. 6d .1

158. The Slide Rule, and How to Use it: Containing full, easy, and
simple Instructions to Perform all Business Calculations with
unexampled Rapidity and Accuracy. By C HARLES H oAre , C.E.
Fifth Edition. With a Slide Rule in tuck of cover. 2 s . 6 d .i

196. Theory of Compound Interest and Annuities: With Tables of
Logarithms for the more difficult Computations of Interest,

Discount, Annuities, &c. By F EDOR T HOMAN . 4 s .I

199. The Compendious Calculator; or, Easy and Concise Methods
of Performing the various Arithmetical Operations required in
Commercial and Business Transactions; together with Useful
Tables. By D. O'G orMAN . Twenty-sixth Edition, carefully Revised



by C. N orris . 3 s ., cloth limp; 3 5. 6 d . strongly half-bound

in leather.

204. Mathematical Tables: For Trigonometrical, Astronomical , and
Nautical Calculations: To which is Prefixed a Treatise on
Logarithms. By H ENRy L Aaw , C.E. Together with a Series of
Tables for Navigation and Nautical Astronomy. By Professor |. R. Y
OUNG . New Edition. 4 s .1

204%. Logarithms: With Mathematical Tables for Trigonometrical ,
Astronomical, and Nautical Calculations. By H ENRY L Aw ,
M.Inst. C.E. New and Revised Edition (forming part of the above
Work). 3 s .

221. Measures, Weights, and Moneys of all Nations and an
Analysis of the Christian, Hebrew, and Mahometan Calendars. By
W. S. B. W oorLHouse , F.RA.S., FS.S. Sixth Ed. 2 s .&

227. Mathematics as applied to the Constructive Arts . lllustrating
the various processes of Mathematical Investigation, by means of
Arithmetical and Simple Algebraical Equations and Practical

Examples. By F rancis C ampIN , C.E. Second Ed. 3 s .I

PHYSICAL SCIENCE, NATURAL PHILOSOPHY, etc.




1. Chemistry . By Professor G EorRGE F owNEs , F.R.S. With an
Appendix on the Application of Chemistry to Agriculture. 1 s .

2. Natural Philosophy Introduction to the Study of. By C, T

OMLINSON . Woodcuts. 1 s . 6 d .

6. Mechanics Rudimentary Treatise on. By C HARLES T OMLINSON
. Nlustrated. 15 . 6 d .

7. Electricity : Showing the General Principles of Electrical Science,
and the purposes to which it has been applied. By Sir W. S Nnow
H Arris , F.R.S., &c. With Additions by R. S aBiNE , C.E., F.S.A.

7.% Galuanism . By Sir W. S Now H ARrris . New Edition , by R
oBERT S ABINE , C.E., FSA. 15 . 6 d .

8. Magnetism: Being a Concise Exposition of the General
Principles of Magnetical Science. By Sir W. S Now H ARRIS . New
Edition, Revised by H. M. N oap , Ph.D. With 165 Woodcuts. 3 s
. 6d %

11. The Electric Telegraph: |ts History and Progress ; with
Descriptions of some of the Apparatus. By R. S aBINE C.E., F.S.A.

3s .

12. Pneumatics for the Use of Beginners. By C HARLES T

OMLINSON . lllustrated. 1 s . 6 d .



72. Manual of the Mollusca: A Treatise on Recent and Fossil
Shells. By Dr. S. P. W oobpwaRrD , A.L.S. Fourth Edition. With
Appendix by R ALpH T aTE , ALS., F.G.S. With numerous Plates
and 300 Woodcuts. 6 s. 6d .; cloth boards. 7 s . 6 d .

96. Astronomy . By the late Rev. R oBerT M AIN , M.A. Third
Edition, by W 1LLiam T HYNNE L YNN , B. A, FR. A. S. 2 5.

97. Statics and Dynamics the Principles and Practice of; embracing
also a clear development of Hydrostatics, Hydrodynamics, and
Central Forces. By T. B aker , C.E. 15 . 6 d .

138. Telegraph Handbook of the: A Guide to Candidates for
Employment in the Telegraph Service. By R. B oND . Fourth
Edition. Including Questions on Magnetism, Electricity, and

Practical Telegraphy, by W. M ¢ G REGOR . 3 5 .I

)

173. Physical Geology partly based on Major-General P orTLOCK
s “Rudiments of Geology.” By R aLpH T aTe , A.LS., &c.
Woodcuts. 2 s .

174. Historical Geology partly based on Major-General P orTLOCK'S
“Rudiments.” BY R aLpH T ATe , A.L.S., &c. Woodcuts. 2 s. 6d .

173
&

174. Rudimentary Treatise on Geology Physical and Historical.
Partly based on Major-General P orTLOCK’S “Rudiments of
Geology” By R ALpH T AaTE , ALS., F.G.S. &c. In One Volume. 4
s.6d.%



183.
&
184. Animal Physics Handbook of. By Dr. L ArRbNER , D.C.L,,

formerly Professor of Natural Philosophy and Astronomy in

University College, Lond. With 520 lllustrations. In One Vol. 7 s .
6 d ., cloth boards.

Sold also in Two Parts, as

183. A NIMAL P Hysics . By Dr. L ARDNER . Part |., Chapters I.-

VII. 4 s .
184. A NIMAL P Hysics . By Dr. L ARDNER . Part Il., Chapters
VII-XVIIL 3 s .

FINE ARTS.

20. Perspective for Beginners . Adapted to Young Students and

Amateurs in Architecture, Painting, &c. By G EORGE P YNE . 2 s .

40. Glass Staining, and the Art of Painting on Glass . From the
German of Dr. G esserT and E MANUEL O TTO F ROMBERG With

an Appendix on T HE A RT OF E NAMELLING . 2 5. 6d .

69. Music A Rudimentary and Practical Treatise on. With
numerous Examples. By C HARLES C HILD S PENCER .



71. Pianoforte The Art of Playing the. With numerous Exercises
and Lessons from the Best Masters. By C HARLES C HILD S

PENCER . 15 . 6 d .

69-71. Music and the Pianoforte . In One Vol. Half bound. 5 s .

181. Painting popularly Explained including Fresco , Oil, Mosaic,
Water Colour, Water-Glass, Tempera, Encaustic, Miniature, Painting
on lIvory, Vellum, Pottery, Enamel, Glass, &c. With Historical
Sketches of the Progress of the Art. By T HOMAS | oHN G
uLLick , Assisted by | oHN T I1mBs , F.S.A. Fifth Edition revised

and enlarged. 5 s .i

186. A Grammar of Colouring applied to Decorative Painting and
the Arts. By G eorGe F 1ELD . New Edition, enlarged and adapted
to the Use of the Ornamental Painter and Designer. By E LLis A.

D avipsoN . With Two new Coloured Diagrams, &c. 3 s .i

246. A Dictionary of Painters, and Handbook for Picture Amateurs;
including Methods of Painting, Cleaning, Relining and Restoring,
Schools of Painting, &c. With Notes on the Copyists and Imitators
of each Master. By P. D ARYL . 2 5. 6d .3

INDUSTRIAL AND USEFUL ARTS.




23. Bricks and Tiles Rudimentary Treatise on the Manufacture of.
By E. D oBsoN , M.R.I.B.A. lllustrated. 3 s .i

67. Clocks, Watches, and Bells A Rudimentary Treatise on. By Sir E
DMUND B EckeTT , LL.D., Q.C. Seventh Edition, revised and

enlarged. 4 s . 6 d . limp; 5 5. 6 d . cloth boards.

83**. Construction of Door Locks . Compiled from the Papers of
A. C. H oBBs , and Edited by C HARLES T omMLINSON , F.R.S
With Additions by R oBert M ALLET , M.I.C.E. Illust. 2 s . 6 d .

162. The Brass Founder’s Manual : Instructions for Modelling,
Pattern-Making, Moulding, Turning, Filing, Burnishing, Bronzing,
&c. With copious Receipts, &c. By W ALTER G RAHAM . 2 s .

205. The Art of Letter Painting made Easy . By |. G. B ADENOCH
. With 12 full-page Engravings of Examples. 1 s

215. The Goldsmith’s Handbook containing full Instructions , for
the Alloying and Working of Gold. By G. E. G EE . 3 5 .I

225. The Silversmith’s Handbook containing full Instructions for the
Alloying and Working of Silver. By G EorGE E. G EE . 3 5 .%

The two preceding Works, in One handsome Vol., half-bound, AND

224. Coach Building A Practical Treatise, Historical and Descriptive.
By J. W. B URGESS . 2 5. 6 d .i



235. Practical Organ Building . By W. E. D icksoNn , M.A,
Precentor of Ely Cathedral. lllustrated. 2 s . 6 d .I

249. The Hall-Marking of Jewellery Practically Considered . By G
EORGE E G EE . 3 s .

MISCELLANEOUS VOLUMES.

36. A Dictionary of Terms used in Architecture Building, Engineering,
Mining, Metallurgy, Archceology, the Fine Arts, &¢ . By | oHN W
EALE . Fifth Edition. Revised by R oBerT H uNT , F.R.S.
lllustrated. 5 s . limp; 6 s . cloth boards.

50. The Law of Contracts for Works and Services . By D Avib G
1IBBONS . Third Edition, enlarged. 3 s .i

112. Manual of Domestic Medicine . By R. G oobinG , B.A., M.D.
Intended as a Family Guide in all Cases of Accident and

Emergency. Third Edition. 2 s .i

112%, Management of Health . A Manual of Home and Personal
Hygiene. By the Rev. ] AMEs B AIrRD , BAA. 15 .

150. Logic Pure and Applied. By S. H. E MMENS . 15 . 6 d .

153. Selections from Locke’s Essays on the Human Understanding .
With Notes by S. H. E MMENS . 2 s .

sanet.st



154. General Hints to Emigrants . Notices of the various Fields for

Emigration, Hints on Outfits, Useful Recipes, &c. 2 s .

157. The Emigrant’s Guide to Natal . By R OBERT | AMES M ANN
, FRAAS., FM.S. Second Edition. Map. 2 s .

193. Handbook of Field Fortification intended for the Guidance of
Officers preparing for Promotion. By Major W. W. K NoLLYs
F.R.G.S. With 163 Woodcuts. 3 s .i

194. The House Manager: Being a Guide to Housekeeping |,
Practical Cookery, Pickling and Preserving, Household Work, Dairy
Management, the Table and Dessert, Cellarage of Wines, Home-
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