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PREFACLEL.

—_————

I am prompted to edit this work for two reasons : 1st, because there exists no better
treatise upon the subject ; and, 2ndly, to meet the requirements of many thousands
who have been waiting in vain for a modern work of this description.

M. Bergeron's work is repletc with valuable information upon the subject of
Plain and Ornamental Turning, and, though published so long ago, many of the
methods detailed in his book are in use at the present day. It is true that many
improvements have taken place, many new inventions have been developed sinee his
time, but the ground-work remains the same. The mechanic has apparatus made
upon a correct and improved form ; but in most cases they (the tools) simply perform
those operations which were in use at the date of M. Bergeron’s book, with this
difference, viz., that the instruments of modern make are capable of producing, under
skilled hands, specimens of remarkable accuracy and detail. The old turners, indecd,
surprise us with their skill, considering the almost rude instruments with which they
had to deal—so much more to their credit. This should stimulate the mechanic,
whether amateur or professional, of the present day to further exertions.

The translation is as literal as it is possible to make it. I have erased certain
portions which have no interest to the reader, such as the Introduction, &c., and other
minor details which do not bear directly upon the object of the work. In many
cases the technicalities have presented some difficulty, but this has been overcome, and
I trust that the reader will find nothing obscure in these pages.

I hope that this work will prove to be of as much value as it has been my carnest
wish and desire to make it. The drawings of the modern instruments will be made
to scale by myself. I trust that any short-comings that may be found in the book
(and I fear they will be occasionally discovered), will be pardoned, and at the same
time pointed out, so that they may be rectified.

In conclusion, I wish my readers every success in the Mechanical Art. I feel sure
that with attention and perseverance the trials and difficulties which beset the way of
the Tyro will vanish.

D. A, A.
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CHAPTER I.

UPON THE NATURE AND QUALITY OF WOODS.

is necessary that the Turner should be to some extent acquainted with the nature and
qualities of the various woods with which he has to deal, as he has to select some sub-
- stance for the article he is called upon to make, and to advise in many cises on its selection
for a particular object. Without such knowledge the Turner would often find himself in a dilemma;
for though there are many woods to choose from, they are not all suited for the same class of
article. It is not my intention to write a long treatise upon this branch of the subject, but
to endeavour to give the reader a plain and lucid idea of the various substances with which
he is likely to meet. With the exception of the most important woods in general use, the
others will be referred to and considered as lightly as possible. Those woods which are in daily
use will be first treated upon, and to give the reader a better idea of their appearance, I shall
refer to the coloured engravings interspersed in this chapter.

It is well known that every year trces are covered with a fresh ligneous layer or skin
which encircles them, and this is usually called the annual layer. Each layer is separatad
from the preceding one by the collection of a substance called medull cry, because it resembles
somewhat the nature of the pith or marrow. Besides these circular layers (each of which shows
the number of years of the tree), there is a communication starting from the centre of the tree to
its circuinference; which resembles an infinity of divergent rays, which are called medullury
growths, and seem to be for the purpose of feeding the medullary layers. In any fragment of
wood it is easy to see the direction of both, but it is not politic to use the wood in any direction
of its grain.

Theory can be applied in a number of cases in the selection of woods and the way of using
them ; as theory may decide on the success and duration of a machine, which, if it had otherwise
been constructed, would not have met with the same success. We think that in a subject which
catches the eye as well as the mind, it is not enough to indulge in metaphysical descriptions, as
the eye must be inured to recognise each kind of wood, pointing out its characteristic features,
according to the precept of Horace :—

“Segnius irritant animos demissa per aurem,
Quam qus sunt occulis subjecta fidelibus.”

Sensations which reach our minds through the ear,
Produce less impression on it than objects which strike our eyes.
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FIR

(Fig. 1, Plate 1) is the most common wood used in the arts, and of which there are several species
and qualities, viz :—Deal, Pine, and Fir, which are three trees growing to perfection in
the north of Europe. In general use they are often confounded, though they are sensibly
different. Deal, used in joinery, is of a yellowish white. It is very soft, and can be perfectly
planed lengthwise, or with the grain; but as a rule it cannot be worked across the grain.
1t cannot be turned, its pores being very distended, the centre point of the lathe constantly
varying the size of the hole on account of its softness; but as it is often required to make
boxes, cases, &c., we are induced to briefly mention: it. Its texture is so peculiar that it seems
to be formed of two various substances. The annual layers sensibly differ from the matter
interposed betwecen them, and are even different in colour. The latter is darker, the former
lighter. As the tree produces a number of branches issuing from its stem (\v1t,hout bemg
identified with it), there occur a multitude of knots, wlnch quickly dull the cdfres of the
trying and smoothing-planes. Tree-knots, from which tle, bmncl\es spring, are of a different

nature to the remainder of the wood; they seem to be nothmrr more than an cxtm\asatnon of
the ligneous juices combined with a resin. They are very lmrd, and in working Deal the knots
often come out bodily and leave a hole, which must be plugged up. As the pores of Deal are so
distended, the wood is rather light, at the same time it is very pliable and elastic. Formerly
it was used to make lathe-bows. Deal grows very tall and straight, for which reason it i3 used
for the masts of ships, scaffold poles, floor-boards, &e. o

OAK.*
(Fig. 2, Plate I.). This wood is used for building and art purposes; it is not of much use for the
lathe, as the pores.of the wood are so open. It has been proseribed for all works in which it is
necessary to make sharp, fine, and conspicuous mouldings. Oak is a large forest tree. Few trees
partake of the quality of the ground in which they grow so much as the Oak ; in damp places
it grows well enough, but acquires little firmness. It grows well in sandy places, but partakes, as it
were, of the soil, for the sand seems to be driven into the wood, much to the detriment of the
tools. The Oak which is cut up in Holland is the finest, but being so greasy and tender, tenons
and mortises cannot be well worked in it; for wainscoat panelling it is unequalled. That of the
Vosges has all the requisite qualities for joinery, but it is not so fine as that which is sawn
lengthwise, coming from Holland. There is another kind which comes from Fontainebleau ; this
is full of knots and is used only for common purposes, such as seats which have to bear much strain,
forms, tables, exterior doors, etc. If we attentively look over a board of Oak from which the
bark has not been taken away, it will be seen that there is a white part usually called by the
workman alburnum ; this shows that the wood is not quite ripe, and is liable to rot. When in
the forest, Oak is sawn lengthwise in boards; they always take care to lay aside those pieces coming
from the white part, as the boards taken from the heart of the tree are much better and harder,
and consequently more expensive, than those sawn from the white part. There are certain eyes
and veins in Oak by which the workman judges the quality of the wood ; it is true that wood

# The hardest Oak is the English, but that which is imported from Riga, Dantzic, and Memel ha a very
beautiful grain, It is said that the Oak imported from Styria, Istria, and Italy, is as good as the English Oak for
many purposes. It is used in government dockyards. The Asiatic Oak is fine and close in the grain, and
resembles in colour the Black Walnut-wood. The graining in Pollard-Ouk is very beautiful, and the wood is exten-
sively wsed in the manufacture of furniture,
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thus cut (from the centre) is always s't.i:dnéer than any other, but to get at such truth, we
must look into the various methods of cutting or sawing woods.

We said before that the growth of trees takes place circularly, and that each year adds a
circle to a tree, so that the age of a tree cut crosswise may be ascertained by the number of
circles concentric to the pith or core. There are various ways of sawing a tree lengthwise,
one is to obtain as many parallel boards as possible, which is the French method (fig. 11, Plate 37).
It is certain in that way of sawing, the annual eircles and the medullary productions are alinost. -
always cut nearly perpendicularly, so that they should appear on the edges of the board, and such
circles are called the mesh, though at times scarcely visible. The Dutch, on the contrary, generally
saw a tree lengthwise, in four parts, at right angles, and take afterwards each kerf perpen-
dicularly to the base of the triangle, the angle of which is the heart of the trec; a specimen cut
is given (see fig. 12, Plate 37). In such a case it is certain that the annual layers are above all
the medullary productions which are nearly parallel with the kerf, and that they appear on the
board ; this preserves the natural texture of the wood and makes it stronger, whilst in the other
case the texture is divided.

, ELM,* v
(Fig. 3, Plate L) is a fine forest tree. If it is not so generally and extensively used as the Oak, it
is no less valuable for some purposes; with Elm the felloes and naves of wheels, presses, large
screws, and other such works are manufactured ; it is pliant, hard, and easy to work ; but it is more
susceptible of strain than the Oak ; it is extensively used by carriage builders. Its bark, which
we will not analyze, is commonly in the form of scales, and is remarkably different to that of the
Oak. Between the bark, properly speaking, and the tree, there exists a spongy substance of a
different colour to the bark, but which is a part of it. Then comes the alburnum of the wood,
which is yellowish, and the layers of which lie closely side by side. When it is used it is recognized
by a number of stripes, which distinguish it from other woods ; the alburnum does not extend
very far. The heart, which is brown, striped with white, is an excellent wood; the knots
are not of the same character as those in the Oak, and still less in Deal, as they are very
adhesive to the contexture of the wood, and are firmly embodied in it. The knots appear to
increase the intertexture of the Elm-fibres, and give it much strength ; for this reason Twisted-
Elm is selected for the naves of heavy cart-wheels. Twisted-Elm is a name given to those small
branches which grow annually ; as the knots multiply a sap is formed which intersects the fibres
and seems to produce knots rather than a regular and natural vegetation. It is easy to
understand how the spokes of heavy cart-wheels, forcibly .mortised into wood of this kind, gain
great strength. But when the naves are selected from pieces of wood with the grain, as in
carringes, they often split after a short time, in spite of their being encircled with iron hoops.
Excellent lathe-frames can be made with Elm, and, being a heavy wood, it is much Dbetter
than Walout or Beech, though these woods are often used for this purpose. Good screws and
other large utensils are made with it, and it is especially adapted for large screw-nuts. Elm,
when growing, is similar to Ash, for which it is sometimes mistaken on account of its colour,
which is nearly the same. It works well in the lathe, and for chair-legs, swing-bars of carriages,
and many other objects, such as hammer-handles, &c,, it is extensively used. The pores of this
wood being very open, it does not take a very good polish. There are knobs or excresences in Elm,

* There are two species of Elm, viz., Wych-Elm, and Rock-Eh,  The former is light in colour, and grows
straighter than the common Elm.  The latter is very pliable, and ix used for making bows, &c.
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which are of a different nature to the tree; a section of such a knob is seen in Fig. 4, Plate I.
The grain, which is very fine and close, takes a fair polish, and in the lathe may be used for
many purposes. On account of the variety of threads and fibres which run in all directions,
it is difficult to use the smoothing-plane on this wood. It is seen that such ligneous production
is but the result of an extravasation of sap, since none of the fibres grow with any regularity ;
this also applies to the knobs, in which the knots are very numerous, and produce a pleasing
effect. 'When using this wood for the manufacture of furniture, it is sawn into veneers, like
Mahogany, &c.

BEECH,"*

(Fig. 5, Plate I) although less strong than the woods we have spoken of, is, nevertheless, fit for
many purposes, which renders it valuable. It grows in forests to a great height, and is
distinguished by the whiteness of its bark aund its mottled and glossy surface. It is much used
for butchers’ stalls and in joinery, though not by the builder. Being very strong, arm-chairs,
sofas, bedsteads, and many articles manufuctured by the cabinet-maker, are made with it; a
dye of walnut peel applied to this wood makes it very like Walnut-wood. It is also dyed with soot,
but this is not half so good as the former.

This wood is easily turned, but the pores being large and open, it does not take s good polish.
It is distinguished from Walnut by the absence of worm-holes, and it has a well-marked glossy
mesh, which grows aslant, from the centre to the circumference. This is another of its characteristics.
When we ponder over the various natures of the number of woods growing on the same soil
and nourished with the same juices, we cannot disregard the immensity of the Creator’s views
and the mighty power of the Creative hand. Every tree has its own qualities, its form nearly
constant, its leaves invariably the same, and its special texture.

HORNBEAM (YOKE ELM),

(Fig. 6, Plate 1) is a forest tree, the leaves of which resemble those of the Elm. There is a large
and small Hornbeam, the small one is called Wych. The bark of the large tree is of a light
grey hue, and is sometimes white in places, spotted with various colours. It appears that
some peculiar insects take up their abode in this tree, as the bark is punctured in many places,
80 as to lead us to surmise that they have dwelt there. The wood is white, the longitudinal
fibres are interwoven with transverse streaks. The bark is rather thin, and the annual layers
are very close. When cut with a sharp tool the wood takes a sort of polish. Some care is
required in selecting the wood; that which grows in a damp soil is greasy and without
consistence, and it is whiter than others, but this is looked upon as a bad sign as to its quality.
Hornbeam turns well, its pores, without being close, are very fine; but the wood is liable to
split unless it is perfectly dry. When still fresh it is well adapted for screws of medium size,
the threads of which can be cut exceedingly sharp. Mallets, skittles, and other such articles,
are generally made with this wood, and it answers the purpose extremely well, when selected
from the knotty parts. Cabinet-makers use it for the black squares in draught and chess-
boards, the white squares being filled in with Holly. It is rarely or ever used for joinery or
wheelwrights’ work.

* Tredgold says, that only one species is common in Europe; in England, the Buckinghamshire and Sussex Beech
are esteemed the best. The colour is influenced by the soil, and is described as white, brown, and black,
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The lathe-cord should be sufficiently twisted, without being too hard. It is sold everywhere,
under the name of whipcord ; it is a cord with three strands, or in three. As to its thickness, it
should neither be too small nor too large. If the latter, it is harsh and stubborn, and as it makes
two turns upon the work, if it is of a middling or small diameter it wears itself and soon ravels
out; and again, if too fine a cord it will last no time. Some people use a little cable-cord, which
isa kind of cord with seven or nine threads, very tightly twisted and hard, but it ought to be
rejected on account of this hardness, because if put upon smooth or finished work it is apt to
leave the marks of its threads imprinted on it.

Catgut is the best to use; but it is very dear, and as when turning hetween two centres
we are often obliged to rough-down work only roughly cut with the hatchet, and consequently,
having sharp edges, the catgut soon wears out, thus entailing considerable expense. It should be
reserved for the overhead-motion, ana where an endless cord is used.

Nothing wears out sooner than a lathe-cord ; to prevent this it is a good plan, when it
begins to wear, to pass a slightly damp sponge over it, being careful not to do so when the cord is
being used, as it would leave a mark on the work. _

Fig. 1, Plate XV. represents a piece of roughly-shaped wood, placed between the two centre
points ; the workman is supposed to be facing the reader in such a way that his work can be
seen ; g is the rest on which the tool bears. The workman resting on his left leg, places the
right foot on the treadle, and in order to give as many turns to' the work as possible, without
much raising the foot, it should be placed nearer to k than to ¢, more especially if the work is not
very large, and does not offer much resistance to the roughing-down. Nothing is easier than to
use the gouge ; there are, however, some difficulties to be overcome in cutting the wood properly.
We have not thought it possible to explain the position of the tools by an illustration of a workman
holding them in both hands, and turning, but have given side-views of the tools and of the work.

Fig. 8, Plate XV. represents the position which ought to be given to the gouge, and, as a rule,
to all other edged tools, in order to cut the wood properly. Many people hold the tool perpen-
dicularly to the axis of the wood, without reflecting that they omly scrape or tear it. On the
contrary, the sharp edge should make nearly a tangent with the circumference, the superabundant
wood coming uponthe tool as ifto be carried off. We say nearly atangent, because the tangent being
a straight line perpendicular to the end of the diameter only touches the circumference, there-
fore the tool which follows thisline will not cut the wood. To explain more clearly, we should say
that the tool ought to form the smallest chord possible; because if held in a line approaching the
diameter, it would be as if we forced the sharp end to enter the work a little, and that
by the power of the treadle we took off what resisted the tool. It will be readily S understood
that this would produce nothing but a series of scrapes, and by looking at a piece of wood
roughed down with a gouge, we can see if the tool has cut or scraped. A is the wood being
turned, a b is the gouge held on the rest ¢. The handle b is usually held in the right hand, the
left hand clutching the top of it, the four fingers being above, and thumb underneath, exactly in
front of, and against the rest ¢, in such a way that the left hand leaning against the rest serves to
stop the tool and prevents it taking off more wood than is required. We say this is the usual way
of holding the tool, nevertheless, it is a good plan to accustom oneself to changing the hand, as in
many instances it is much more easy.

The left hand must not, however, hold the tool so tightly, or lean against the rest so firmly
(hat the sharp edge catches the wood both going and coming ; on the contrary, it must be held

with the left hand lightly, in order that it may yield to an almost insensible motion, which carries it
K
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towards the wood when the treadle descends, and away from it when it rises, We shall
understand how little the tool need be withdrawn towards oneself, if we reflect that all
the surplus wood having been taken off at the last revolution of the work, if the tool is only
moved a hair’s breadth it will touch the wood no longer.

Fig. 4 Plate XV. represents the way the tool is held. A is the left hand, which, as one sees,
clutches the tool, the fingers above, and thumb underneath. Bis the right hand, which holds
the handle c; the left hand does nothing but sustain the direction of the tool, the right hand
sustaining the effort against the chip or shaving being taken off. One must not suppose by the
way in which the left hand grasps the tool, that it must be held forcibly, but a little experience
will teach this far better than anything we can say.

The shape of the gouge sufficiently indicates that each stroke of it makes a circular groove
upon the wood ; these are made the whole length of the cylinder, at equal distances from each
other, and as nearly as possible of an equal depth, so that the bottom of each groove is of an equal
diameter, and to make sure of this, we take the callipers ¢ (fig. 1, Plate XV.), or the one shaped like
an 8, lettered / of the same figure, and measure the distances from one to the other; but we must
be careful to open the callipers rather wider than the intended diameter of the cylinder, and to
keep them at this size.  When the cylinder is thus roughed down lengthways with the gouge, we
take off, with small strokes, all the ribs which separate each groove, endeavouring to make it
smooth, leaving only very little ridges, which cannot be helped, on account of the shape of the
tool, and then we use the chisel, which of all tools is the most difficult to handle.

Many turners use chisels ground square, such as fig. 5, Plate XV. but as in turning with these
we cannot take the wood in front, that is to say, parallel to its length, and are obliged to slant the
chisel to the axis of the work (fig. 6, Plate XV.) which obliges us to hold the body to left or right,
out of its perpendicular, according as one inclines to one side or the other. Many prefer, and this
is the best method, to use chisels ground obliquely, such as fig. 7, Plate XV. then it is sufficient
to hold the tool perpendicularly to the wood, so that the bevel is oblique, as shewn by fig. 8,
Plate XV.

There are many reasons for thus taking the wood obliquely to its fibres, instead of in front,
or parallel to them. The first is, that wood thus cut offers less resistance, and that the pores cut
in this way are hidden in the wood itself. Secondly, it is because we ought never to cut wood
except with the middle of the sharp edge, and that as we suppose the wood to be already roughly
round, the part of the chisel which does not cut leans upon a perfect circle, not allowing the tool
to cut otherwise than in the direction given it by the part upon which it rests.

This tool must also be poised nearly in the direction of a tangent to the cylinder. If we
wish to take off a little more, it is placed in the direction or position of a chord to the circle, and
to judge if the tool is properly placed, and cuts the wood well, we look if the shavings it makes
are large, curled, and of an equal thickness.

Care must be taken in carrying out our instructions, with respect to the inclination of the
tool upon the wood, not to fall into extremes. Beginners are apt to deceive themselves, they notice
that the more they slant the tool the more cleanly it cuts, the sbavings being also more curled,
but as then the too great obliquity of the tool makes it approach the perpendicular to the axis of
the cylinder there can be bardly more than a trifle of the width of the bevel cutting the wood,
therefore, instead of planing or smoothing the cylinder, as we should do, the surface will present
nothing but a succession of furrows, composed of parts of circles of very large diameter, and it
will be impossible to entirely efface the almost insensible ribs or ridges left after it. It is, therefore,
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necessary in smoothing a cylinder that the chisel should slide evenly the length of the work, and
this movement ought to be as equal as possible, without stopping or jolting it. Unless this is done,
every renewal or stroke of the tool will be visible on the cylinder,and for this reason we recommend
much practice in order to acquire an experienced hand.

We have said that the qualities of the shavings ought tobe largeness and cleanness (or polish).
Now for obtaining this the obliquity of the tool must be as slight as possible, and yet sufficient
to cut cleanly, that is, it. ought to form an angle of about 20 degrees with the axis of the
cylinder.

Nothing is to be feared in this operation from the lower angle of the tool, but it is not the
same with the upper one, which, as already described, should always be raised above the wood,
and never scrape it. When we hold the chisel too much in front of the work, in order to turn
more smoothly and equally, the upper angle often enters and tears the wood, and as this generally
happens when we least expect it, the entire circumference of the cylinder is scraped, the surface at
this part being irremediably spoilt (this accident is termed a ¢ master stroke ).

In using the chisel it is above all things very difficult to turn true, indeed, it is almost a
physical impossibility. To convince ourselves of this, we need only turn a part to the left, then to
the right, and see if the surfaces meet perfectly, for this reason, when we are anxious to turn a
piece to match another, we scrape it in a way which will be described in the proper place.

We have seen some people, especially Germans, hold the chisel in a manner odd enough, but
very good for cutting the wood properly. They pass the left hand behind the cord, hold the
cylinder with the four fingers, putting the thumb on the bevel,and by this means they keep the tool
more steady upon the part already turned and circular, the variation of the hand being less felt
on the work. We have seen this plan employed very successfully by a wind-instrument maker,
who turned very well, and very cleanly, bodies of flutes in boxwood, and bassoons in maple.
This double experience on hard and very soft wood proves that this plan can be applied to many
cases, but principally when the work is weak and thin with respect to its length, because then
the effect of the tool combined with that of the treadle tends to make it bend, and consequently
it is not turned truly round, because the wood is scraped by jolts, instead of being cut evenly.

When the cylinder is turned passably, the hand should be passed over it from one end to the
other, to see if there are any undulations which escape detection with the eye. The perfection of
the work is judged of in this manner.

Whatever skill may be acquired, a cylinder is never perfectly round, several reasons preventing
it, the unequal density of the wood, and the unskilfulness of the turner. To assure ourselves of
this fault, we should take a sharp point-tool, holding it to the surface of the turning cylinder in
such a way that it just barely touches it ; we shall then see that the point of the tool will mark
all the projecting parts, not touching the others, an incontestable proof of what we have said,
When assured of this imperfection, we must take heart and begin again.

Unless the hand is very experienced and steady, it will be quite impossible to correct with a
chisel the imperfections we discover. The surest way is to take the gauge again, and only to cut
what wood exceeds the perfect roundness, leaving the rest untouched. Then again use the chisel,
trying to work it better than at first ; if this is repeated a few times, perfection will at last
attained. . :

We see that in doing this we continually diminish the diameter of the wood, and if a fixed
diameter was given for the cylinder, it will have been already passed. For this reason we should
never undertake valuable work unless sure of our skill,

K2
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Besides the difficulty of turning perfectly round, and of well smoothing the work, there is
that of preserving the same diameter from end to end ; and though we can use the callipers to
work when it requires a mathematical correctness, as in the bearings of a machine, which ought
to be perfectly cylindrical, still we may be mistaken, according to how the callipers have more or
less tightly clasped the part where they were applied. There is also an error on this account, into
which we fall without perceiving it, from not being aware of the cause.

Supposing we wish to turn a perfect cylinder, we “ gauge ” it (this is the term for measuring
its width with the callipers), carefully in a part of its length, for example, at one of the ends.
A little further on we see if it has the same size, in this part we find it imperceptibly larger, the
callipers pass, but a little tighter, we are, however, contented. We try a little further on still,
the same thing occurs, we are again satisfied ; and thus, after having measured in little distances
all along, the callipers always passing, though each time a little tighter, we fancy the work is
perfectly cylindrical ; it, however, is far from it, because if we put the callipers again to the end
from which we originally started, we are surprised to find a considerable difference.

The cause of this is easily seen. Each time we measure the callipers open imperceptibly,
and all these openings, accumulating together, give finally a very sensible difference. We must,
therefore, see each time if they fit with the same ease, and in order to judge better, we should not
force them to pass, but suspend them over the work, holding them lightly, and abandoning them
to their own weight ; if they pass with the same ease, we can feel assured of the proof. Still, it
‘would be as well to go back to the part where we commenced.

All these details will seem more than minute to most of our readers, who, impatient to turn,
imagine that it is quite sufficient to cut wood passably ; only those who are themselves experienced
and skilled will appreciate the necessity and importance of our instructions. But as our only aim
is to teach the perfection of the Art, and to instruct those who are inexperienced, we are obliged
to follow the plan we have already traced. How many persons there are, who, having neglected
the preliminary stages, turn a number of complicated pieces, full of faults, and know the cause,
but have not the courage or patience to retrace their steps!

The rest of the work required to finish the cylinder cannot be done until one has become, to a
certain extent, master of the chisel ; it is to cut the two ends at right angles. To do this we use
the upper angle of the chisel, or one of the two in a square chisel; but in this operation we
encounter a double stumbling-block, either to hollow the end if the chisel held edgewise on the
rest inclines too much outside ; or, to make it bulged, if too much slanted towards the cylinder.

But this is not the only inconvenience we have to fear; we risk, besides, that the chisel in
taking the circumference of the circle not meeting with sufficient resistance, will trace on the
cylinder a deep line in the shape of a screw, which may happen, even to the most skilful,
when it is least expected. The reason is this, a lathe-chisel has two bevels, the ends of which are
supposed to be in a line with the breadth of the tool. Thus, though the bevel which leans against
the end of the cylinder is in the plane of the circle described, it is not less true that the cutting-
edge of the chisel is directed obliquely to the cylinder ; and thus, though the edge of the circle
only slightly catches at the cutting-edge, the resistance pushes the tool towards the holder of it,
and the force continuing, in spite of all precaution, makes one continue to cut the wood, which on
account of the direction of this angle can only be done obliquely, and, on account of this obliquity,
a line shaped like a screw is traced on the cylinder, already far advanced, before one has time to
stop the tool.

To prevent this we must first make a chamfer on the angle of the cylinder with a chisel ;
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and with a middling-sized gouge take off any obliquity caused by the saw-cut. We must be
careful in this, as in the preceding operation, to raise the hand which holds the handle of the tool,
so that it may always be in a radius with the centre of the work.

This difficulty deters many workmen, who, unable to use a chisel, take a point-tool, but this,
instead of cutting, only scrapes the wood, whereas the chisel, well directed, cuts sharply and
cleanly, and in concealing its pores almost polishes it.

PART II

ON TURNING HANDLES.

S it is very useful to beginners who wish to learn the Art of Turning thoroughly to have con-

siderable practice in cutting wood properly, we think that after having had some experience

in turning cylinders, it would be well to amuse themselves my making their own tool handles,

though they may not have occasion to use them until they become more expert. But as some

risk is run of the wood being spoilt, only a common kind should be experimented on at first,

recollecting that soft woods are the most difficult of all to turn. This is the way to make handles
all of the same size.

One should have made, or, if sufficiently supplied with tools, make with sheet-iron a “ templet”
of the shape represented by fig. 9, Plate XV. the two pointed ends of which determine the length
of the handle. A hole should be bored in it, by which to hang it on the wall when not in
use. This equality in the length is not necessary, but simply agreeable to the sight when all the
tools are ranged in the rack. The usual length is about 34 inches, including the ferrule. A billet
of wood should be cut into several pieces of about 44 inches long, or thereabouts. They are split
with the riving-knife, in such a way that they possess the required thickness and size of the large
part of the handle; they are all roughly cut with the hatchet, and then put between the lathe centres
(because up to now we are supposing there is no mandrel-head,or that it is notmadeuseof) ; and if
one has alreadyacquired sufficient experience, so as notto need to trace a circle at each end, it is put
between the centres, as nearly in the middle as possible, as well as the eye can judge. At first the
centre screw is only tightened slightly, and the wood is made to turn by putting down the treadle
It is very easy to see if the points are in the centre properly, but if this can not be judged by the
eye, a piece of red chalk should be held to the work, to see if it marks equally on all parts of the
circumference ; if the wood is more to one side than the other, to the part which is too much
forward we give a slight tap with the mallet, or hammer, or the side of a chisel, and by this means
the centre recedes. We try again, continuing until it is right. We should begin by making
with the gouge a kind of pulley f at one of the ends, keeping two turned-up edges for holding the
cord, For this we should always choose the worst end of the wood. Then we place this pulley
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and the cord near to the left centre, for greater ease. The handle is then roughed down lengthways
with the gouge. The end which ought to receive the ferrule is cut at a right angle, and from this
point we trace with the templet, the ends of which should be very sharp, a circle on the handle,
near the pulley, and by this means we get an equal and permanent length. Care should be
taken that the cylinder is of a proper and equal size for all the handles, especially at the part
where we have reserved the pulley.

A certain number of brass ferrules should be obtained ; we choose one, and chamfer with a
half-round file the inner angle of one of the ends of this ferrule, and taking with a pair of
callipers (fig. 15, Plate I1.) a very true diameter of its interior, we have by the other end of them
the size which the tenon must be to make it fit. With the angle of the chisel we trace
on the cylinder the depth of the ferrule, then with a middling-sized gouge we take away nearly
as much wood as will reduce it to the required size. We cut at a right angle, and even slightly
under-cut the part against which the ferrule ought to rest; and lastly, with the chisel, make the
tenon the proper size, that is, a little larger than the callipers indicated, so that it must be
forced in. Without this precaution the ferrules are apt to come off ; the heat of summer drying
the wood they get loose, and easily fall off the handles. For this reason we should only
use thoroughly dry and well seasoned wood.

For turning this tenon with the chisel great experience in using the tool is necessary, as if
the hand varies a little, or the turning is not perfectly circular, the ferrule fits badly, as can be seen
at once. Beginners should finish this tenon with a single-bevel chisel (fig. 3, Plate XIL), that
is to say, with those used for turning hard wood, or shell ; it ought to be well set, and held to the
tenon very nearly in its diameter, a trifle above, to take as little wood as possible. If, however,
we are turning soft wood we must never use this chisel, as these woods must be cut, not scraped.
We then stand the ferrule on end, the indented part being upwards, on a hand-anvil, beak-iron,
or other very hard, even body, The handle is then held to it, and made to enter by striking it
at the opposite end, and this is continued until the ferrule is fitted evenly and properly upon the
part prepared for it. It is then returned to the lathe, and if the operation has been properly
performed, the ferrule will turn true, or nearly so; if this ferrule has been polished or
ornamented, and not spoilt in fixing, it can be left as it is; but we should see if the part which
rested on the anvil, or beak-iron, is bruised, and if so, we should give it, on the lathe, a slight
touch up with the point-tool, to do up the end ; then another touch with the same tool to take off
the sharpness of the angle.

As in this operation we should be careful to preserve the centres, when hammering from above,
we return the handle to the lathe, and if the force to which it has been subjected has a little
deranged the roundness, this is perceived by holding a small gouge to it ; the part which projects
should then be tapped with a mallet, and the handle finally finished in the lathe.

We cannot fix a size for workshop tool-handles, it is entirely a matter of taste ; some people
like them uniform, others desire them all of different shapes. Fig. 10, Plate XV. seems to us the
best. The flange, or enlargement, makes it easier to hold, and the fingers easily grasp the small
part.

Let us suppose, then, that we adopt this shape, and that our piece of wood, with its ferrule,
is a cylinder of the proper size, nothing remains but to give it the adopted form. We take off
with a gouge all the superfluious wood, gauging it from time to time with callipers, at
proper distances from the ferrule, so that the space and enlargement, are equal, and little by little,
we shape it up with the gouge, as required.
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At this part we again verify with the templet the length the handle should have, by resting
one of its ends against the ferrule, and the other near the pulley, trying to give it the required
shape.

If we like, we can make a little beading above the enlargement, close to the ferrule; this sets
off the handle, and can be done, when finishing it, with the chisel.

‘When the handle is roughly shaped with the gouge, it is finished off with the chisel. It is in
the small part, and at the enlargement near the ferrule that we should know how to work right
and left with a chisel. Every time that we round a part, we should use that which is nearest the
lower angle of the chisel, and the work must not make an entire revolution at each stroke of the
tool, but be turned during this revolution, in such a way that at each movement of the treadle
the chisel turns upon the round part. If we worked otherwise we should see upon the spherical
surface as many ribs or ridges as there had been strokes of the chisel.

Therefore we should cut, first the wood from a to b (fig. 10, Plate XV.), then from ¢ to b for the
same reason, and unless thoroughly experienced, the two cuts of wood at the bottom of the hollow
(b) never agree; nothing is more difficult. The chisel is reversed for rounding from ¢ to d, and
with the lower angle we make the foundation of the space for the little beading, and this space is
nothing but a very acute angle forming two circles which meet each other.

The beading being of a very small diameter, ought also to be cut with the lower angle of the
chisel, that is, very little of the bevel should cut the wood, and the chisel should always be turned
when the treadle goes down. We cannot repeat too often, that nothing is more difficult than
rounding properly, particularly very small parts. If a turner can make a cylinder properly, and
round a beading, cyma or ogee, he has proved everything in his favour, he cuts wood well ; but we
should see him work, as very often defects caused by unskilfulness are repaired by the application
of cuttle-fish, or otherwise.

When the chisel enters a hollow it is often too large, it should, therefore, be slanted a little,
and by this artifice we can make, with even a large one, a very curved line ; it is a proof that we
handle or manage the tool well; also for making the two cuts meet at the bottom of a hollow we
should hold the chisel in this same manner.

We must take care, however, not to cut the wood in ascending; thus we cut from ¢ to d, in
going towards the ferrule; then from ¢ to b; afterwards from a to b, and, lastly, from a to ¢; by
this means the fibres are cut cleanly ; and the pores hidden.

If the wood is cut clean, and the strokes of the tool meet properly, the work is perfectly
round; if the wood is evenbutslightlyhard, it ought to be nearly polished and fit for use; we should
take from the lathe-bed a handful of fine shavings made with the chisel, and, grasping the handle,
make it turn surrounded with these shavings, this helps to give the work a lustre.

We may suppose by the shape of the handle (fig. 10, Plate XV.), that it is finished, but
that the pulley remains; though as something yet remains to be done to this handle, we will
describe, presently, how to cut this pulley.

If this handle was of valuable wood, it should be cut at first nearly to the required length.
Instead of the pulley part which becomes wasted, we should reserve the part ¢, a, cylindrical, for
receiving the cord, while all the remainder of the handle, from a to ¢ is finished. Then, putting
the cord in the hollow, b, we finish the end e in a pear like shape, abutting the centre of the
point, the hole of which should be as shallow as possible, but there will always be a mark of
this hole, which is not right, and does not occur in the method previously described, otherwise,
the waste is so trifling that it is not worth consideration. When we come to overhead motion, we
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will explain a simple way of turning this handle, so that it has no mark from the centre. The
above is the mode in which handles are finished without overhead motion.

The hole which ought to receive the tang of the tool should be in the centre of the handle;
no way is surer than to bore it in the lathe, and this leads us to collar-plate turning.

The collar-plate is a piece of iron, brass, or wood, in which are made one or more tapering
holes for holding the end of the cylinder, or any other work, and by means of which we are able
to work at the end without being troubled with the back centre.

A (fig. 1, Plate XVL) is a “Collar-plate head;” B is the plate, which is generally round, made
of brass, with a circular-hole bored in the centre, in which enters an iron bolt with a head turned
perfectly round and true to fit the hole, in length a little less than the thickness of the plate. At
the end of this round part is a square, a little shorter than the thickness of the head. Lastly, the
rest is screwed and receives a screw-nut, which bearing against the head and pressed
against it, tightens the plate. The shape of the bolt can be seen (fig. 2, Plate XVL), its nut by
iteelf (fig. 3, Plate XVI.), and key for fastening it (fig. 4, Plate XVL).

We see that this wheel turns on its centre, on the collar (a) of the bolt (fig. 2, Plate XVL.), and
as on the same circular line there are a dozen conical holes of varying diameters, and we hold
opposite to the centre-point that one which fits best the piece already rounded at the end.

Excellent collar-plates are also made of iron ; the expense is much greater but the work turned
by them has a much more gentle movement, and besides as to either oil must be put, if ivory is
being turned, or wood of a light colour this oil forms on the brass a dark mud which leaves a
brown mark on the work which nothing can efface.

There is a very economical manner of making these plates. They can be constructed of wood
by placing in the lathe small parallel planks, fror 6 to 7 inches in length, and 4 inches in width.
A small notch (fig. 6), is made in the bottom, by which it is fastened, and placed at the required
height.

This is how these plates are pierced on a lathe without a fly-wheel. The operation is much
more difficult in this case, but as we have undertaken to detail every separate process, this one had
better be explained.

A mandrel (fig. 5), upon which a groove is made, is turned between the two centres. A
long conical shape is given to it, and with a bow-drill a cylindrical hole is pierced in that part
of the plate intended for the conmical-hole. This hole should be slightly smaller than the one
intended to be inserted in the plate ; the conical-mandrel must fit it tightly, so that the plate
may fit firmly on it. The mandrel must then be placed between the centres to see if the
plate turns in the sawe plane ; that is to say, to observe if it does not incline first to one side and
then to the other, as generally happens. It must be adjusted with a mallet till it turns truly; then
with a half point-tool with a square edge (fig. '7), the hole in the plate must be inclined and made
conical. When the wood is quite bored out the plate will come off of its own accord, but it will
be necessary to measure with the callipers if the cone is large enough for the part intended to
receive it. .

The best wood for these kind of plates is one that is bard and of a close grain, such as tke
Sorb-tree, or the Hawthorn.

Before the plate is used it should be rubbed with soap ; for it is well to mention that woods
likely to rub one against the other should always be lubricated with soap and not with oil. The
latter gets into the pores, swells the wood, stiffens the tenons, and makes friction very laborious.
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Whatever may be the kind of plate used (the last is cortainly the least advantageous), the
collar-plate, attached to one suited to the size of the cylinder about to be placed on the lathe, must
be held close, and when the hole is concentrically opposite the centre, the screw must be tightened
till the plate is firm and cannot give. The handle must now be placed on the left centre, then,
holding it by the ferrule in the plate, the turner must work the treadle, and see if there is too
much or too little friction. The collar-plate, which is not yet very tightly fastened cn the lathe-
bench, must be adjusted till the lathe turns with sufficient ease.

The wedge must be introduced into the groove at the top of the collar, and as this wedge is
larger at one end than the other, it must be pushed forward until its lower end nearly reaches
the centre of the cylinder in the lathe. A sharp point-tool must then be applied to the centre,
and the hole made large enough for the spoon-bit it is intended to use. The hole is then deepened
with the spoon-bit, the latter being occasionally withdrawn and cleansed of the borings by
dipping it into grease or passing it through a candle. When the hole is deep enough, cease
boring. A large spoon-bit must now be firmly held opposite the lole, the left thumb being
placed on it, in order to steady it, and to keep the hole exactly in the middle. The spoon-bit
must then be gradually forced in, the borings being frequently emptied, till it has reached the
bottom.

The turner should keep a large stock of spoon-bits of various sizes, so that the hole may
gradually be made to accurately fit the tool to which it is intended to put a handle. The tangs
of all tools, however, taper downwards, and if the hole were of the same diameter throughout its
whole length, the tang, though fitting tightly at the top of the hole, would be loose at the
bottom, and would wobble in the operator’s hand. Each successively larger spoon-bit, therefore,
must be less deeply inserted, in order to give the hole the necessary conical shape ; if this is done
the whole length of the tang will fit tightly, and the tool be firmly fixed in its hardle. The best
way of ensuring this is to finish the hole with a taper spoon-bit (fig. 15, Plate X1L.).

It will be found difficult at first to make the hole perfectly straight. The best directions
we can give to ensure this is to warn the turner to hold his right hand at such a height as will
.make the spoon-bit a continuation of the axis of the wood on the lathe. With a little care,
however, the second spoon-bit, particularly if its edge is sharp and cuts well, ought to remove
any irregularity of direction. ~We have elsewhere spoken of the best way to give spoon-bits the
keen edge they require.

When the hole in the handle is made it is easy to discover if it is exactly in the middle by
replacing the handle between the centres. If it turns as truly as when it was finished, it is a proof
that the hole is in the right place. Too great exactness is not, however, necessary. If the
tool is almost in the centre of the handle it is sufficient. Our somewhat precise instructions are
in the interests of perfect art, and to impart an exact knowledge to beginners.

Nothing now remains but to finish the opposite end of the handle. Having replaced it back
again between the centres, with the chisel almost cut through the division between the pulley and
the end of the handle, and give the pear-shaped extremity of the latter a symmetrical shape,
taking care to remove all traces of unevenness. When the turner is about to completely separate the
pulley from the handle, the treadle must be worked very slowly, for the material is there so weak
that it cannot withstand any great strain. The wood might break, and the handle would be jerked
into the turner’s face, or through the windows of the workshop, the result being that its extremity
would be disfigured by the traces of the fracture ; to efface which it would be necessary to alter

the shape of the handle.
L
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‘When, therefore, the grooved part being still connected with the handle, the turner has given
the latter all the finish he desires, it must be finally polished with a handful of shavings, as_we
have before explained, and taken off the lathe. He must then place it in a vice, and cut off the
pulley with a saw, a little further from the handle than at the division marked by the chisel.
The end can then be finished, first with a rasp, and afterwards with a smooth file.

We have given these details of the different operations proper to handle-turning, less for the
sake of the handle itself, than with the purpose of minutely explaining the manner of turning any
other kind of work. These details, therefore, we shall not consider it necessary to repeat.

PART IIL

THE MANUFACTURE OF BRASS AND IRON FERRULES.

EFORE finishing this chapter, the turner will, perhaps, be anxious to learn how brass and

iron ferrules are made. The process is as follows :—

Take a pair of shears (fig. 19, Plate XVL.), and cut a parallelogram of brass, long enough for
five or six ferrules, and as broad as three times the diameter of the tenon intended to be inserted
in them. The brass ought to be about a 4-inch in thickness. It should be tolerably well flattened
upon a polished block, without being too much hammered, which is unnecessary. Rough down the
longest edges, and with a smooth file take away the roughness left by the first file. Then place a
straight rule against these edges, and if they seem even and uniform, give a few strokes with the
smooth file at right angles to them. The reason for this will be seen presently. Now, upon a round
mandrel (fig 18, Plate X VL), if the turner has one—if not, upon a cylinder of hard wood—roll up
the parallelogram till its long edges nearly and equally meet. The natural elasticity of the
material will at first hinder them from exactly touching. To induce them to do so, fasten at short
intervals round the cylinder some ligatures of binding wire; tie these with a pair of hand
pincers, the twist being made on the side of the cylinder opposite to its open joint. The edges
will then exactly meet. Some borax, prepared as we are about to indicate, must be dissolved
in some clean and very pure water, and in this water must be put some solder, the ingredients
for which we give elsewhere.

After the edges of the parallelogram have been once filed, the operator must be careful not to
touch them with his hands. Perspiration, or the dirt which necessarily accumulates on the
fingers, would be enough to prevent the solder from taking proper effect. The solder requires
equal attention ; and it is placed in borax water to prevent it from getting greasy.
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The borax should be thus-prepared :—As it easily boils at a high temperature, and as, in
boiling, it throws off particles of the solder, it is well to place a small quantity of it on a thin
plate of sheet iron or brass, and to lay the plate horizontally on some live coals. The borax will
instantaneously rise, and then as quickly subside. The plate may now be taken off the fire ;
when it has become cold, the white powder left upon it should be scraped with a knife, and
placed in a small brass box, fig. 16, Plate XVI. Small portions of the solder must be
placed almost contiguously along the fissure in the brass tubing, the inner surface of the
latter having been first carefully wetted with borax water. Now cover the whole length of the
fissure with the calcined borax, so that the solder is quite concealed. Then, with a pair of long
gilder’s tongs, fig. 17, Plate XVI,, hold the tube over some red hot coals in a stove. The water
applied to the joint, in evaporating, is likely to cause a disturbance which might disarrange the
solder, particularly as this has been applied to a round body ; it is well, therefore, not to leave
the tube on the coals till the evaporation has ceased. When that is over, pile the coals around
the tube ; the borax will shortly begin to swell a little, and then subsiding, will cover the whole
of the solder with a layer of vitreous matter. This is the time to blow from a little distance
with a bellows of moderate size, fanning the air at the same time with a hand screen, so as to
cause the fire to give out a uniform heat. Now comes a very difficult moment. The solder
melts rather sooner than the brass, but, as the difference of period is very trifling, if the operator’s
attention is for a moment drawn off, or if he plies the bellows too hard, it is by no means unusual
for the whole tube to melt and so become worthless. The likelihood of this mischance is increased
if a sufficient space is not left between the coals, so that the solder, which must be carefully
watched, can be distinctly seen.

Before the solder runs, the borax becomes completely vitrified, and a slight grey vapour is
given off; as soon as it does this, the solder melts, assumes a very brilliant hue, and spreads.  If
it is seen to be melting uniformly in every direction, the coals should be moved so as to decrease
the heat, the tube should be seized with the gilder’s pincers, taken gently off the fire, and placed
on the floor to become cool.

As we have already said, it is necessary to use the pincers with considerable cavtion, and for
this reason. Brass is merely copper fused and mixed with zinc; the addition of the latter
makes the metal lose its homogeneousness. Now as one of the component parts of the mixture
grows cold sooner than the other, if the tube is too roughly squeezed, or shaken, or struck, before
both metals have acquired a certain degree of coldness, one will give, though the other will have
acquired solidity ; hence a solution of continuity between the two.

If the solder does not melt equally, it is a proof that the heat of the fire is not everywhere
uniform. In that case, the tube must be seized with the pincers and carefully held where the fire
is hottest, thus forcing the solder to melt, bit by bit, from one end to the other. But thisisa
difficult operation, and is seldom succeeded with at the first attempt. Habit is the best instructor.

We advise those, who, not being often in the habit of soldering, have not much experience, to
manufacture their ferrules, one after the other, by the process we have just explained ; if a forge is
at hand, they can be soldered at a charcoal fire. This is the quickest way, but it requires great
care on account of charcoal’s extreme heat. The ferrules should be held over it with the pincers;
the solder will then soon melt. If the tubing is very small, the soldering can be done at a piece of
charcoal with a blowpipe and a lamp (fig. 33, Plate X.).

When, hy one means or another, the soldering has been got through with, the wire must be

L2
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taken off; this will often be found soldered to the ferrule, but it is easily removed with the pincers.
- The work sbould then be placed in an earthen jar full of diluted aquafortis, to remove the borax.

Diluted aquafortis is common water in which a few drops of nitric acid have been thrown.
Its strength should be tested by dipping the finger in it, and then touching the tongue, it should
only cause a slight biting sensation. The aquafortis has the effect of removing the borax and the
oxidation produced by the fire.

We have said that the borax becomes vitrified and facilitates the fusion of the solder. It
may interest some to learn the physical cause of the fusion of the solder by the borax. The latter
is by no means an active agent in the fusion, but, in becoming vitrified, it covers the solder with
a crust, which concentrates and increases the heat and accelerates the fusion. Moreover, it scours
the parts over which the solder will spread, and prevents the heat from oxidizing them.

The file touches which we recommended should be given at a right angle to the two long
edges helps the solder when fused to thoroughly cover the joint. If they were made inthe contrary
direction, it is clear that the task of the solder would not be so easy. It is a process which it is
well to resort to every time solder is used; we shall have occasion to épeak of it more than
once.

It is sometimes, perhaps, desirable to put iron ferrules on the handles. There are several
ways of obtaining these; first, by cutting off the ends of gun and pistol barrels. But, as the
diameter of these is rarely more than § to § of an inch, and as it would be expensive to have larger
ones cast, here is an easy method of making iron ferrules of all sizes.

Take some of the sheet-iron used for sawing stone, this is generally about a 1, inch in thickness
and is made of very soft metal. Cut off’ from it strips as broad as the intended length of theferrules;
then cut them of a length of about § of an inch wider than three times the diameter of the tenon ;
hammer them well on the anvil, then take hold of them with a chamfer-clamp (fig. 15), and place
the clamp in a vice, with a file make at one of the ends a bevelled edge, very straight and verysharp;
when this is done, turn them round and make a similar bevelled edge at the other end ; then roll
them up on the beak-iron till the two oblique edges touch one another, cover them with borax,
and take care that they exactly meet. In order that they may do so, fasten round them, as in the
case of the brass ferrules, some wire, and solder them, not with large lumps of solder, but with
a small piece of latten, which will easily melt when exposed to a good fire and a pair of bellows.

This is called hard-soldering, and is often used. 'When the object it is desired to hard-solder
is of a considerable size, it is well to use powdered glass instead of borax, which is always expensive.
Prepare the end of the ferrule which is to come next to the handle with a file, and then turnit. But
we are anticipating. We intend by and by to explain how to turn iron and brass, a process that
requires altogether different tools from those used in wood turning, and we will say no more here.
What has already escaped us will be enough for the present for those who know how to turn.

After turning a dozen or two handles, the beginner will have learned to cut wood tolerably
well, and will consequently be able to turn other objects.
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CHAPTER IIL
®n Hand-Tinders and Spinning- T heels.

PART I.

HOW TO MAKE A HAND-WINDER.

F the different objects that can be made at the lathe, we shall take special care to speak of
those that will both interest and afford experience to the turner. We are now about to
describe the way to manufacture a Hand-winder (fig. 1, Plate XVIL). As the manufacture of this
article includes the art of the carpenter as well as that of the turner, it will give the beginner an
opportunity of practising the handicrafts connected with that with which we are more especially
concerned.

We shall name no particular wood, the reader may select that for which he has a preference.

He should take a sound piece of wood, 7 or 8 inches square, and a good inch in thickmess.
This must be carefully planed on both sides till its thickness is uniform. A hole of from § to 7
of -an inch in diameter must now be made in it with spoon-bits of gradually increasing size, and
this must be bored out with a screw-tap cutting a thread about § of an inch in diameter. We
shall presently explain the screw-tap and the way to use it.

Now turn between the centres a cylinder about § of an inch in diameter, and from 6 to 7 inches
in length, but keep a much thicker part, of from § to 4} of an inch diameter, at the end of the
cylinder, such as is represented in fig. 10, Plate XVI. If the thread made by the screw-tap
is exactly perpendicular to the wood, it ought to fit closely against the thick part of the eylinder,
and when placed between the centres on the cylinder, it ought to turn truly.

The workman should now, with a gouge, make a circular moulding half the thickness of the
block of wood, which we shall henceforth call the Foot of the Winder, and the profile of which is
represented in fig. 11; or if he prefers it quite round, he must trace a circle on the wood, and cut
it out with a turning-saw.

A beginner will find a difficulty in turning this foot. As it is not possible to cut wood well
by holding the gouge against the circumference, it must be held on the surface, the edge nearly,
but not quite, parallel to the wood’s axis. The inequalities left by the saw must be removed
first, and then with a very sharp gouge the surface must be smoothed, and the proper shape

given to it.
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If foreign wood has been used, it can be left as above, but if ordinary wood, such as the
White Hawthorn or the Pear, has been employed, a circular groove, from {5 to § of an inch
deep, must be made on its lower surface, broader at the base than at the top, about an inch from
the edge, which must be filled with lead, in order to steady the foot.

Before running in the lead, it is advisable to take the gouge and make some notches in the
chancel of the groove, to prevent the leaden circle, which will be unable to escape on account of
the peculiar shape of the groove, from turning and moving in its prison. Or, better still, drive
a few nails, leaving their heads exposed, into the groove ; these will catch and hold the lead.

Place this circular piece of wood, the groove uppermost, upon a firm table ; melt some lead in
an iron spoon with a lip, and pour it into the groove; if this has been prepared with a little white
resin, the molten lead will run round and fill it. The lead, however, should not be too hot, or
it will warp and split the wood. To ascertain if it is of the right degree of heat, dip a piece of
white paper into it ; if the metal is of the proper heat, the paper will merely assume a slight
reddish tint.

Let the lead get cold, and then put the foot back again on the mandrel, in the position it was
turned in. For this purpose, corresponding lines should have been traced with a pencil on both
the foot and the mandrel. This and all similar tracings are called guide marks.

Nothing is so soft and so easy to turn as lead. First, roughly shape it with the gouge,

" cutting away but little of it. Lead is a greasy metal, and the part cut away has a tendency to

stick to the parent material. To obviate this, frequently rub the circle with soap and water, or
with a rag steeped in it; the cuttings, particularly when the point-tool or the chisel are used,
will come off cleanly and easily.

When the circle has been cut down, by holding the gouge very obliquely against it, take a
sharp chisel with a single edge and hold it at right angles, or even more obtusely, to prevent
vibration, against the lead. This vibration, or trembling, will arise, and gradually increase, unless
the hand make a great effort to conquer it. It generally occurs whenever a tool is held at right
angles to the object upon the lathe; when it once sets in it is impossible to prevent it from
increasing. The only thing to be done is to vary the position of the tool, so as to continually
shift the direction at first given to it.

This circle of lead can also be turned with a rather broad point-tool ; the latter should be
broad so that the edge may be long without being too sharp, and thick enough not to vibrate.

The foot is now finished, at least, if care has been taken to cleanly cut the flat part of the
wood with the different one-edged chisels and the point-tool, and if the moulding has been made
with the proper gouges. Some glass-paper must now be carefully passed over the edge and the
mouldings. It would even be well to reverse the cord upon the pulley, so as to polish the pores by
rubbing them the other way. '

Now cormes the question of the shaft to support the winder. The turner must first decide the
form he intends to give it. A skilful workman generally traces an outline as large as the shaft itself
is to be, and uses it as a guide while he turns. Without attempting to give the palm to our own
ideas on the subject, we may quote the following as one that has pleased many. It is represented
in fig. 12. It is a kind of baluster, the tenon of which is replaced by a screw, to enable it to enter
the block. This screw is next to the shoulder A ; then comes a square; then a half-round, or a
moulding; then another square; then a hollowed portion leading to a third square, whence swells the
thicker part, this suddenly merges into a long neck topped by a listel, upon which rests the cross-
pieces that form the arms of the winder. Then comes a slender stick, tapering a little to its upper
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end, where comes & screws about § of an inch in diameter, which is intended to receive the cap
(fig. 18.) The baluster terminates in a steel rod, tightly fitting into a hole made in the middle of
the upper end of the baluster, and on which the winder turns. This it does with great facility,
owing to a little brass collar being fixed on the rod.

Fig. 14 represents a couple of balusters in half profile; these can be altered according to
individual taste. Fig. 1, Plate XVIL represents the whole winder.

As it is more convenient to joint the arms so that they may fold up against the cup that holds
the ball of worsted and take up less room, we shall be particular in the following description to
point out both methods of constructian, without, however, giving a separate cut for each, so as
not to erowd the plate. Moreover, when the arms are out-stretehed, the joints, if properly made,
are soarcely visible.

We will begin with the winder, the arms of which are jointless.

Take a pisce of woed about an inch thick, and from 10 to 12 inches in length. Cut it into
shape with the hatchet, put it on the lathe, and turn it into a cylinder. This method of procedure,
besides giving experiemce to the amateur, best enables him to determine the length of the
mouldings. When, therefore, the cylinder is quite round, and the ends cut off at right angles,
mark off about a couple of inches from the right extremity with the corner of the chisel. Measure:
off on the drawing, which should be of the natural size, the height of each part of the moulding
with a steel spring compass (fig. 12, Plate I, Vol. II) Next to the two-inch length already
marked off on the cylinder, which is intended for the screw-tenon that will be inserted in the foot,
mark off the length of a square, of a moulding, and of a groove or a half-round, according to taste.
Then that of a second square, and of the thin neck which gives relief to the belly of the baluster.
Then that of another square, of the bellied part of the baluster, of a fourth square, of a beading,
of a fifth square, and finally that of the socket on which the winder turns, immediately beneath
the brass collar. Make a mark right round the cylinder at each of these measurements and then, °
starting from the tenon at the end, measure the whole length, to see if in these fractional distances
the total has not been exceeded ; a circumstance that often happens, as a slight excess in each
fraction amounts to a considerable aggregate difference. If a mistake is diseovered it must be
rectified.

This is a good way to proceed, but we advise amateurs to dispense with all these measurings,
and to trust to their eye alone to reproduce the model on the wood. To do so will give practice
both to the eye and the hand, and greatly diminish the expenditure of time.

When all this is done, if the cylinder is a little too long, cut it off exactly at the last mark.
Pui the new end back on the centre; the hole which this will make will be useful by-and-by.
This is a rather difficult operation, particularly for beginners; they make bad guesses as to which
side the eccentricity lies. It is best to find the exact middle with the compass, and to, but gently
at first, insert the ceéntre, so as to be able to shift it slightly one way or the other if necessary.
Or if the variation is too trifling for the eye to detect, the plan pointed out in the last chapter
can be had recourse to.

Let us suppose, now, that the cylinder has been cut down to the proper diameter, which
ought to be exactly that of the thickest part of the baluster. These are the next steps. Cut away
the wood of the part intended for the screw-tenon, till the exact thickness necessary for the
outside diameter of the screw is left. For instance, if it has been decided that the screw should
be from 4 to § of an inch in diameter, and a thread has been bored in the foot by a screw-tap
of that calibre, roughly cut the tenon with the gouge and finish it with the chisel, making it
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a little smaller, so that it may easily enter. This smaller part should not be more than from § to }
of an inch long, and should be cone-shaped. The shoulder must now be cut out with the angle of
the chisel, and, in order to make the foot stand evenly, the protruding end of the tenon must be
gently removed, and its diameter from one end to the other made uniform.

Now take the cylinder off the lathe. Place it upright in a wooden or iron vice, between two
pieces of leather, to prevent it from being marked. Rub the tenon with a little dry soap, then,
inserting it into the thread, screw it gently in. If it bites properly, go on screwing gently till the
top of the thread fits close against the shoulder. We will not say anything here of wooden
threads, for these we must refer the reader to fig. 8, Plate VI. Vol. II.

The little plate placed on the thread, and equal in size to the cylinder intended for the screw,
prevents the V which cuts the wood from quite touching the shoulder. The screw, therefore, does
not exactly go quite home. When the top of the thread has almost reached the shoulder, unscrew
it, take out the screws which fasten the plate, and, removing the cylinder from the vice, carefully
put the screw back into the thread, so that it may pass without being hindered by the V, and turn
it till the top of the thread presses the shoulder. In spite of this precaution, however, it will be
found that it never goes quite home. There are two ways of remedying this. One, to put the
cylinder on the lathe, and with a narrow gouge to cut away the wood close to the shoulder ; the
last turn of the screw not being very necessary, particularly if the thread is of a tolerable size.
The second, which is the best, is to give the end of the thread a conical shape.

When the screw is finished, put the cylinder back on the lathe, and with a pair of callipers
(fig- 18, Plate I. Vol. IL), take the diameter of the square next to the foot. For fear, however,
of losing the marks made on the cylinder, deepen them with the angle of the chisel, taking
care to cut only as the treadle descends, and never when it rises. To do the latter would have
the same effect as to use a point-tool reversed, and would spoil the wood.

Make this square the right size, cutting the wood as cleanly as possible with that part of the
chisel next to its lower angle. Then shape the moulding that comes next with a gouge, and
finish it with a chisel of the proper size. Now hold the upper angle of the chisel against the
wood perpendicularly, and cut the part that ought to be square; then, in order to enable the chisel
to cut cleanly in a very limited space, deeply cut away the narrow neck that follows the square
with a rather large gonge; this will give more room. Then finish the square with the chisel.
Shape the beginning of the narrow neck with the angle of the chisel, so that the square may stand
out well in relief, and then finish the neck.

This narrow neck demands considerable care if it is to have a pleasing appearance. Its
outline ought not to be an arc of a circle, but a curve drawn from different centres, such as is
represented in fig. 2.

It is scarcely worth while to stop to describe the way to shape the rest of the baluster; a
little taste and a little experience will soon show. It will be seen that before turning the stem
that supports the winder, a round must be made on it between two squares, or any other
moulding, as long as it finishes off the top of the bellying part of the baluster. The screw end of
the stem ought not to be more than § of aninch in diameter; it must, however, allow the crossbars to
revolve very easily. The length of this part ought to be a little greater than the thickness of the
arms. The part on which the crossbars actually revolve ought to be a little the thickest. The
projecting part must be cut into a screw and rounded at the top. This is then capped with a nut,
fig. 13, Plate XVIL, which will rest upon the crossbars, and enable the inside to be lifted by the
arms without separating it from its stand. This nut should be made out of a piece of wood
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from 15 to 18 lines in thickness. It must be made into a female screw, and placed upon the
worm made in the upper end of the baluster. The whole is replaced in the lathe, and the nut is
given the shape shewn in fig. 13, with a square at its base of about § of an inch in thickness. Six
or eight facets should then be given to this square to enable the fingers to easily clasp it and screw
it on. Finally, the rounded head of the baluster should be fixed in a plate, and the hole made by
the centre should be deepened, with a very small spoon-bit, till it is about half of an inch in depth A
small steel rod, filed to a point, softened and stained blue, in the manner we have previously
described, must be placed in the hole. This will work in a small brass collar we shall presently
describe. We have omitted to remark, that while the baluster is being turned the cord should
rest upon the narrow neck, and that while the neck is being turned it should be placed on the
thick part of the baluster. Here will be seen the advantage of our advice to use soft whipcord ,
in the present case, indeed, it would be wise to keep the wood from being marked, by wrapping
it in a piece of skin or soft leather.

The foot is now completed. The edge, however, may be fluted, as in Plate XVII. fig. 1, or in
Plate XVI. fig. 14. Marks must be made, exactly opposite to each other, on the upper and lower
rims, and the flutings carefully cut between them. They should then be hollowed out by the
hand with gouges of different kinds, hereafter referred to.

It will be remembered that the tenon was made two inches long, and that the thickness of
the foot is only about three-fourths of an inch. We advised this excess of length in order to
facilitate the entry of the screw into the thread ; the first turns of the screw, moreover, are generally
indifferent and irregular, so that when the work is completed it is well to be able to cut them off.
The length of the tenon, therefore, should be reduced to an inch. The thread of the excess should
be removed with a narrow gouge, sharpened lengthways, and finally cut through with a chisel.
If the chisel were used first, the twist of the screw would prevent it from cutting true, and the
work would be spoiled.

All that now remains to be done is to fix the steel rod at the end of the shaft of the foot ; it
is easential that it should fit exactly into the centre of the axis, and this is the mode of procedure.

Place the foot back again between the centres, and let the cord pass over the thread of the
screw. Put the upper end of the foot in a plate, and insert into the hole at its extremity a piece
of steel wire of a suitable size. When it is inserted, observe if it turns truly, then, with a file,
point it, taking care that as it turns the point always remains truly in the centre. Blunt the
point a little, to prevent it cutting the collar, and then, with a small file, mark the steel where it
emerges from the foot, to serve as a guide, and to enable it to be replaced as before after
it has been hardened. '

Now to make the actual winder. With a saw cut the wood that has been selected into two
long pieces. Make these pieces two feet long, a quarter of an inch thick, and from one inch and an
eighth to one inch and a quarter in width. Plane the broader side well. Adjust one of the
narrower sides with a square, and then, with a carpenter’s gauge, reduce both of them to exactly
the same width, following the marks of the guage with a sharp plane.

Take, also, two other pieces of wood, about four inches long; give them the same width and
thickness as the two first. Bisect the length of each piece, and mark the point of bisection on the
broader side (a fig. 4). Then, starting from this point, mark with a compass, on either side of it,
as at O, b, half the width of the other piece. Do this to both pieces. Then, with a square that has
arim upon one of its side pieces (Plate IL fig. 4, Vol. IL), trace marks at these points, right
across the arms of the winder, at right angles to them. Now, from the centres of each of the

M
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extremities (c, ¢) of the larger arms, taking care that these centres are equidistant from the
longitudinal centre of the whole piece, mark off a width slightly less than that of the arm, d, d,
and with a straight rule draw lines from these marks to the ends of the line traced perpendicularly
across the arm at b, b. This will make each arm narrower at its extremity, as in fig. 4 Do
the same to the other long arm, and cut them both down to this lesser width with a plane.

Now, with a carpenter’s guage, measure half the thickness of the arms, and mark it off on
both of them at b, b. With a small saw cut the wood through at b, b, till the above mark is
reached, and remove it with a very sharp chisel. Care must be taken to cut away the wood
exactly to the mark of half the thickness, as well as to the perpendicular lines at b, b. Do the
same to the other arm, and place the first at right angles across the second, the mortises fitting
exactly into one another. If all has been correctly done, the result will be a perfect cross, held
together by the exactness of the dove-tailing, and of the thickness of a single arm.

The same process must be resorted to for the shorter arms. There will then be two sets of
cross-pieces.

If, in cutting the mortise, the centre (a) is lost sight of, it is easy to again find it. Draw
diagonal lines from the four extremities of the perpendicular lines at b, b; the point of intersection
will be the centre. '

From this centre make a mark on each arm of each cross-piece, at a distance equal in length
to an inch less than the length of the smaller arms. Exactness is here very necessary. Make a
hole with a centre-bit at these points of three-sixteenths of an inch in diameter.

There will now be four holes in each cross-piece, exactly corresponding with one another.

In the centre of each cross-piece make a hole of a proper size ; that is to say, the hole in the
longest cross-pieces should be a very little larger than the diameter of the part it is intended to
receive, while that in the shorter arm should be from three-eighths to half an ineh in diameter.

The cross-pieces must now be firmly glued together. To secure this, take a rasp and roughen
the wood at the bottom of the mortise-holes ; the glue will settle in the rough places, and firmly
grip the wood.

Put each cross-piece in a holdfast, or press them in a joiners’ cramp-iron. A description of the
latter has been given in the chapter on Carpentry

While the glue is drying, turn four balusters to connect the upper cross-piece with the lower
one. The shape of these balusters is a matter of taste ; but it is well, for the sake of harmony, to
give them the same outline as that chosen for the foot of the winder.

Take a hatchet, and cut four pieces of wood from three-eighths to half an inch in diameter,
and about three inches long. One inch of this length must be devoted to the pulley for the cord
of the lathe. Put the pieces between the centres. Turn them carefully ; they will require a good
deal of attention, as small objects are more difficult to turn than large ones. Tenons must be
made at each end, of about three-sixteenths of an inch in thickness, so that they may fit tightly
into the holes of a like diameter already made in the cross-pieces.

When the four balusters are turned, and tenons have been made rather longer than the
thickness of the arms, saw off the pulley. Smooth the tenons with a rasp, and the hole intended
for them with a half-round one ; then glue the balusters into their plaees. Put a weight on top of
each baluster, so that the arms above them may be driven quite home. It will at once be seen
that if the balusters are not of exactly equal lengths, the two cross-pieces will not lie in parallel
planes

When the glue is dry, rasp away the protruding portions of the tenons, if, that is to say, the
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holes in the arms quite pierce the latter, and finish off with a smooth file. The work, however,
will bave a neater appearance, and will be quite as solid, if the holes in the arms are not allowed
to quite penetrate them. | ’

Now, from the main centre, mark off four equidistant points on each arm, so that the last is at
about an inch and a half from their extremities. Pierce holes at these points with a centre-bit
three-sixteenths of an inch in diameter, inclining the drill-bow a little to the outside. This is to
allow the pegs intended for the holes to lean rather away from the centre, and prevent the material
being wound from slipping off them.

The cup to be placed at the top of the winder, and intended to hold the ball of worsted, has
now to be turned. Its form is seen in fig. 5.

Take a piece of well-seasoned and sound wood, without knot or blemish, and about four inches
in length. Place it between the centres, and give it the external shape seen in fig. 5.

1t should now measure, from the rim of thecupto beneath the mouldingatthefoot,only two-and-
a-half inches. The rest of the original length must be devoted to the tenon, which mnust be made
of exactly the diameter of the hole pierced in the centre of the upper cross-piece. Reduce the length
of the tenon to rather less than the thickness of the upper arms. First, however, the cup has to
be hollowed out, and, to do this, it must be placed in a plate. Give it the internal shape necessary,
without making the wood too thin or leaving it too thick. Let the outlines of its internal and
external sections represent two eccentric circles of different diameters, as seen in fig. 6.

This cup can also be hollowed in the manner employed by the turners of large objects, the
manufacturers of mortars, large spoons, etc. They first turn the outer part, giving the cup the
proper shape ; they then hollow it, leaving a solid portion in the middle, and leaning their tool to
one side on an iron rod placed on the centre and on the rest, until the inside is finished. The
solid portion is then removed by undermining the part next the bottom of the cup till it easily
comes away.

This method seems better than the first we have deacribed, as the plate always leaves a mark
on the outside of the cup; the diameter of the plate, moreover, is usually too small to allow room
for the cup, and it is necessary to make a special plate.

A notch has now to be made at the bottom of the cup’s tenon, to receive the brass collar ; as
at present we are not supposed to be dealing with a lathe with an overhead motion, and as it is
somewhat difficult to turn the object we are speaking of on an ordinary lathe, we make a point of
describing the methods that can be resorted to in any case. A mandrel with points should be
constructed, such as is shown in fig. 7. This is a wooden cylinder, from three to four inches long,
-and ubout three-quarters of an inch in diameter. In one end of this mandrel, which must be
abruptly cut off, three pieces of stesl wire as large as an ordinary nail must be inserted, so as to
form the three angles of an equilateral triangle. These wires must then be filed down till they
are not more than an eighth of an inch long. This mandrel will be useful in a variety of instances.

Now take a small piece of wood about three inches square, and about a quarter of an inch

‘thick. Mark a circle on it, and cut it out with a turning saw. Trace a smaller circle in the
middle of this piece of wood, of the size of the mandrel’s end, and fix the mandrel to the wood,
exactly in this circle by strking its other end with a hammer.

Place the whole back again upon the lathe, and if the centre is difficult to hit upon, find it by
the method we have already explained, taking care to be sure that the mandrel turns truly.

Now cut away the circular piece of wood with the gouge till its diameter is butlittlelargerthan
thatof thecup; thenfurtherlessenits diametertothe extent of about two-thirdsof its thickness, so that

M2
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the thinner portion fits into the cup, and the rest leans upon its rim. The cup is now furnished
with a tangible centre, to guide the insertion of the steel point.

Place the whole back upon the lathe, the end of the tenon being in the plate. By this means
the circular notch, intended for the brass collar, can be made on the enéd of the tenon.

Make a little indenture at the end of the tenon, of about three-sixteenths of an inch in depth
first: with a point-tool, and then with a small one-edged chisel. Now, leaving the work still upon
the lathe, take a file and make a small round piece of brass, a little larger than the part it is
intended to fit ; this piece of brass should be about three-sixteenths of an inch in thicknes Fit it
on, striking it with a light hammer, till it is well home and seems solidly fixed. ~Brass requires to
be turned in a particular manner. The chisel must be held beneath it. If it were attempted to
cut brass in any other way, it would be impossible to turn it smoothly.

Mark the centre with the extreme point of the chisel’s angle. Deepen this hole with a small
and very sharp point-tool, in such a manner that the hole be conical, and its vertex exactly in
the centre. That the winder turns in a perfectly horizontal plane depends on this.

The hole can be deepened with a brass borer, described in our chapter on the “Drilling of
Woods and Metals.” There is nothing more to be done but to turn the arms, which, fitting tightly
on to the tenon, and being glued there, solidly fasten the cup to the cross-piece.

Now take a piece of wood of a convenient size, and hollow it out to exactly the tenon’s
diameter, either with a spoon-bit, or on a plate in the lathe. Fasten it securely to a cylindrical
mandrel. Then turn it to the shape shown in fig. 8, or as nearly so as possible; make its
diameter about three-eighths of an inch greater than that of the tenon, and its length such, that,
being driven home and glued there, it is exactly flush with the end of the tenon.

In describing the way to make the cup, we did not explain how it can be hollowed out. As
this process may prove interesting to beginners, we will say a word or two about it. Cut the
inside out with a gouge, which must be held obliquely to the interior; finish it with a chisel with
a single sloping edge, as in fig. 6, Plate XII., and of the same curve it is intended to give the cup;
if the curve be less, it will be impossible to remove the ridges left by the chisel. The best way is
to make a cardboard model of the intended curve shown in fig. 6, and to use a compass with a
sharp point ; in this mauner the beginner will be sure to hollow the cup properly.

All that now remains to be done, is to round the ends of the arms. A smooth file must be
used for this.. The ends must be then polished with some shave-grass (a kind of dry, very coarse
grass, which, rubbed against the grain, has a considerable effect upon wood ; its botanical name is
Equisetum), or with polishing paper. The rough edges of the arms must be similarly removed.

The four pins must be carefully turned. A graceful shape should be given them,
such as that shown in fig. 9. The pin, which is capped with a little point, may seem difficult to
make on an ordinary lathe, but enough wood can be left beyond the head, and the pin can then
be finished in a plate, the part beyond the head being allowed to protrude. In figs. 10, 11, and
12 the different shapes for the heads of these pins are shown; but in all cases they must be
finished in a plate to prevent the centre from leaving any traces. The winder is now entirely
complete.

As this kind of winder takes up a good deal of room, on account of the length of the long cross
piece,somemakers prefertocut off thelatter’s arms about a couple of inches beyond the four connecting
balusters. In this case the larger arms are not made of a single piece, but of two parts, each about
two inches longer than the smaller ones. To each of the four arms on the lower cross piece another
is afterwards added, of similar breadth and thickness. Figs. 18 and 14 represent one of the
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original arms and one of the supplementary ones. A tenon and a mortise-hole is seen at their
respective terminations ; these require to be very nicely adjusted, but as the joining requires a
hinge-joint, each tenon must be dove-tailed, as in fig. 15, both at its end and at its shoulder.
When all the parts exactly correspond, the dove-tailings fit, and the joinings perfectly meet, a hole
must be perpendicularly driven into each arm. It will be best to commence this hole on both sides
and continue it till it meets, in order to ensure its exact perpendicularity. Then, with some strong
wire make some bolts of the shape shown in fig. 16. The easiest way to make these is to heat
the end of the wire, and with a pair of round pincers (Plate IV. fig. 4, Vol. IL) twist it into a
loop, as in the cut. Polish the places blackened by the heat with a very smooth file, flat or half-
round, as may be most convenient ; file the bolts away to a point, taking care to blunt the points,
8o that they may neither scratch nor injure the wood.

The winder is now finished. In going through its different details, we have explained a
variety of operations which will be of use on many occasions, but which we shall not again inflict
upon our readers unless it is absolutely necessary to do so.

PART II
WINDER WITH LANTERNS.

HERE is another kind of winder, so very handy that a lady can carry it about with her, and

that can be fixed to a table or a couple of chairs.

Take two pieces of wood about a quarter of an inch thick, and trace upon them with a steel
compass a circle of about 34, or, to be very exact, 3 1} of an inch in diameter. Cut them round
with a turning saw. Make a hole about a quarter of an inch in diameter in the centre. Turn a
cylinder of hard wood about three inches long, and make its thickness, for about a third of its
length, about a quarter of an inch; causing it to taper still further towards the end. Take care to
keep a pulley at least an inch thick upon the cylinder for the cord. Fix one of the circular pieces of
wood to the cylinder, and turn it very round and very true ; but, as its slight thickness makes it
fragile, the turning must be done very gently and carefully. Give it no mouldings, except, perhaps,
at the rim, a little beading on the upper side, fig. 18. Take a point-tool, and, about three-quarters
of an inch from the rim, and on the same side as the beading, trace a mark as in fig. 19 ; this will
be explained directly. Polish both sides of the wood, as well as the beading. Now take the
circular piece of wood off the mandrel, and turn a second one in an exactly similar manner. Then
turn two more of a smaller diameter ; their lower sides must be quite plain, their upper ones
can be ornamented according to taste. These should be made of wood about three-eighths
of an inch thick. Fig. 20 shows the kind of mouldings that can be here used. Trace a circle on
the lower surfaces of all the four, pieces about half-an-inch from the rim, with a point-tool. Take
care that this circle meets where the wood is thickest.

Divide this circular line, on each of the four pieces, into eight equal parts, and, with a spoon-
bit with three points, make a hole about one-eighth of an inch in diameter at each point of division.
But care must be taken that the holes do not completely penetrate the two smaller pieces. Now
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turn sixteen straight pieces about three-sixteenths of an inch in diameter. Make tenons at each
end of them of one-eighth of an inch in Jiumeter, and let the length from one shoulder to another
be exactly four inches. When the uprights are quite smooth and polished, glue eight of them
between each of the larger and smaller circular pieces of wood, as in fig. 21 ; the tenons must be
fastened into the holes with strong and very hot glue.

Now turn two central uprights, making them of such a length as to allow the lanterns to rest
upon a shoulder much lower down on each central upright, as in a, fig. 22. Beneath this shoulder
is a screw-tenon, whose use we shall presently explain.

Then take a piece of very hard wood, from four to four and a half inches long, one inch thick,
and about three inches wide. This piece of wood, shewn in 4, fig. 21, cannot be made on the
lathe ; it must be entirely hand-manufactured. Cut away the middle of it with the turning-saw,
as seen in the cut. Shape it externally, as shewn ; then, leaving the two ends of the size deter-
mined upon, lessen the thickness at each side of the curved part by about one-eighth of an inch.
Fipish the whole with the rasp and the grater, and polish it with a smooth file. Pierce holes
above and below to receive the screws, and cut threads in them with a screw-tap; the upper one
to receive the tenon of the central upright, the lower one for the screw of the vice, a, fig. 21. Tt
will be well to glue a piece of cloth beneath the upper square to give the screw a firmer purchase.

In turning the central upright, a tenon of half an inch in length and about one-eighth of an
inch in diameter must be made at its upper end. The length of each lantern must be carefully
measured, and the shoulder of the tenon must not be allowed to exceed by more than the smallest
fraction the total length of the lantern, so that the cup about to be placed above the tenon
cannot touch the lantern or prevent it from freely revolving. '

All that now remains to be done is to turn a cup to place on the top of each lantern. The
shape of this cup is a matter of individual taste. The one shewn in B, fig. 21, may, however,
serve as a sample. We say nothing here of the way to turn the cup, we have already described
the process.

Enough has now been said on this subject. Fig. 21 represents this kind of winder complete ;
the details we have entered into are more than sufficient to make the beginner grasp the whole
process of its constructicn.

PART IIL

ANOTHER METHOD OF CONSTRUCTING THE WINDER WITH
LANTERNS,

HE winder we are about to describe only differs from the preceding ome in the manmer its
lanterns are placed. We will, therefore, take it for granted that we already hawe a couple of
lanterns fixed in their central uprights, and capped with cups or any other ornament.
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Thoroughly plain and smooth a piece of wood of the required thickness; make it about
16 inches long and from 7 to 8 inches wide. Either round the ends or make them quite square;
but in either case carefully polish the edges with a smooth file, following the grain of the wood.
Then, with the same kind of wood make a couple of rods, almost a foot long, and not more than
2 inches in width. Finish them carefully, and give them a thickness of about three-eighths of an
inch. Round their ends, and run a moulding right round the surface that will be uppermost; or
if this is too troublesome, they can be left square, a chamfer being run all round them with a
file. Ifit is desired to give an extra finish to the work, first trace the intended width of the
chamfer with a carpenter’s guage, and then, with a grater, & rasp, and a file, finish it off. This,
however, must not be done till the work is nearly fimished.

Now trace on the two surfaces of each rod a couple of lines with a carpenter’s gauge, which
must be held so that the lines are parallel. The distance between the latter should be from
five-sixteenths to three-eighths of an inch. Make a small opening at the end of these lines, in
order to introduce the saw (fig. 3, Plate XXV.) with which to remove the wood between the
two lines. Now put the rod in a vice, protecting it with small pieces of wood, and finish off
the open groove with the rasp, the grater, and the smooth file; removing the wood exactly up
to each line.

The plate shews a part at one end of the rod that has not been grooved out. A hole must be
made here, and a thread driven into it to receive the screw-tenon, a, of the central-upright, fig. 22.
Now make a couple of screws of the shape shewn in fig. 26. In order to more easily allow these
to be turned by the finger and thumb, the head of the screw must be given a spheroidal shape ; a
little button should be added to the top for the sake of finish; and the parts a, a, b, b, fig. 26,
must be sawn off at an equal distance from the centre. Polish the surfaces left by the saw with a
sharp rasp.

Now place the two rods side by side upon the foot, to determine the points for the insertion
of the screws. Pierce holes at these points, and bore threads in them. Fig. 27 represents the rods
upon the foot.

Fig 27 shews one of the shapes that can be given to the foot, the two rods lying upon it, and
the position of the screws @, @. It will be seen that if the uprights of the lanterns are inserted at
b, b, it will be easy to bring them close together, or the reverse, by moving the rods to the right
or to the left.

To give more finish to this winder, it is possible to run a moulding all round the upper
surface of the fuot; a hollow half-round, a round between two squares, or a fluting. But this will
necessitate the use of several kinds of carpenters’ tools, and a sufficient degree of skill in the
workman to allow him to hand-make with a gouge the same moulding all round the circular parts.

To hand-make a moulding with a gouge is a difficult process, we will therefore indicate an
easier method. Find the centre of- the arc which rounds off the foot, place a point there, and fix
a wooden rod about two inches wide and one inch thick to it, in such a way that it can easily
move.

Now at a convenient distance fix the iron used in making the side mouldings in the same way
as is fixed the iron of cart wheels, fig. 55, Plate 9. With this instrument it will be easy to trace
the circalar mouldings of the two emds. The workman, however, must be careful to cnt away
but little wood at a time, and to lower the iron at each half-turn till the required depth is reached.
If their 13 amy fear of imjuring the foot by fiximg a point in its centre, it is easy to plnce a plate
above it, and to fasten the point in the centre of the latter. Fig. 25 shows a meodel of this
process.
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It is also possible to do without the moulding, and to nail aridge of the same wood round the
rim of the foot. This ridge should be of a thickness of about three-sixteenths of an inch, rounded,
and of the same width as the thickness of the foot. This rather difficult operation, however, really
belongs to Carpentry. If the wood be Hawthorn, the job will not be so difficult, still less, if it be
Walnut, as the latter wood is very pliable; but if it be foreign wood, which is very dry and
brittle, the difficulty is much greater.

If the wood is Walnut, measure exactly the circumference of the foot. Saw a rod of the
proper width and thickness, but two or three inches longer than the circumference. Shape it
properly, plane it down to the exact thickness, and with a moulding plane give its surface the
proper beading. Saw one of the ends squarely off, and give its upper side a sloping edge. Nail
it down with one or two small headed nails, and continue to apply the rod as closely as possible
to the foot. Now hammer in another nail, about three or four inches from the first two or three,
then insert a third, and so on, till the last is within three inches of the end. Then, at the exact
point where the two ends will meet, saw off the excess, and give the new end a sloping edge in
the reverse sense to that of the first, in such a way that the two sloping edges will so exactly meet
and overlap, and the rounded upper surface will appear so continuous, that the joint will hardly
be visible. Hammer in a couple of small nails close to the sloping edge, the upper one of which
should keep the under one in its place, and the moulding will be solidly applied.

It is now requisite to hide the nail-heads, which do not look well upon a polished surface.
These must, therefore, be driven in with a blunt punch till they are a little below the surface.

Then take some wax, knead it up with some dust of the wood used, to give it the
proper colour, and fill up the cavities above the nail-heads with little balls of the mixture. Polish
this new surface with a piece of serge, and all traces of the nail-heads will have disappeared.

Glue can be advantageously used instead of wax for this last operation.

PART IV.

A WINDER THAT CAN BE PLACED ON THE KNEE.

is often necessary, in embroidering, to wind a great quantity of silk of many different colours.

Amateurs, therefore, will not take it amiss if we explain the construction of a winder that
will wind the silk off on reels, or transform what is already on the reels into skeins.

Figs. 14, 15, and 16, Plate XX. represents a front elevation of such a winder, its section, and
its plan. A single upright, A, fig. 14, is fastened to a flat piece of wood, B, and kept in its place
by wooden nuts beneath. This upright, to which a column shape can be given, is surmounted by
a square or four-sided piece, on one side of which a wooden bolt is inserted. On this bolt revolves
a wooden circle, @, on the thickness of which are six protruding shafts, as at b, turned on the
lathe, and at the end of each of which are placed a kind of reel, as in ¢, fig. 15. The silk is
wound on these reels. One of the protruding shafts has a handle, d, which turns the winder,
At the other end of the flat piece of wood, B, fig. 16, are a couple of uprights obliquely let into
B at an exactly similar angle. A pin with a handle, a, a, is passed through these uprights, the
reel is unwound upon them, and a skein is made in a few turns of the wheel.
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The rims on the reels at the ends of the protruding shafts prevent the skein from shifting ; in
order to allow the latter to be taken off, one of the shafts is formed of two pieces joined length--
ways by a tenon with an open mortise. This tenon forms a hinge-joint, and, to prevent it from
closing, a bolt-pin is inserted in it, which can be taken out when necessary. Thus, when the
skein is finished, the pin is taken out, the shaft folds up, and the skein is easily removed.

Another way is to hollow out one of the pieces of the shaft, and to mnake a tenon on the
second piece which will exactly fit into the groove on the other. The two pieces are kept
extended by a bolt-pin; when the latter is removed, the shaft is shortened by pushing one piece
into the other.

PART V.

A FAGGOT-SHAPED WINDER.

HE following is a description of another kind of winder, which, when closed, has the shape
of a faggot. It is a very useful one, and its form is more convenient, perhaps, than that
of those we have just described.

This winder (fig. 45, Plate XVIL.) is composed of an iron stem, a, mounted upon a wooden
foot, b, which can be shaped according to taste.

C, c, are a couple of nuts, very similar in shape to those used in the manufacture of umbrellas,
upon whose circumference six openings must be made, to receive the ends of a dozen rods, fastened
there by a wire, as are the whalebones of an umbrella. These rods are fastened two and two
together in the centre by a cross piece of wire, the ends of which are rolled up ring-shape.

The other end of each rod is attached to another rod of the same length, the upper end of
which is fastened to the top of the next pair. The upper nut is pierced with a round hole, in
which a bolt-pin is inserted. A couple of strings are fastened to this, and attached to the
lower nut.

When this pin is turned, the lower nut ascends the stem, and the winder opens more or less,
according to the width of the skein.

A cup is placed at the top of the main stem, to hold the balls of silk or worsted.

The rods of this winder should be either round or square. ~ The latter shape is the best, as
when the winder is closed it is then nearly cylindrical in appearance ; but it will be as well to
round off the outer edges, to prevent their fraying the material of the skein.
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PART VI.

A SPINNING-WHEEL FOR THE LAP.

HE spinning-wheel we are about to describe can be held in the lap, or on a swnall table.

Take a piece of wood, about an inch thick, and plane it well. Make its edge perfectly

square, and round off its two ends. In a word, shape it exactly as is shown in fig. 3, Plate
XXXVI. Give it a rim similar to that of fig. 27, Plate XVII.

Turn a couple of uprights of the shape of that in fig. 4, Plate XXXVI.; these should be
about eight or nine inches in length, not including the tenon.

Any kind of moulding may be added to them, but care must be taken that that at six and
a half inches from the shoulder of the tenon, at a, a bellying part be left, in order to give strength
to the portion of the upright which will have to act as the axle of the wheel. Make nearly the
whole length of the tenon b into a screw.

When the two uprights are turned, pierce a couple of holes in the foot, as at a, b, fig. 3, at an
equal distance from the edge, and with exactly so much space between them, that, when the
uprights are inserted in the holes, there may be an inch and a balf of room between them. Cut
threads in these holes, and screw the uprights firmly into them ; then, with a compass, mark off on
each of them a point, «, where the axis of the wheel will come.

When the two holes are pierced in exactly corresponding positions, take a fine saw and make
a notch, as shown at q, fig. 4, in that which will be placed in b, fig. 4, in the proper position of the
foot ; the wheel, that is to say, being at the right of the spinner, and the reel to the left, as will
be presently explained. .

There is another wethod, just as solid and much more convenient, of fixing the uprights to
the foot. Instead of making their tenons, b, round, and cutting them into a screw, give them a
square shape, the diagonal of the square being exactly equal to the circumference of the upright
when it left the lathe. When this bas been carefully done, put the uprights back between the
centres, and, with the upper edge of a chisel, at about threc sixteenths of an inch below the
shoulder, cut away the four angles sufficiently deep to prevent the gouge that is about to be used
from injuring the wood.

If, in giving this tenon a square shape, the amateur is not sure that its diagonal is equal to
the diameter of its former circular shape, he can satisfy himself by putting it back on the lathe.
Let him now hold a small gouge firmly against the tenon, without cutting it, and turn very
gently, he will then soon see if his work is correct. If he discovers any mistake, he must, with a
sharp chisel, cut away the exce:s at each angle, till the dimensions are correct. Then, with a
graver and a file, he must smooth the tenon where the circumference has been cut away, not
forgetting to have constant recourse to the square. In this way Loth the square and the round
parts of the tenon will be concentric with the rest of the upright.
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When the square parts of the tenons are completed, put the uprights back on the lathe, and,.
with a gouge, remove the surplus square part of the tenons, and reduce them to the size it is
intended to give the screw. Then cut a screw on the tenons, right up to the square part, by the
method we have previously explained. Next, having cut a thread in a piece of wood of about the
diameter of the square’s diagonal, place it on the screw, and turn it between the centres, giving it
the thickness as we are about to indicate.

Should the method we are speaking of be used, a thread must not be cut in the holes
a, b, fig. 3; it will be sufficient to take a spoon-bit of a suitable size, and make them large
enough to admit the introduction of the tenon’s screw. The tenon of one of the uprights
must be fitted rather tightly into one of the holes. The square part, which must exactly impinge
upon the foot, must be placed so that one of its faces be parallel to the longest side of the foot,
then, with a tracing-point, the four sides of the tenon must be traced on the foot.

Now remove the upright, and with a sharp chisel cut away the wood within the marks, leaving
the marks just without the part cut away, so that the square may exactly fit. Deepen this hole to
rather more than the depth of the square part, applying the edge of the chisel against the bottom
80 as not to cut away too much, and smoothing the surface with a curved chisel, such as one the
profile of which is shown in fig. 41, Plate XVII

When this has been done, insert the upright in the same position as when the marks were
made ; to ensure this it will be well to have made a guide mark on one of the square faces of the
tenon and on one of the edges of the hole. Insert it carefully, so that it enters easily, but at the
same timne fits tightly, and so that its end rests evenly against the bottom of the hole. Do the
same to the other upright.

The nuts have now to be made. As they must not project beyond the lower surface of the
foot (if they did it would stand unevenly), this is how the operator must proceed :

Turn a cylinder of such a diameter that it will exactly fit the hole for the tenon, insert it
from above, so that its end, which has been upon the centre, and which will have been properly
shaped there, just reaches the lower surface. Cut off the cylinder at about the thickness of the
foot, put it back upon the lathe, and repeat this process for the second hole. Now take a
spoon-bit of the diameter given to the nut, insert it in the hole made by the centre, and
cut away wood to give sufficient room for the nut, leaving enough wood between the external edges
and the mortise-hole for the square to prevent the motion of the nut from affecting the solidity of
the whole. 1f necessary, 1eplace the nut upon the lathe to facilitate its insertion, and give it a
thickness. As, however, it is impossible to make it penetrate to the bottom of the hole in its suitable
present state, recourse must be had to one of the methods used when it is desired to flush either
a screw-head or a nut. Pierce, at an equal distance from their edge, a couple of holes right through
the nuts (fig. 42), of about one-eighth of an inch in diameter. Care must be taken that these holes
are pierced at a, a, with the grain of the wood, and not at b, b. The reason for this will be given
directly.

Then take an iron rod, forked at the bottom (fig. 43). The forks must not be more than an
eighth of an inch in diameter. The remainder is flattened as far as b, and the round part of the
rod is fitted tightly into a wooden handle (c, ¢,) turned on the lathe. This tool is termed a key.
The forks are then inserted into the holes in the nut, which by this means is driven quite home,
and keeps the uprights in their place.

The effect of the use of this tool would be to split the wood if the holes were made at b, b,
but if they are made at a, a, with the grain of the wood, the nuts will not give.
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If the nut is but small in diameter, the key can %e inserted in an ,ordinary straight handle.
This will be sufficient in many cases.

If the loles to receive the uprights have been carefully drilled perpendicularly to the foot,
the shoulders of the tenon ought to rest evenly upon the latter all round.

We have promised our readers that this work will give every detail that can either shorten
an operation or lessen a difficulty; we commend to them, therefore, the following precautions:—

It will be remembered that it is the centre point of the spoon-bit which determines the
position of the hole the tool-makes. All who have used the latter are aware that if it meets with
a knot or some eccentricity of the grain, the point will be turned aside, and the hole will fail to
receive the direction intended. When we said that the holes in the foot were to be stopped with
pieces of turned wood we took it for granted that the grain of these pieces would run perfectly
straight, and that nothing would occur to turn aside the spoon-bit. The efforts, nevertheless, made
by the point which moves in a circular direction, and by the edge which cuts the wood, often cause
the central point to slightly shift, thus affecting the proper circular shape of the mortise-hole, and
preventing it framn being concentric with the tenon. In such a case the nut will refuse to fit
properly, and it will be necessary to diminish its diameter, making it touch closely on one side,
and leaving a gaping space on the other; a very defective result. To prevent this we advise our
readers to turn the nuts across the grain of the wood, wood of the same kind as that the foot is made
of, and to satisfy themselves that it is without knot or blemish. They can be turned with the help
of a chuck of a suitable size (tig. 7), the centre of the lathe marking the spot at which to apply the
central point of the three-pointed spoon-bit.

These details are general, and apply to other cases besides the one under present consideration ;
they may, moreover, be of assistance in suggesting a quantity of expedients that circumstances may
make useful. It is part of our task to suggest expedients and ideas to our readers. As they
acquire experience they will themselves invent methods which their own intelligence alone will
give creation to.

We have now to make and fix the wheel 4, fig. 6, Plate XXXVI.

This is an operation demanding great care and attention. Take a piece of wood of about an
eighth of an inch thick and about thirteen inches in diameter, fig. 1, Plate XVIII. The wood
must be perfectly sound, and without knot or blemish. On this piece of wood trace a circle nearly
13 inches in diameter, so that when it has been turned the wheel will be exactly a foot wide. Cut
out the circle with a turning saw.

It would be much easier to make this wheel on the lathe with the overhead motion, but in
order to satisfy those who only possess an ordinary lathe, and who are, nevertheless, desirous of
amusing themselves, we will describe how to turn it between two centres.

Make a hole in the centre of the circular piece of wood of from five-eighths to six-eighths of
aninch in diameter; tightly insert in this hole a slightly conical chuck, fig. 46, Plate XXVII. Ifthe
latter does not fit tightly there will not be enough friction, and the resistance of the wheel may
cause it to turn upon its axis—the chuck. Instead of using this kind of chuck it is feasible to attach
a very strong one with three points to one of the sides of the wheel. Held in this chuck the rim
and the two faces of the wheel can be turned, mouldings according to taste, such as are shown in
profile, fig. 2, being added to it. The wheel should be made one foot in diameter. Now hollow
out a circular groove right round its circumference. Hollow it out as if the wheel proper was
about to be cut away from the rest of the circular piece, but leave enough wood to allow suflicient
solidity for the following operation :— '
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Take the wheel off the lathe. Make a quantity of little indentures with a gouge in the groove,
removing the borings from each, so that the ring of lead about to be run into the groove will hold
firmly to it. Take a strip of cardboard long enough to more than go round the rim of the whole
circular piece. For this purpose it will be best to paste together several strips, one on to the end
of the other, cutting their edges slantways to hide the joinings. Fasten this band round the rim
of the wheel with some string. Then glue a spout, made of a sinall piece of pasteboard, square at
one end and round at the other, and gutter-shaped, to the band. A basil-edge must be given to the
round part and the two sides of the spout to allow it to fit closely to the band. As- it is possible
the lead might escape between this band and the wheel, no matter how carefully they have been
joined together, take some whiting and mix it with some water, adding a little glue, until a thin
paste is produced. Apply this paste all round between the band and the wood; it will stop
all apertures.

Now melt sufficient lead, or better, tin; a good deal will be required. If the metal is too
hot it will overheat the wood, split it, and warp the wheel; if it is too cold, it will not run
properly. Dip, therefore, a small piece of white paper into the molten metal. If the paper turns
slightly yellow, or red, the heat is sufficient ; if it reddens too much, the heat is too great. Now
place the wheel in the groove of the lathe and pour in the whole of the molten lead by the spout
already made. The operator must not forget to pierce a couple of vent-holes in the pasteboard
close to the spout, to allow the escape of the air displaced by the lead. To neglect this would lead
to the formation of flaws, which would detract from the required result.

Pour the lead into the groove till it is quite full, then leave the whole to get cold.

The chuck must not have Leen removed during this operation, as it would be difficut to
replace the wheel truly in the lathe.

Now take off the pasteboard band, and put the wheel back on the lathe, in order to trim the
leaden circle with a gouge. It will be best, however, to allow the whole to rest for a day or two,
and to let the heat produce whatever effect it may on the wood, and proceed, meanwhile, to the
execution of the other processes necessary for the finishing of the wheel. There are the naves, the
spokes, the pendants, the surfaces, and the ornaments to turn. These require a great deal of
patience and skill.

Let us first take the nave. Roughly shape with a hatchet a piece of sound wood, rather less
than two inches in diameter, and rather thicker than the space intended to be allowed between the
uprights. Pierce, with the grain of the wood, a hole of about three-sixteenths of an inch in diameter.
Tnsert in this hole a chuck (fig. 47, Plate XVI1I.) with a pulley at one end, about the same size as
the chucks we have already spoken of, and turn the nave upon the lathe, both on its circumference
and its two sides, then remove the chuck. '

It is often necessary to use these chucks, which should be kept ready of all sizes. This is the
way to make them. A first requisite, however, is to understand how to turn iron; if the amateur
cannot do this he must be content to buy his chucks ready made. If the chuck is to be more than
three-sixteenths of an inch in diameter, take a piece of rounded iron, if less, a piece of steel. The
reason for this distinction is that thin iron easily bends, and that the chuck would lose its
straightness ; while steel, being much tougher, has more power of resistance in small dimensions,
Prepare the iron as smoothly as possible with a file. Make one of its ends of the proper length to
fit into a pulley for the cord, and tightly insert in this pulley a piece of wood of the right length
and diameter. Place another pulley, turned on the lathe, on the chuck, and make a small
puncture at each end of the latter for the centres to fit into. See that the pulley is tightly enough
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fitted on the chuck to prevent it from slipping round, place the whole between the centres and
turn the end pulley. Now remove the second pulley, put the chuck back on the lathe, and turn
it with iron turning tools, or with the graver. When the chuck is quite round, finish it
off, while it is on the lathe, with a smooth file, beginning at the end, which ought to be rather
larger than the remainder, and leaving it gradually thicker towards the pulley. The file will
leave some rough curved lines on the chuck’s surface, and enable it to grip anything that may be
turned upon it. A quantity of these chucks should be kept in stock, of different lengths and
dimensions ; but they should never be made of iron wire, as this kind of iron has a tendency to
split and become a mere bundle of fibres, with but little power of self-adherence. This will be at
once seen by breaking an end off a piece of iron wire. Now place the nave on a chuck of a size
proportionate to the hole already made, and turn it to the shape shewn in fig. 4, or to any other
convenient one. Whatever form be given it, however, it is necessary that the faces, a, ), be given
the right thickness, to enable them to turn without wobbling between the two uprights, and that
the rest of the nave be ornamented with such mouldings as are shewn in the plate, narrower than
the part g, a.

Now take a piece of steel that will exactly fit the hole in the nave. The length of this steel
must be the thickness of the nave, plus, at one end, the diameter of that portion of one of the
uprights where it is to be placed, and at the other, the thickness of the other upright, together
with an additional quarter of an inch for the winch of the nut. Then take a file and prepare the
central portion of the steel, making it first square, and then eight-sided, and rather smuller at one
end than the other. Then, upon an ordinary lathe, turn as smoothly and as straight as possible
the two collars already roughly prepared with the file. Finally, making it of a still smaller
diameter, turn the end that is to be cut into a screw to receive the winch which will form a
shoulder against the collar. '

The end of the chuck must first be cut iuto a screw w1t11 a double-screw-tap (fig. 20, Plate
XXIL). These are the best, as they do not weaken the metal, are not easily bent, and as the
threads they cut are not choked. Put the chuck back on the lathe, to see if cutting the screw
has altered its concentricity. If it has done so, the balance must be restored by striking it with
a small mallet on a block, or on a thick piece of lead. Finish the two ends and polish them.

It is customary to make the collar next to the winch much longer than is really necessary,
for the convenience of the spinner. It is a useless expedient, but we leave it to individual taste.

Now force the chuck tightly into the hole in the nave, in such a way that the shoulders of the
collars impinge upon its two faces. * Place a pulley on one of the collars, fastening it with a brass
nut, which, pressing against the pulley, will press it against the nave. For fear, however, of the
bobbin's slipping round upon the chuck, it would be well to knock three or four short nails into
the pulley ; these will grip the nave and ensure the whole turning together, in spite of the
natural resistance which will presently become considerable.

Give a finishing touch to the nave, which generally requires it, and carefully polish it.

Bisect the thickness of the nave, and mark the point of bisection with a slight chisel mark.
Then, along this line, divide the circumference into eight equal parts, and with a three-pointed
spoon-bit, of at least three-sixteenths of an inch in diameter, make eight holes of an equal depth,
taking care to hold the drill-bow in the direction of the radius, so that the spokes may be equi-
distant. Now turn eight spokes, as in fig. 3, or of any other shape, being careful to make their
lengths, from a to b, exactly equal. At one end of each make a tenon, just large enough to fit the
holes made in the nave. Fit the tenons into the holes with glue, but in order to place them



THE ART OF TURNING. 105

correctly it will be as well to have recourse to the wheelwright’s method. ~ Get a small rod, about
one-eighth of an inch in thickness or thereabouts, about five or six inches long, and of a sufficient
breadth. At one of its ends make a hole which will just receive the axis of the nave. Above the
rod place a small wooden wedge, which also fits tightly on to the axis, to prevent the rod from
varying, and to keep it closely applied to the surface of the nave. About five inches from the
centre insert a nail into the rod ; this will serve as a compass.

Put some very hot glue in one of the holes in the nave, dip a spoke in the same glue, and then
insert it in the hole. Drive it home with a mallet, so as not to injure the end. Endeavour to
prevent it from inclining either to the right or to the left ; if it appears to lean too much to one
side strike it with the mallet on the opposite one. Now, with a dry rag, quickly and carefully
remove all the surplus glue on the nave and on the tenon’s shoulder, taking care not to injure
the polish the wood has received upon the lathe. Then hammer home the nail in the rod till
its point is flush with the end, a, of the spoke. Now insert a second spoke with the same
precautions, turning the rod, and taking care that the nail’s point touches the spoke’s end, as it
did that of the first one. The others must all be inserted in the same manner; if the operation
has been cleverly managed they ought all to be in the same plane. ‘

All the above, however, can be still better accomplished by putting the chuck and the nave
back between the centres. After inserting the first spoke, the rest must be placed within the
circumference of the wheel, as close as possible ; then as the others are inserted, turn and see if
they all graze the rest at the same intervals.

This being done, place the rest in the direction of the diameter, to ascertain if the spokes are
all of equal length. Make them so, removing any excess with a file. The nave and spokes are
now ready for their tire, which, during their manufacture, has had time to get perfectly cold.
However, as it is usual to embellish the wheel with pendants or other ornaments between each
spoke, it will be as well to give the wheel a still further cooling-time while these are being made.

Fig. 5 represents the shape of an ornament that can be added to the wheel. As these
ornaments must of necessity be very small, it is rather difficult to turn them on the ordinary
lathe. It would be easy enough to turn them on the lathe with the overhead motion, but we will
be faithful to our pledge, and explain the method of making them on the only lathe which we
suppose the amateur to have in his possession, the lathe with centres and cone-plate.

It would not be possible to turn these ornaments by putting the cord on them. The operator
must take as many pieces of wood as there are ornaments, giving them a thickness of rather more
than an ioch more than is required. He must make a pulley for the cord at the worst end,and in this
way he will succeed in turning them. Skill with the chisel is here particularly called for. Very
narrow ones will be required for the portions where larger tools could not be used; particular care
being taken not to injure the wood with a chisel with a single bevelled edge. The work should
owe all its finish and polish to the way in which the chisels are handled. At one end a portion
of the wood must be kept large enough to hold the centre till the turning is finished. At the
other, next the pulley, a ienon must be made large enough to allow of the ornaments being
fastened inside the wheel. Twelve can be added instead of six, but in that case they must be
made of much smaller dimensions. If the wheel were made of some dark foreign wood, such as
Violet-wood or Rose-wnod, the ornaments, and even the spokes, might be made of ivory, the white
of which, contrasting with the dark wood, would have a good effect.

Without entering just now into detailed particulars of ivory turning, we may warn the
amateur that ivory cannot be turned with an ordinary chisel. It must be roughly shaped with a

’
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round tool, and finished with chisels with a single bevelled edge, and with point-tools. As ivory is
very expensive, and as it would entail considerable loss to waste it in making a pulley for the
cord for each separate ornament, it will be well to begin by turning the tenon, which should be
glued into a hole made in the end of a pulley. We shall return to this when we describe the
lathe with the overhead motion.

It is now necessary to finish the wheel. Place the circle back upon the lathe ; it will
probably be found that it no longer turns truly. This is owing to the effect of the heat of the
lead. The increase in momentum must not surprise the amateur ; five or six pounds of lead or
tin will of course have augmented it, and in order to the better to control its revolutions on the
lathe, it will be well to give an extra turn of the cord round the pulley.

The next thing to do will be to lighten the wheel by turning the lead. Clean the work-bench
thoroughly to prevent the lead shavings from getting mixed up with those of the wood. Care-
fully cut off the projection left by the lip by means of which the lead was poured in, as well as
those made by the two vent-holes; then, putting the wheel back on the lathe, gently apply a
gouge to it, cutting it more vigorously as soon as the whole circle has been operated upon. It will
be well, in order to avoid touching the wood, to have made the first groove on a pasteboard gauge,
traced with a compass, figs. 6 and 6 a., and to make the second with the same gauge, in which,
from the same centre, a circle of a lesser diameter has been described; that which has been
removed will be the thickness that ought to be allowed for the leaden circle.

In order to turn this lead properly the gouge ought to be held in the position of a tangent to
a circle. Ifit were held more directly against the lead it would produce furrows on the surface,
and would easily catch in it. A smaller and sharply-cutting gouge will enable the amateur to
remove all ridges, and to make the groove perfectly smooth. As the lead is cut away the wheel
will become lighter, and will turn more easily.

In order to decide the more easily how thick to make the leaden circle, its two edges should
be trimmed on the thickness of the wheel ; a chisel with a sloping edge should even be applied to
it throughout. When the groove is finished the two faces of the wheel, which should have been
previously carefully shaped, must be completed. Then make the internal diameter of the wheel
exactly that of the spokes with point-tools squared to the right and to the left, fig. 7., Plate XVI.
Finally, finish it, making the internal surface perfectly even, so that both sides ‘exactly correspond.
If the operation has been carefully executed the tire should fit easily all round the nave, and the
latter, with the spokes, should fit closely, but without requiring any force, within the tire.
Before fastening them together the interior of the circle must be divided into sixteen equal parts,
eight of which are intended to receive the spokes, and the other eight for the ornaments.
At the points where these last are to be inserted pierce round holes with a bow-drill, if,
that is to say, the wheel is large enough to permit the use of this instrument. If it is mnot
use the blade of a drill-bow in a straight handle. Finally, polish the interior with a piece
of dogskin or with the paper we have already spoken of.

When all this has been done, place the wheel on the lathe, and examine if it turn truly.
Then take a centre-bit, and make eight holes corresponding exactly to the places where the spokes
are to meet the nave, and fasten in the first one with a rather large nail, the head of which will
be concealed in the lead. To prevent any injury to the groove, drive the nail home with a
blunt punch.
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Put the wheel back on the lathe to see if it is still true. Correct any deviations, and fasten in
the spoke opposite to the one already inserted ; then a third, and so on, replacing the wheel each
time upon the lathe for the purpose of setting right any irregularity caused by the insertion of the
spokes. If, when all are inserted, the wheel appears faulty, place it on a solid bench, and strike
any spoke that may be out of position gently with a mallet, on the side opposite to that towards
which it leans. The nail will lend itself to this slight rectification if the deviation is not ex-
cessive, and if the wood be not too fragile. It is best, however, not to drive the nails completely
home till it is clear that the wheel is quite true.

If, in glueing the spokes to the nave, it should happen that they do not all converge exactly
in the centre, a result that would prevent any two opposite ones from forming a single straight
line, the error can be remedied before fastening them in the circle. To do this, place between each
of them, towards the nave ends, a rod of the same length, and tighten them more or less, exactly
measuring their respective intervals with a compass, one end of which is placed in the hole made
by the lathe’s centre. Then fasten them to the circle. .

It is clear that this wheel ought to turn perfectly true. The nave has been turned upon
the axis, the axis itself has been turned upon its centres, and upon these last the wheel has been
finished ; there has been nothing to throw it out, unless it be the natural action of the wood,
however dry it may have been. ' '

There is another manner of putting this wheel together, on which we will say but a few
words. It will be remembered that in the former process the spokes were only fastened to the
circle by nails ; it would be a much more solid piece of work if tenons were made at each end of
the spokes, but, in that case, it would be impossible to insert them in the holes prepared for them
in the way indicated in the above method of making the wheel. The following must, then, be the
means adopted :—

The nave must be made of two separate pieces, each piece being turned perfectly straight on
one side, upon an iron spindle, as we have explained. Take care that these two surfaces are not
smooth ; indeed it will be well to roughen them here and there with a point tool,in order to allow
the glue to take a hold. Glue them together in three or four places only, so that the holes made
by the centres correspond. Now, as the former nave was made upon its axis, and as the holes
are already pierced in it, make a couple of guide marks upon the circumference, and with a mallet
sharply knock the two parts of the nave asunder. Then make eight holes within the circle, at
equal distances, but of little depth, so as not to reach the leaden rim. Glue the tenons of the eight
spokes into these holes, and, closing the two parts of the nave once more together at the places
marked, grip between them the tenons of the other ends of the spokes, and glue spokes and both
parts of the nave solidly together. The tenons will now be fastened together with glue at both
ends, and the wheel will be much stronger.

For the sake of the zealous amateurs who desire to accomplish everything in the most finished
manner, we subjoin a third method of making the wheel, as neat as it is solid.

Pierce a sufficient number of holes in the nave, and cut rather a deep thread in them; then,
with a spoon-bit, cut away the first two or three turns of the worm, taking care that they are
cut away equally all round. Turn the spokes, leaving a cylindrical part at the bottom of each,
of the exact size of the hole just widenad with the spoon-bit. The main length of the spokes may
be of any shape, but a small and very short tenon must be made at their other ends, to fit into
the holes in the circle. A shoulder must be left above each of these tenons, to impinge closely

against these holes.
o
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It will easily be understood that when the spokes are tightly screwed into the nave their
lengths will be lessened, and will be equal to the wheel’s inside radius; the circle, therefore, will
easily be inserted. Now slightly unscrew the spokes and insert the tenons at their other ends
into the holes made in the circle ; as the round portions of the lower ends of the spokes’ ends will
fit tightly into the parts of the threads enlarged by the spoon-bit, this slight shifting of the spokes
will not be noticed. '

The wheel, after this operation, must be placed on the lathe, and if it appears at all out of
shape the spoke at the faulty part must be tightened, and the one opposite loosened.

It is a little difficult to turn a wheel whose weight is increased by seven or eight pounds of
lead or tin. The difficulty, however, can be overcome in the following manner. The process is a
delicate one, and demands the use of the lathe with the overhead motion ; we must, therefore,
anticipate a little, and give details to which we shall not return.

When the hollow rim has been made in the wheel, before pouring the lead into it, mark off
upon it, as we have already explained, an arc of a eircle of a smaller diameter. Then, with the
radius of this smaller circle, describe another, cutting away its concave part. Take a chuck of
a large diameter, and turn upon it the circle which will be a guide to the thickness of the
lead, fastening it to the chuck with a few screws. This circle may even be cut out with a
turning saw. Turn the interior surface of the shape of the concave-guage already made, and give
it a couple of shoulders to impinge upon the external diameter of the wheel. When this is done
take the circle off the lathe, and cut it, with a fine saw, into two equal parts, which must be applied
to the external diameter of the wheel in such a way that the shoulders closely fit to it. Indeed,
in order to prevent the circle from being lopsided, which would have the effect of making the
lead too thin on one side and too thick on the other, it will be well to make a cheek-piece to place
against one of the faces of the wheel. The spout to receive the molten metal must be fixed in the
joining of the two parts of the circle ; if this precaution is not taken it will be impossible to
withdraw them without breaking them. Nor must the vent-holes, the need for which we have
already explained, be neglected. For all these details see fig. 6, which gives an elevation of the
whole ; a is the wheel, b the external circle, which, as is shown, enters sufficiently into the groove
toleave room for the lead, and, by means of the cheek-piece a, fits closely against one of the faces.

Carefully fix the little ornaments in the holes made between the spokes for the purpose, and
glue their tenons to the nave.

It is scarcely necessary to remind the amateur that the spokes ought to be very slight, so as
not to give the wheel too heavy an appearance ; the same remark applies to the ornaments.

Now to make and place the truck that carries the heck and the spindle.

Fig. 7 represents a front view of the truck ; fig. 8 represents it in profile. Fig. 8 also shows
that it is inclined in a contrary sense to the wheel. This is to prevent it from ever leaning
towards the wheel if the action of the cord, which passes over the lathe and over the pulley,
should tend to press it forward. The following is the way to make it :—

First turn a piece of wood as in @, a, fig. 7, leaving at each of its ends a bellying part for the
reception of the tenons we are about to mention, as well as to prevent it being weakened by the
holes that will have to be pierced in it. Make a couple of holes, one in each bellying part, and
exactly in the same line. Turn two uprights b, b, of the same size, with mouldings according to
taste. At their lower ends make tenons to insert into the cross piece a, a, and at their upper ones
cylindrical tops, the use of which will be presently explained. Finish them off with some kind of
ornament, according to taste. Before taking them off the lathe take a chisel and make on each of
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them two slight marks, at exactly corresponding spots, and at a distance of three-eighths to
one-half of an inch apart.

Now make a hole in the spheroidal ball which is in the middle of the cross-piece ; this hole
must not entirely pierce the ball, nor must it be exactly in a line with those for the uprights, but
a little to one side. Then turn the foot, the tenon of which must be of a half-flat square shape,
about an inch long, ar inch wide, and about half of an inch thick. The shoulder should be rather
more than an inch in width, in order to give greater firmness to the truck ; finally cut the tenon into
a screw, with a screw-tap of about three-eighths of an inch in diameter. Now cut a mortise,
about one-eighth of an inch wide, almost entirely through the cylindrical part of each upright.
Insert a small piece of ox-hide in each of these mortises, cutting the hide neatly off above and
below ; fasten it in with a headless nail, having first made a hole with a smaller borer for fear of
spliting the wood.  Each upright will now be in the position shown in fig. 8, in which the piece
of ox-hide is shown at a. '

The truck we have just described is that belonging to a spinning wheel with a treadle. The
truck used with the spinning wheel for the lap differs only from the other in the shape of its foot,
which has but one tenon. Figs. 6 and 7, Plate XXXVI, show a pattern of this truck.

Upon the foot (fig. 3, Plate XXXVL.) cut a mortise (c) about three inches long, and of the same
width as that of the tenon of the truck. This mortise must be made a little to one side of the exact
middle of the foot, as is shown in the plate, to allow the cord which passes from the wheel to the
pulleys to be perfectly straight, and to prevent it from leaving the grooves.

In a line with the centre of this mortise, and parallel to the edge of the foot, pierce a hole
about three eighths of an inch in diameter, of such dimensions, in short, as will enable the screw,
which has the same diameter, to work freely in it. Make this hole at least an inch larger than
the mortise ; that is to say, let it penetrate quite an inch deeper than the latter. It will be well,
indeed, not to pierce the hole for the tenon till the latter is in place, in order to allow the foot to
fit more exactly against the bottom piece. As, however, the tenon might split, it will be best to
merely mark the spot on the tenon where the hole ought to come, and then, removing the tenon,
place it in a vice (to prevent the wood from splitting) and make the hole. ~Cut the thread
with the same precaution.

Now turn a screw, termed a regulating screw (fig. 9, Plate XVIIL) beneath its head is a nut
which fits exactly against the end of the foot. The length and the breadth of this screw must
be such as will enable it to easily fit into the hole made for it. A little distance from this screw
cut a circular groove, the use of which will be presently appreciated.

Hold this screw against the under side of the foot, exactly in the spot where it is intended to
insert it. Carefully mark the position of the groove @, and make a mortise there of the size of the
screw, and as broad as the mortise made in it. The mortise on the foot ought not, for the sake of
appearances, to be pierced quite through to the upper surface. Prepare a piece of wood (fig. 10)
which will exactly fit into the mortise in the foot. Cut it round, making it of the diameter of the
mortise in the screw ; and when this screw is in its place and passed through the tenon of the
truck, insert the little wooden peg which ought to fit the mortise in the screw exactly, and keep it
firmly in its place. Cut off what projects beyond the bottom of the foot, and it will now be seen
that the screw, being prevented by the peg that holds it from doing more than turn upon itself,
will advance or withdraw the truck in whose foot it is inserted.

The reels on which the thread is wound in spinning can be obtained almost anywhere, the
heck also; we shall, therefore, say but a very few words in explaining their manufacture to those
who wish to make them themselves.
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Fig. 11 represents the reel and the heck as they appear upon the wheel. The heck is merely
an iron spindle, to one end of which is soldered the part with teeth shown in the plate. This part
is a thin piece of sheet iron or brass, about seven-sixteenths of an inch wide, and of such a length
that when bent it will be about the length of the rod. Fig. 12 shows it before it is bent. In the
middle is the hole for the spindle, fig. 13, which grows gradually smaller towards one of its ends.
At the other is a shoulder-piece, against which the heck impinges, and where.it is soldered. At a
(figs. 11 and 13)is a hole, which, starting from the circumference, issues at the centre, at the
extremity b, b ; it is through this that the thread passes on to one of the shuttles, and thence on to
the reel, round which it winds itself.

The tin ends (b, b, fig. 11) pass into the little leather pieces at the top of the truck’s
uprights, and, lubricated with a drop or two of oil, easily turn there. At one end of the reel is a
pulley ; it works in the spindle with but little friction; in the centre, and a little to the
side of the pulley, is a small bolt projecting to the extent of about three-sixteenths to a
quarter of an inch ; this prevents it from touching the other pulley, a circumstance which,
it it occurred, would make the friction too great. The pulley, g, must fit tightly into the
spindle, so that when it turns it will carry with it both the spindle and the reel. Now place a
cord over the wheel—a coarse silk cord is generally used—allowing it to pass over the pulley of
the reel, thence over the large wheel, and thence over the second pulley. The ends of this cord
must be fastened together either by a knot—the worst plan—by a piece of silk, or by another
method, which we will describe when we come to speak of the lathe with the overhead
motion ; here it would lead us into misplaced and tedious details.

The head of the spindle ought to be next to the spinner, the pulleys furthest from her.
Through the hole in the end, and through the centre of the spindle, pass a little piece of handspun
thread. Fix it to the shuttle, and then give it two or three turns round the reel. It is evident
that when the wheel turns it will carry with it the two pulleys. One of them, that which is
fastened to the spindle, will give the proper twist to the thread, while the other will cause the
reel to revolve. We beg our readers to observe that the twist of the thread depends upon the
diameter of the pulley affixed to the reel, and that the smaller its diameter the greater the twist.

The winch-handle is all that now remains to be made. The following is an ingenious manner
of making it. Take an iron, or better, a steel rod, about an eighth of an inch thick, and half an
inch broad. With a forge, if the amateur has one, or with a hot coal and a pair of bellows, give
the rod a C shape. As, however, a wider part must be left at each end, take a broader and thicker
rod, and give it also & C shape. When its two ends have been shaped and flattened, as in fig. 14»
finish off both sides of it as completely as possible, and, placing it on a smooth block of wood,
file these sides and the ends as well; the latter should be thicker on one side only. Finish it with
a file, and make its upper angle (where the ends are thickest) into chamfers, equal all round the
circumference, internal and external. Round off the two ends, and with a blunt file and a little
sweet oil polish the two surfaces and the chamfers. Finally, giving the middle of each end a blow
with a centre-punch, make holes there, sufficiently large to allow one of them (b, fig. 14) being
given a thread of the size of the screw at the end of the axis. Take a steel compass (fig. 4,
Plate III. Vol. I1.) and trace a circle from this point as a centre. Do the same to the other. Cut
a thread in the hole at b, but merely pierce that at a. Make the exterior angle of the two round
parts into chamfers.

Fraise the hole, which is simply pierced (we have elsewhere explained the meaning of the
word fraise). Take a piece of round steel, drawn on the draw-bench and whitened. Make a small



THE TURNERS MANUAL. ‘ PL. XVII.

Wieomd Brocks DavaSonlith



Digitized by GOOSIQ



THE ART OF TURNING. 111

tenon to it with a hand-file. This is a trifling operation, but we will explain it in detail, as the
process is useful in many cases.

Grip the piece of steel in a hand-vice (fig. 10, Plate IV. Vol. IL) allowing but little more
than the intended length of the tenon to project. Take a little brass plate, almost as big as a
farthing, and make a hole in it large enough to receive the steel. Put the plate in the vice,
and resting the steel upon clamps held in the vice with channels of different depths
and widths, shape the tenon with a flat-file, leaning the face which is not cut against the brass
plate. Then, turning the vice as is required, the tenon can easily be made the right size to fit the
hole it is intended for. The shoulder of the tenon will be made very circular and very upright,
which, unless the above precaution had been taken, would have been difficult ; but it will be as
well, before undertaking the operation, to re-temper the steel by the methods we have already
pointed out, as passing it through the draw-bench has a tendency to considerably harden it, and
in this state it soon injures the files. This should be done every time it is necessary to file steel ;
the only trouble the process will give will be that the steel will require repolishing with a little

emery powder, between two pieces of white wood.
This steel rod ought to be about an inch and a quarter long. A second similar tenon must be

made at its other end.

One of the two tenons must now be rivetted to the C-shaped winch-handle. The wood
which projects beyond the thickness of the part where it is placed must be reduced by striking
the fraise with a hammer. In order to accomplish this, fix the steel firmly in a vice, in such a
manner that it projects as little as possible, so that the strokes of the hammer may be more steady.
The rivetting should, if possible, equally fill the fraise ; but, as it is possible that the end of the
steel leans more to one side of the C than to the other, great care must be taken, and a square
should be frequently used. When the rivetting is properly finished, file the surplus till the joining
is no longer visible. Hollow out a piece of round brass about a sixteenth of an inch thicker than
the steel rod that has just been filed. Fit this brass tube on to the steel, on which it should turn
freely, but not too loosely. The tube ought to Le slightly shorter than the steel rod, measuring
from the tenon’s shoulder to its base. Now, on the upper side, make a rivetting with a very flat
curve, and such that the tube revolves easily on the rod. Then add the faces to the brass, and give
the tube a little play at its mouth.

Turn a wooden handle, of the shape shown in fig. 15, but first hollow it to a depth of about
a sixteenth of an inch longer than the whole length of the tenon, making the part hollowed out
of such a diameter that the brass tube will just tightly fit into it. Make it of such a length that
the ball at the end, which must not be hollowed out, overtops the top of the rod. Finally, put a
little oil into the tube, and make the ball fit into its place by striking it with a mallet. The
handle will now turn without showing any rivetting beneath, as is often carelessly allowed. As
water is used in spinning, to tighten the thread between the finger and thumb, it is usual to add a
little arm to the wheels on which to hang a cup.

Turn a couple of cylinders, as at a, b, fig. 16, of equal length. They should be made out of a
piece of wood about an inch and an eighth in thickness. Keep a part at each end of the original
width, and reduce the cylinder between these two ends to a diameter of about three-eighths of an
inch. If, however, the middle be reduced to this smaller diameter before the two thicker ends are
turned, the resistance offered by the thicker diameter might cause vibration, and induce the chisel
to cut untruly. First, therefore, use the gouge to reduce the middle to a diameter of about seven-
sixteenths of an inch, Then, having given each cylindrical end a length equal to its diameter, cut
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them off at right angles, and round off each, ball-shape. In order the better to succeed in
accomplishing this, trace upon a piece of cardboard, or, better, upon a piece of thin brass, an arc of a
circle of about an inch or an inch and an eighth in diameter ; this must be used as a guage. When
both the Lalls are perfectly round, the centre stem can be reduced to the thickness required, and
can either be ornamented with inouldings or be left plain.

Now cut away from cach ball as much wood as exceeds the diameters of the stems, by means
of a couple of parallel strokes in the same plane ; this will give each piece the shape shown in
fig. 16. Polish the surfaces with the rasp, taking care to preserve the proper thicknesses. In order
to be sure of this, it will be well to, now and again, test them with a correct rule; and, finally,
whon they are placed one against the other, the faces of each ought to coincide without the stems
touching. Carcfully see if the centres of both circles, both above and below, are concentric, and make
a hole of about an eighth of an inch in diameter through the two centres, which should lie one
above the other at e. Insert between these surfaces a piece of well-polished brass, of the diameter
of the part to which it is affixed ; then, with a small piece of round brass, make a rivet which will
exactly, but not too tightly, fit the holes, and neatly remove what projects, trying, from time to
time, if the friction is sufficiently slight by folding the tin arms one over the other.

The hole ¢ ought to be seven-sixteenths of an inch in diameter, to receive the screw which
fastens the part to the foot of the wheel ; the hole d, in which a thread must be cut, carries a
small cup resembling those on the winders we have already described ; it must be made so that a
little glass goblet for water can be inserted into it.

This description would be incomplete if we omitted to speak of the distaff. It is shown in
fig. 17, and we fancy that anyone who sees it in the plate will be able to make it on the lathe.
Thore is o small brass creseent at ¢, which is usually placed there ; it is inserted in a hole made at
the top of the distaff.

The stem of this distaff is long and thin, and it is rather difficult, in turning it, to prevent the
chisel from cutting untruly ; the following is the method that must be adopted :—

Turners of chairs content themselves with making wooden pins, fig. 18, which, as they
diinish towards the end, are easily inserted in the holes made in the lathe’s rest, at the spot where
the tool offers its greatest resistance. These pins are driven in till the hooks upon them touch the
piece that is being turned ; to keep it in its place a wooden wedge is forced into the hole from the
outside, that is to say, from the operator’s side, to tighten the pin. If the pin be long, two or three
may bo insorted.

Fig. 19 represents a much more suitable and more convenient instrument than the above;
a, b, ave a couple of spindles fastened with tenons and mortises into the bar ¢, at a suitable
distance apart, so that the bar of the lathe will have plenty of room. Fasten a piece of steel with
a couple of rivets inside the spindles ; the steel must be held in & watch spring, or a piece of cold
hardened brass, and bent at the top, as is shown. By this means the piece will be solidly fastened
to the bar. To make it firmer still, a screw with a flat head, which will press against the bar,
may bo placed in front at . Lengthways on the bar ¢ is a mortise-hole about three-eighths of an
inch broad, and about three inches long. The square tenon of a small upright d is placed in this
oponing ; the end of this tenon is cut with a thread, so as to allow of its being fastened by a
serow from underneath in any position required. A mortise-hole, three-sixteenths of an inch in
thickness, an inch and one-cighth in length, and parallel to the groove of the bar, is cut in the
upright. A little wooden wedge of sufticient thickness, but not so wide as the length of the
wortise-hole, is inserted in the lathe to fix the mortise, which is at both ends, at the required height,
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and to make it possible to exactly grasp the diameter of the piece being turned. In the right

face of the upright is a screw, which, being driven against the wedge, holds it fast at the height
desired. At the opposite end to the spindles is a screw f, whose head g, leaning on the work
bench, prevents the rest from shifting, and lends stability to the piece being turned. A quantity
of wedges of different sizes should be kept in stock.

Finally, instead of this instrument, the amateur may use a collar-plate, the wheel and the
wooden plates of which have been taken off and replaced by a small piece of wood, which can be
fastened at the desired height by gripping it between the T and the collar. '

The distaff, which is from fifteen to eighteen inches in length, may seem an awkward object
to carry about ; in that case it may be made in two pieces by cutting a hole for the tenon of the
stem in the axis of the bellying part.

PART VIIL
SPINNING-WHEEL WITH TREADLE.

BOME people prefer turning their spinning-wheel with their feet. We will, therefore, describe

this kind of spinning-wheel. The wheel has a large diameter, and if the amateur has not a
single piece of wood large enough for it to be made out of, two must be used. The plain groove
and tongue, however, will not suftice ; the edges of the two pieces of wood out of which the
wheel i3 to be made must be prepared so carefully that the joining is almost invisible, both above
and below. Put the two pieces on the bench, side by side, and with a compass, mark at the
joining the two circles which are to form the wheel. At these points, in exactly corresponding
places on each piece of wood, make mortices of about an inch in depth, about as broad as one
third of the thickness of the wood, and of exactly such a length that when the wheel is put
together and the groove is made, the mortise will remain untouched. The amateur may make
himself certain on this point by tracing, from a common centre, at the two joinings only, an arc of
a circle corresponding in size with the bottom of the groove that will be made upon the wheel.
The mortises should not penetrate as far as this circle.

Now make a couple of dummy tenons, of the same dimensions as the mortise holes, but not
quite so long as their depth. Take a rasp and roughen the tenons, to help the glue to take a
firmer grip, and glue them into their places with some strong and hot glue ; then put them under
a strong holdfast, where they must be tightened with a cramping-frame, a tool described in our
chapter on “Carpentering.” If the joining has been well accomplished, the wheel will now be as
strong as if it had been made out of a single piece of wood. To altogether hide the joining, it
would be well, if the wood has any strongly-marked grain, to see that this matches at the points
of contact.

The wheel we are speaking of, which ought to have a diameter of 15 or 16 inches, will have
a very powerful swing, and it is seldom that an amateur has a lathe strong enough to resist it.
It will be a good plan, therefore, to strengthen the lathe by placing one or two props at each end,
which, wedged against the ceiling, will keep the lathe steady. For fear of injuring the ceiling,
it will be advisable to interpose a piece of wood of at least eight or ten inches square between it
and the ends of the wedges.
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For the same reason, the large size of the wheel, it should be placed upon rather a large
chuck ; a chuck whose pulley should be about two inches in diameter, and the hole made in
which should be about one inch and an eighth in diameter. While the chuck makes two
revolutions, though the large diameter of the wheel will not make 1nore, still, as the rapidity
increases in proportion to the length of the radius, the resistance increases in a like ratio, and
makes the operation on of some difficulty, particularly when the lead has been run into the groove.

We will not dwell on the method of making this wheel. The details we gave about the
preceding one are sufficient. We will confine ourselves to remarking that the wheel would be
much more easily turned on a lathe with the overhead motion, than on the ordinary lathe with
centres. The uniformity of the continuous motion considerably diminishes the vibration ; but we
bave promised to suppose the lathe with centres to be the only one within reach of the amateur, and
we adhere to our promise.

As this wheel has a much larger diameter than the last, the ornaments to be placed between
the spokes must be much more numerous.

As the spinning wheel we are describing only differs from the preceding one in its foot, we will
confine ourselves to that part.

Fig. 20 represents the spinning wheel complete. The wheel is supported between two
uprights as before, and these uprights are fastened to the cross plece A, B, by screws placed
beneath.

The frame is made of four pieces, A, B, ¢, D, finished with the plane, and fastened together at
their ends by four screws, a, b, ¢, d. Two uprights, turned on the lathe, and ornamented with
mouldings according to taste, are attached to the frame with screw-tenons, the screw-holes
being beneath. These four uprights are joined near their lower ends by two cross pieces, turned
upon the lathe, and by tenons placed to the bellying parts which have been reserved in the added
mouldings. In front, and just at the foot, is a cross piece, fastened in the same way as the others,
but it is flat and made with the plane. Finally the two hindmost uprights are also fastened
together by a cross piece made with the plane, and which has also screws and mouldings. A
treadle is attached to the first cross piece by which the wheel is turned. It is customary to fasten
a small upright c, fig. 20, to the treadle with a small piece of catgut. The knot of the catgut is
shown at a. At the top of this upright is the hole for the axis of the hand-winch.

The truck is arranged in a very different manner ; ¢ is a piece of wood, at each end of which
and at an equal distance from the bars 4, B, is a forked opening which receives the two bars, above
and below. On this cross piece are attached the two uprights, which carry the shuttle and the
reels in the same way as they were carried in the preceding wheel. The cross piece, c, is
thick enough to allow room for the screw E, which is kept back by a method we have already
explained, and fits into the worm cut in the cross piece <. The axis of this wheel may differ from
the preceding one in the fact that it prolonged behind the hindmost upright and bent at right angles
with itself, as is shown in fig. 22. At the top of the little rod, fastened to the treadle, is a hole
into which is inserted the button at the end of the piece with the elbow, and which communicates
with another of the size of the piece with the elbow, represented on a larger scale in fig. 23.

We gave such a minute description of the first spinning-wheel that we think we have said
enough to prevent any difficulty of construction arising in this one. We will be silent, too, as to
the very inferior spinning-wheels we meet with in the country; they are exactly like the last,
except that they have no mouldings, that the wheel iy slightly larger, and that it is not

weighted with lead.
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PART VIII

FLEMISH SPINNING-WHEEL.

IG. 1, Plate XIX. represents this spinning-wheel in a finished state. The foot that supports it
is very solid, and stands very firmly on account of the space between the four uprights. The
following is the method of its construction :—

Turn a round foot on the lathe. It should be made of some precious wood, such as rosewood
or mahogany, or at any rate of pear or walnut wood. Give this foot a diameter of about twelve
inches, and make a slight moulding on its upper rim, such as a quarter-round, a shafferoon, &c.
Prepare a suitable piece of wood, and mark out upon it the four pedestals, b, b, b, b. Fig. 2
shews that the front pair of these pedestals are more inclined to the foot than the other, while fig. 1,
or better still, fig. 3, which represents the foot seen from beneath, shows that the four pedestals
diverge, following the direction of two diameters of the circle; that is to say that each leans
slightly away from its two neighbours.

The following is the way to fasten the pedestals to the foot. Paste some white paper on a
table, and trace upon it the design of the foot ; then, with a sliding square, take the shape of the
joining-places and mark them on each pedestal at the place where the tenons will come. Make
a dovetail at this spot, rather shorter than the thickness of the foot; trace beneath the latter the
exact place of the tenon, which must also be dovetailed; and, in order to enable the tenon
to be inserted in the foot, lengthen the mortise-hole towards the centre of the foot, but at right
angles, so that the tenon may freely enter. When the dovetail is properly made, insert the tenon
in the square mortise-hole, and thence into its proper position, where it should fit very tightly.
When the four pedestals are thus in position, take a piece of square wood and stop up the mortise-
hole and that side of it which is next to the tenon ; then glue it in such a way that the joining is
as little visible as possible. The two pedestals that are in front are joined by a cross-piece, thick
enough to allow of the treadle ¢, fig. 1, and a, fig. 2, being fastened toit. This treadle is atfached
to the cross-piece by a strong wire bent at right-angles, the pointed ends of which, after passing
through a hole made in the treadle, are inserted in the cross-piece. The edge of the foot is made
circular, so that in working the treadle the legis not chafed by it.

Above the foot are two uprights, d, d, figs. 1 and 2, turned in column shape, but the length
of which prevents their being given regular proportions. Their total height should be at first equal
to the diameter of the wheel, which ought to turn freely over the foot; these lengths nake any
convenient moulding ; then, decreasing the thickness of the upper part, beginning from just above
the moulding a, turn the rest of the upright cylindrically to the top. The length will now be
about a foot. For the complete wheel, and for details the amateur must be guided by the model
made to the scale of two feet, which is the under one ; the model on the scale of one foot, which is
by the side of the other, must be used for the parts to> which we have given double proportions.
The eye will be an easy guide in this. Make a cylindrical portion or tenon at each end, rather
thick at the bottom, and long enough to allow of a thread being cut upon it and a nut being
serewed on beneath, as is shown at a, @ ; the nut may be hidden in the thickness of the wood.

P
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At the top of the two uprights is a cup, the small size of whose fuot does not admit of a
thread being cut in it. The screw must, therefore, be made at the bottom of the cup, A, A, fig. 4,
and the thread into which it is to be inserted must be cut in the upright itself. These uprights
are joined together at the top by a cross-piece, shown -in fig. 2, and represented separately on a
large scale in fig. 5. This cross-piece has two holes made in it for the reception of the tenons a, «
fig. 4 ; there should be the same interval between these holes as between those in the foot, so that
the direction of the nprights remains parallel. The cross-piece is kept in its place by the two cups,
the bases of which press upon it. In the centre of the cross-piece is another hole to receive the
collar of the regulating-screw, A, fig. 5. This is how this screw is made and kept in position,
Turn a cylinder thick enough to receive the twist of a screw with a close thread. Cut a thread in
it, and then, having replaced it on the lathe, give it a bellying part, as at «, fig. 6; then turn a
cylindrical part of a lesser dinneter than that of the screw, which will fit into the handle of this
screw, as in fig. 6. To make this handle, roughly turn a sufficiently large piece of wood ; prepare
it at one end and place it in a plate; then pierce it with spoon-bits of different sizes, and finish
the lole till the cylindrical part of the screw fits tightly into it (see fig. 7). The cylinder ought
to fit tightly into the handle; finish shaping it on the lathe, taking care that the cylinder turns
truly ; then pass the cylinder into the hole in the cross-piece, put sowme hot, but rather thin, glue
on the cylinder, and, without giving it time to get cold, force the cylinder into the handle right
against the cross-piece, where it must be fustened with a pin (a, fig. 5), in such a way that it turns
easily, but not loosely. It will be advisable, before glueing these parts {ogether, to rub the collar
as well as the liole with a little soap, to prevent the friction from making the wood creak. For
the same reason the interior angles of the holes should be a little rounded off.

As most of the separate parts of this wheel are made upon the lathe and afterwards finished
with the plaue, the mouldings shown upon the cross-piece in fig. 5 should be turned between the
centres before adding the screw and the handle.

The movenble cross-piece which carries the heck (fig. 8), has now to Le made. The two lholes
a, a, must be large enough to allow them to slide easily on two uprights A, A, fig. 2, and of the
same distance apart as are the upvights themseclves. The hole b, fig. 8, has a thread cut in it to
receive the screw (fig. 5), which being fastened to the cross-piece carries that with it (fig. 8). It will
be seen that one end of this cross-piece is longer than the other, with regard to the position of the
holes through which the uprights pass; the longest end is placed at the bevilled edge of the
foot, the side on which the spinner sits. Fig. 8 shews the mouldings that can be added to this
cross-piece. In its thickest face are a couple of holes, which admit the tenons of the two arms
A, A, kept in position by the nuts ¢, ¢, which bite the screw-ends of the tenons.

A mortice is made in the length of these arms. Some pieces of ox-hide are placed in this mortice,
and on this leather turns the spindle, as we have described when speaking of the preceding
spinning wheels. A pulley, (fig. 9), with a good deal of friction, is fixed to the spindle, which it
causes to turn; and a reel (fig. 10), turning at its extremity a pulley, revolves freely on the spindle.
A glance at the different figures in the plates will explain that the regulating-screw, as it causes
the cross-piece to rise or fall (fig. 8), increases or diminishes, as may be desired, the tension of the
double cord, which, put in motion by the wheel, tnrns the bobbins.

Fig. 2 represents the shape that the nave ought to have to turn freely between the two uprights.
Place the wheel in position, and pass the axletree through the two holes and into the nave,
Take the small button at the end of the winch-handle, which prevents the truss rod from shifting,
and screw it on. A mortice may be made in the shaft next the winch-handle, and a swall part of
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the other end be cut into a screw. Add a nut, which may be sunk in the wood-work, and the
wheel will be solidly fixed to its axletree.

The remaining two uprights, one of which carries the water-cup, and the other the distaff,
have now to be made. These uprights (, E, fig. 1) are rather higher than the top of the wheel.
They are fastened to the foot of the wheel (4) similarl; to the uprights that support the wheel, by
tenons and nuts, as shewn at b, b, fig. 3 ; the whole of this length is turned of a cylindrical shape,
except at their base, where a plinth is left. At the upper end is a moulding or beading, which
forms the astragal. A thread is cut in their lower ends to receive the screw beneath the cup as at
A, fig. 4. Anarm, in two parts, E, F, which fold one over the other, enables the spinner to shift
the position of this cup whenever she likes. The way in which this arm is made to revolve at the
top of the upright is very simple. It turns upon a round-tenon beneath the cup. As for the
hinge in the middle of the arm, it requires a particular precaution. If the amateur rested content
with making a tenon beneath the cup, and after passing it through both divisions of the arms,
fastened it beneath with a nut, the screw would undo itself as the arms revolved. The following
is the method to pursue, a plan that can be applied to every instance of a couple of arms turning
upon a screw pin, which it is wished to lessen or to tighten at will, without fear of their coming
apart :—

Turn a piece of wood long enough and broad enough for the vase. Beneath the latter make
a cylindrical part, a hair-breadt!’s less in length than the thickness of one of the arms, and mark
off their lengths with a slight touch of the chisel’s edge. - Mark off, in the same way, a second
length, equal to the thickness of the second arm; and then, having divided the whole length into
four or six equal parts, place it in a vice, and give a square shape to the last cylindrical part,
making the shoulders abut against the first chisel-mark. This square shape must be given with
the file and rasp, with great care, so that the diagonal width from angle to angle be equal to the
diameter of the former cylinder. Now, put the work back on the lathe, and, next to the square
just made, turn another cylinder equal in diameter to the diagonal of the square; this
cylinder, which must be cut into a screw, should be long enough to be passed through the screw-
plate. Then turn a round-shaped nut in the lathe, of about half an inch in thickness, and cut a
thread in it of such a diameter that it will easily fit on to the screw. Make the hole in the arm,
which ought to come just above the other, square, so that the square part fits it exactly. During
these preparatory operations, the cup ought only to have been roughly shaped with the gouge.
It may now be completed. Any shape preferred may be given it, and it will be easily under-
stood that the upper arms of the lever will revolve upon the cylindrical-tenon beneath the cup,
while the square portion, next to the tenon, will be he held tightly by the nut which is placed
below, and that nothing will be able to loosen the screw. But as the threads made of
wooden screw-plates are very wide apart, and are, therefore, not always suitable, we shall take
another opportunity of showing how to manufacture these fastenings on the lathe with the over-
head motion. '

All that now remains to be made is the baluster b, at the top of which is the table-piece
supporting the cup in which the spinner places a glass of water to wet the thread as it passes
between her fingers. A glance at the plate will shew that this baluster is very easily made. It is
screwed into the arm ¥, and requires no nut beneath. A thread is cut in the upper part of the
Laluster to receive the foot of the cup. The table-piece, turned on the lathe, fits at its centre upon
this screw, and rests against a shoulder cut in the baluster. The cup is hollowed sufficiently to
securely contain the glass placed in it. To make this glass more secure still, and to prevent it

P2
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from running the risk of falling, should the wheel be knocked against the foot, it will be well to
heat a little cement and place it at the bottom of the cup. The end of the other arm is pierced to
receive the stem of the distaff a, as is shown in fig. 1.

The distaff is merely a rod turned on the lathe, and supported by three or four uprights, as
we have above explained. Turn separately a conical piece (a), which will fit tightly into it, and
beneath which is a mortise. The ribs shown in the plate must be placed in this mortise, and a
similar bellying part with a mortise-hole must be made about eight or ten inches from the end. The
ribs will be kept fixed by their extremities between the two projecting parts, and will fit, above
and below, into the holes already made there, and, if they are of equal length, will make these a
kind of regular spindle.

A small crescent of gilt brass is generally fixed at the top of this distaff; it may be made of
ivory, if preferred ; a tenon must be made beneath the crescent, which must be screwed into a hole
pierced in the top of the distaff.

This kind of wheel can be made more attractive in appearance by making all the mouldings
of ivory. When first glued in they need only be roughly shaped ; they can be finished afterwards.
These ivory mouldings produce a pleasant effect, particularly if the body of the wheel is made of
some dark wood. They can also be made of holly, or of thorn, whose grain is very fine and very
close, and whose colour is of a delicate white. We merely point out these details; the amateur
can choose which he prefers.

We have already sufficiently explained the heck and the way to make it ; it is uunecessary to
repeat what we have said.

If it is desired to give a very high finish to this spinning-wheel, the distaft might be given the
shape of a twisted column ; but as this is accompanied with some difficulties, we will not stop to
now describe the process ; we will speak of it when we deal with twisted columns.

In order to perfectly succeed in the manufacture of the different parts of this wheel, they
must not be made out of wood prepared with the plane before being turned. If the wood is valu-
able, to do so would entail a considerable economy, but as the ridges left by the plane would
abruptly come in contact with the chisel, the different pieces would be damaged and rendered
useless. It is, therefore, better to decide Leforehand what sized piece of wood to select for each
different part ; turn it to its intended shape, and then plane it on the bench. This, however, is
not a very easy thing to do, as the circular shape of the parts will prevent the plane from being
effectually used. At each end of each part reserve a greater length than is necessary, for the
insertion of the points of the bench-hook. Roughly shape with the plane each of the faces that have
to be made, taking care to select for surfaces the best and most perfect portions of the wood. This
must be done gently, for if the amateur attempts to cut any large shavings from the thick parts,
the grooves and narrow parts will run the risk of getting broken. While shaping the wood,
examine it with one eye closed, and it will be easily seen if it is even, convex, concave, or out of
trim. Whatever kind of wood may be used, it will be well to finish each face with the upright
plane, or, better still, with the double-bladed plane. Both these planes, and particularly the last,
arc well suited to smooth knotty and cross-grained wood ; and as each piece will have been care-
fully polished on the lathe, all that remains to do will be to polish the face.

The shape to be given to the different parts demands that these be made of different dia-
meters. The bellying part of a baluster, for instance, is much thicker than the hollow part of a
pedestal or an astragal. If an attempt were made to plane the wood down to the thickness
required for the astragal, it would be left too thin for the swell of the baluster. The thickness to



THE ART OF TURNING. 119

be given to each part must be settled beforehand, and, when these thicknesses have been more or
less obtained, the amateur need not trouble himself as to whether the plane has cut away right
down to the dimensions of the smallest diameter; this may be seen at b, b, b, b, fig. 4, and in all
the other figures.

The way we have already described of fixing the glass on the table-piece, b, fig, 5, is the
simplest and the quickest. If, however, more careful work is desired, one of the two following
methods must be resorted to.

Trace upon the table-piece, a circle of the same diameter as the glass, and at a little distance,
outside this circle, pierce four holes of about three-sixteenths of an inch in diameter, equally
distant from the circumference of the circle. Cut a very small thread in them, and turn four
balusters, whose height, the square at the top not included, is exactly that of the glass. At the
bottom of each of the balusters make a screw tenon of the same diameter as the thread cut in the
hole. It will easily be perceived that when the glass is in the centre, it will be kept in its place
by these four balusters, and that the square at the top will rest upon the rim of the glass.

The other method is to make the table-piece thick enough to allow of a mortice being cut in
it, capable of containing the foot of the glass, plus a nut projecting some three-sixteenths of an
inch beyond this foot. Above the table-piece, another piece may be screwed on to the tenon of the
baluster (b, fig. 1, and ¢, fig. 2), and a mortise may be cut in it to contain the foot of the glass.
Turn a ring of the size of this mortise, and cut a thread in it on the lathe, of the same size as the
thread that must be cut in the mortise. When the ring fits well into its place, the mouldings
must be made to correspond, as in b, fig. 2, care having been first taken to ascertain, if, after
putting the glass in position, the ring rests upon the foot.

Take off the nut, and split it in two with a knife or other tool, taking care that the split is not
visible ; in order to ensure this, it will be well to place the blade beneath. It will be understood
that this nut which, when whole, would have given egress to neither the glass nor the foot, will
now it is in two parts fit into the mortise, and hold the glass by its foot; and that, if the nut has
been carefully split, the split will not be seen when the nut is in its place. This last method is more
solid as well as more sightly, but as it can only be had recourse to with the assistance of a lathe
with an overhead motion, we have somewhat anticipated in speaking of it here.
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CHAPTER 1V.

@upestyy amd - Gmbyoideny  Hrames,

PART L

THE TAPESTRY-FRAME.

EAVIN G described the winder and the spinning-wheel, we will now proceed to give a descrip-
tion of a tapestry-frame.

Fig. 1, Plate XX. represents the tapestry-Tame complete. A, B, are two wooden cylinders,
generally made of precious wood, such as mahogany, rosewood, &e. These eylinders, which are
termed rollers, are about an inch and an eighth in diameter, and about five feet long. The scale
at the bottom of the plate will give the exact dimensions. At each end of these cylinders is a
strong brass ferrule, to which is soldered a brass cog-wheel ; but the wheels of one of the two
rollers are cogged in an opposite direction to allow the material to be stretched till it covers the
roller from below. In the centre of these rollers and cog-wheels is a square iron pivot, fitting
tightly, the collar of which, turned very round, passes through the ends of the cross-piece c, D, on
the other side of which it is fastened by a nut, shown in the plate. On the flat part of each
cross-piece, and close to their ends, are a couple of catches, a, the teeth of which fasten into those
of the cog-wheel b (fig. 2), and hold both it and the roller fast at the place at which they have
been set. In order to easily release this catch it is made to project beyond the tooth which catches
in the cog-wheel, and a little beyond the length of the cross-piece; it is then easy to take
hold of.

When the cog-wheels and the ferrules are being fastened at the ends of the rollers care must
be taken that the teeth of both are so placed that they both bite together in the catch. If this
precaution be not taken, when the frame is exposed to a good deal of tension, and the roller is
consequently inclined to turn aside, one of the cog-wheels will be completely stopped, while the
others will be free from the catch, and the strain of the material will force the wood to give.

The two rollers are turned throughout their entire length, and ought to be perfectly
cylindrical, in order to ensure the equal tension of the material, and to prevent creases.
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The two cross-pieces ¢, D, as is seen at D, fig. 3, are not throughout of an equal width. The
two endsare rounded to a diameter rather greater than the diameter of the cog-wheel, b, fig. 2,
which presses against them, so that the teeth may not injure the hands. To give a greater degree
of grace and lightness to these cross-pieces, which ought to be as wide in the centre as at the end,
their thickness should be diminished, starting from the round ends, by a couple of invisible curves
meeting in the middle. A small astragal a, «, a, a, fig. 3, may be neatly and carefully cut in them
if preferred. The screw pins, which are fixed into the rollers, ought to pass into the cross-pieces
through a hole pierced in the centres of the round ends ; figs. 1 and 3 show the nuts which screw
on to the bolt-pins on the outer side of the cross-pieces.

The most convenient attribute that the tapestry-fraine can have when it is standing up is to be
capable of being inclined at the will of the person using it. There are several ways of giving it
this peculiarity. One is to make the cross-pieces ¢, b, much wider than is necessary, and to cut in
their centres a semi-circular part which will fit into a mortise made in the uprights. This was
the method of procedure in tapestry-frames made solely of wood, whose tenons were capped with
wooden nuts ; but taste having long since insisted on extreme finish in these frames, having indeed
made themn a piece of ornamental furniture, as much care and study as possible have been brought
to bear upon their manufacture. It is this last phase of the tapestry-frame we are here describing.

Take a piece of wood about an eighth of an inch in thickness, and make a model of the brass
piece A, fig. 3. Beneath the hollow (b) cut a couple of shoulders, which, resting against the cross-
piece, and being beneath it, will increase its solidity.

Above these shoulders make a fang of about an inch in length ; this will enter into the side
of the cross-piece, where it will be solidly bolted by two little steel pins neatly rivetted on each
side; or if there are any objections to these bolts showing outside the cross-piece, two wooden
screws may be used in the following way:—

Select two wooden screws with perfect threads, and a little larger than the thickness of the
cross-piece. Prepare the heads and stems of the screws with a file. When they are in position
they ought not to bite the wood till the body of each screw has passed through the brass piece,
Nor ought their ends to be visible from the other side. In this way the work will be very solidly
fastened, and there will be no rivetting to spoil the outer side of the cross-pieces. This arrange-
ment will, moreover, enable the frame to be taken to pieces without interfering with the cross-
pieces.

Send the piece to the founder, and tell hin to make a couple. When they are cast, the first
thing to do is to file away the seams left by the joinings of the mould, and to carefully hammer
them. For this purpose, take a round-headed hammer of about three or four pounds weight. A
hammer used to forge a piece of cast brass should be neither too heavy nor too light. Too heavy,
it displaces too much metal at once, and loosens the cohesion of the parts close to the blow ; too
light, it hardens the surface merely, its too small weight being unable to affect the metal below a
trifling thickness.

In order to attain complete success, the best way is to begin by preparing the metal with
rather a coarse file, using subsequently, and in a cross-direction, a smooth one. This process
removes the microscopic cinders and sand, which, in the process of casting brass, become fused in
the metal, to the injury of its sutface. Then hammer (while cold, all brass should be hammered
cold), the piece all over, always beginning in the centre, and radiating gradually to the circum-
ference, in such a way that the Llows form a spital. Do the same to the other side, taking care
that the blows are dealt with an always equal force. We dwell a little on thesc details, as they
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apply to all cases of forging brass. Sheet brass will always bear bammering, and if the piece in
question be cut out of this brass, it can be forged at once ; but cast brass is always rather brittle,
and it is best to re-temper it at a slow fire, without using the bellows, and hammer it when it has
again got cold.

Very thin pieces, of an eighth of an inch in thickness, for instance, which it is desired #o
reduce to half that volume, in order to make springs, must be considerably thicker before being
hammered than it is intended they should be afterwards. Hammer them first gently, or the
metal, in attempting to give, being kept in check by the surrounding parts, will split near the
edges. Then strike a little harder, and end by giving, all over the surface and with uniform force,
some very hard strokes. The metal may possibly crack a little in several places near the edge, but
if it has been chosen of greater dimensions than are required, as the surface spreads still nore on
being struck. there will be enough sound metal left for what is wanted.

When a piece of brass has begun to crack, no more blows must be given in the vicinity of the
flaw. To continue to strike it there would be to force the matter to spread still further, and
would, in consequence, increase the flaw. But the hlammer should be used at each side of the
crack, in order to induce the edges to meet, and lessen the fissure.

Those of my readers who have not much experience, and who desire to learn how to apply
different methods to all sorts of cases, as well as to be taught how to make any one object in
particular, will excuse this digression on the forging of brass.

By the above method excellent springs can be made in a variety of circumstances, instead of
making them of steel. But let us get back to our tapestry frame.

When the piece of brass has been thoroughly hammered, it must be placed on some smooth
wood, and fastened there by five or six nails. Then, with a rather rough file, work it all over,
always taking care to cross the strokes; finish with a smooth file.

Turn the piece over, and finish it on the other side, taking care to frequently measure with a
guage, if it is everywhere of equal thickness. This being done, it is a question of giving it its
proper shape. First settle the position for the bolt-pin, this being the centre of the movement of -
the piece, and of the lower part of the frame. Make a mark at this spot with a centre-punch ;
then with a compass with steel points turn the outer circular part; and then two more con-
centric circles, the interval between which must be cut away. Finally give the piece the shape
shown in A, fig. 3. ‘The other might be traced in the same manner, but the best way is to take a
borer of medium size, and after piercing the hole through which the bolt is to pass, to pierce a
similar hole in the other piece in exactly a corresponding spot. Then fasten the two pieces
together, one above the other, with a brass bolt, roughly but strongly rivetted above and beneath.
The two pieces can now be filed and finished together, and will he almost identical.

Pierce a hole in the space between the two circles. Introduce the blade of a cutting nut-saw,
and cut away all the wood comprised between the two circular parts, leaving the mark, so as to
be able to afterwards use the file. If the plates were tolerably thick it would be now easy to
make this opening by piercing a succession of holes between the two lines, and removing the
intervals with a graver to make room for the file. By this means both pieces are finished simul-
taneously. Take out the bolt-pins and separate the pieces in order to polish them, first with a
stone and some oil, and then with a piece of white wood. Then rub it with a piece of very fine
felt to remove the grease and to give it a brilliant polish. ~ Greystone is also used for this purpose.
It completely removes all traces of the file, the wood being afterwards polished with some white
wood-charcoal. This last method has less effect upon the surface, and ought, therefore, to be
preferred. This is the way to polish all brass.
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Now comes the question of the foot. This is composed of two uprights E, E, which may be
made of the shape shown in fig. 3, the most usual one, or any other. These uprights are fastened
at the bottom, by means of tenons and mortises, to the parts F, F, the shape of which is sufficiently
shown in fig. 3. A cross-piece (G) is fastened by meaus of tenons into the uprights, and in order
to render the frame portable and easy to take to pieces, an iron bolt, cut into a screw at the end,
is fastened at each extremity of the cross-piece. A brass nut (b) is screwed on to the bolts on the
outer side of the upright. The bolts are fastened to the cross-piece by pins passed through holes
pierced in their ends. At the top of the foot, and beneath the frame, is a shelf, fixed on the
uprights in the same way. On this shelf are placed wool, silk, needles, scissors, and other articles
used by the embroideress. To prevent this shelf from shifting, and the objects upon it from falling,
a tenon is made at each of its ends, which fit into a mortise-hole made in the uprights; in order
to make it firmer still, these tenons should not be allowed to project beyond the ends of the shelf;
and a mortise should be cut at each side of the latter, into which the uprights themselves will fit.
This will keep the shelf perfectly steady ; fig. 1 shows the process. A raised rim is made round
the edge of the shelf to keep the reels from rolling off.

If the rim is made exactly at the edge of the shelf, thus making an angle in which small
objects can get lodged, it will be found very difficult to pick up a needle or any other minute
article from the surface of the shelf. The following is a method of making the rim, which will
obviate this inconvenience. Take a plane and make some small rods long enough to go quite
round the shelf; make them twice as thick as will be required, and cut a rabbet partly against
and partly above the shelf. Fig. 17 shows the shape that should be given to this beading. Make
the upper projection as large as is thought proper, but take care that the ledge is level with the
upper surface of the shelf, or rather that it somewhat projects beyond it, so that a margin is
left for finishing it with the plane. Then, with the proper moulding tool, cut a shafferoon on the
inner part, that is to say, on the same side as the rabbet, and, with a moulding plane, round
off the upper portion of the ledge. Leave a square of about an eighth of an inch between the
shafleroon and the rabbet. Make another rabbet, of less than an eighth of an inch in depth, all
round the shelf; using a rabbet plane in order to cut neatly. The width of this rabbet must be
exactly equal to its projection, so that when it is finished it may exactly meet. The shortest way
is to fasten these rods down with a few nails. Drive the latter in till their heads are below the
surface, and fill up the holes with soine wax eoloured like the wood. This is the quickest method
of procedure, but it is not the best. As a rule, rims fastened down in this manner give, after a
short time, and the interstices admit the dust, dirt, needles, and other small objects. The best
way is to fasten them with glue and very small screws, the heads of which should be driven below
the surface of the rim. The heads should be covered with wax of the same colour as the wood,
and mixed with a little fine sawdust. The work will then be pleasant to look at, as well
as solid.

The rollers will stretch the material lengthways; but this is not sufficient, it must be
stretched breadthwise, and by its selvage. The following is the way to do so:—

Take a sheet of cast brass, about one sixteenth of an inch thick, and fushion it upon an iron
cylinder about 12 or 14 inches long, into a semi-circular tubing. Make four of these, which when
joined together, two by two, will make a couple of complete tubes. Solder a hollow rod of brass
at intervals of half-an-inch, applying the solder for the same space. Each of these little cylinders
must have been pierced in the centre, and turned upon a steel pin, for the purpose of making
hinge-joints. Each of the eye-pieces of the latter should correspond in position one to another; and

R
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when they have been finished with the file, equalised with a broach, and fastened with a pin-bolt,
both the tubes will be jointed. They are shown in section in figs. 4 and 5. At the same time as
the eye-pieces are soldered to the outside edge of each tube, six or eight small steel hooks, such as
are shown at b, fig. 5, must be soldered to the inside of two of the tubes. This is a very minute
operation, and is difficult to execute ; the operator must have considerable skill in soldering to be
_able to carry it through. There is a risk of the solder running in some places, while in others it
is not yet melted ; but a little practice will make the process easy enough. All that has to be
done is to bear in mind that all the soldering must be done at once. Asit is often necessary to
solder similar hinge-joints, it is not out of place to detail the process.

The method which we have just been describing of piercing the small cylindrical pieces, and

of soldering them where they are to be fastened, is the easiest one, though much the longest, since
they all have to be turned of an equal thickness upon a steel shaft or pin. Those who wish to
make use of & quicker process must set to work as follows ; having first provided themselves with
the necessary tools, the principal one being a draw-bench.
- A draw-bench is a bench about five or six feet long, and ten or twelve inches broad, supported
on four feet joined together by three cross-pieces at T. A few inches from one of the ends are a
couple of uprights about seven or eight inches high, fixed in the bench by two tenons which
penetrate it and are fastened below it by two wooden keys. At the other end are another couple
of uprights, through which are inserted the collars of a wooden or iron mandrel, at one of the ends
of which is a square, to which are fixed the crossbars ; these are composed of two or three double
levers. A strap five or six feet long is fastened to the mandrel at one of its extremities, the other
- one being made into a buckle, in which a triangular iron ring with rounded angles is passed.
This ring holds the two arms of a pair of pincers, which close as the strap acts upon the ring. A
draw-plate (fig. 12, Plate XX1.) is fastened outside these two uprights; it is quite a different
instrument to the plate used for making screws. This draw-plate is merely a steel plate almost
three-eighths of an inch thick, and rather broader and longer, pierced with a certain number of
holes, round, square, or triangular, according to the shape of the objects to be inserted in them. If
round brass that is too large is to be drawn out, one end of it is cut into a point and passed
through one of the holes in the draw-plate, which is placed against the two uprights. This end
is gripped with a pair of pincers, the edges of which are cut like a vice ; the triangular ring is passed
through the hooks which are at the ends of the pincers, the vertex of the triangle being towards
the pincers, and its base being firmly fustened to the strap in such a way that the more the strap
tightens on the ring the more tightly the pincers grip the brass. The mandrel is then turned by
means of the crossbars, and the brass is forced to pass through a hole of smaller dimensions than
its own thickness. As the diameter of the holes in the draw-plate gradually diminishes, brass,
silver, gold, and even steel or iron, are forced through all the holes in succession, with the
assistance of a little oil or wax, till they are reduced to the desired size.

This is the way in which brass, iron, steel, silver, and gold wire, of any size, are made, such
as metal strings for a piano, silver wire for lace, or gold wire for jewellery.

We say silver wire for lace, as gold lace is nothing but silver lace gilt ; a reason which ex-
plains why the purchasers of gold lace do not give the worth of its weight in gold, but merely a
little more than that of its weight in silver. It is one of the most ingenicus operations of art, and
deserves to be described.

Take a piece of silver bullion, give it a cylindrical shape, gild and regild it ; then pass it
through the draw-plate. This is the business of the gold-drawer, so called. The bullion lengthens
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itself and takes a round shape with ease. It is successively passed through a number of holes, but
care should be taken to re-temper it from time to time, lest it should break in being cold-
hammered. This re-tempering should be applied to every metal passed through the draw-bench.
The ductility of gold is so great, that a piece of metal, which at first is not longer than eight or
ten inches, can be drawn out till it is thousands of feet in length, remaining perfectly gilt to the
last. When it is turned into a very fine wire it is used for lace ; it is then as pliable as riband,
and has all the glitter of gold. But, when the lace grows old, it becomes white; the gilt has
worn off and reveals the silver beneath.

The draw-bench has been applied to all kinds of arts. Fine steel for the purposes of the
watchmaker is drawn in this manner, as well as gold and silver wire for the jeweller. Watch-
makers and jewellers make use of this draw-bench to manufacture the eye-pieces of the hinges of
watch-cases. As it matters very little whether the eye be pierced in a full cylinder, or whether it
be a small tube, the edges of which just meet, since the solder must take both in the fissure and
the groove; the gold, silver, or brass should be at first of a rather long, rectangular shape. Hammer
it on a grooved beak-iron into a tube-like shape, insert a steel needle, well polished and of equal
thickness throughout, into it ; and pass the whole into the draw-bench. The metal, thus com-
pressed, will expand in length, contract upon itself, and form a tubing, the edges of which will
hardly be visible.

The needle, which should have been chosen of a greater length than the tubing, is now with-
drawn, and the eye-pieces, cut off lengthways, are carefully placed at the proper distances in the
groove of the hinge-joint, the joinings being turned inwards. Then, as they are being soldered to
the case, or whatever the object may be, the lips of the small tubes are at the same time soldered
also, and the hinge-joint is complete.

It is easy to apply this process to the work under consideration. Take a hinge-joint, file and
make a straight groove at the angle of each of the tubes, place the eye-pieces at equal distances
in the groove, the joining downwards, reserving at each end an inch or so without any. Fasten
them with some very fine wire, and after laying some solder along the surface of each eye-piece,
together with a sufficient quantity of borax, place them in an evenly burning coal fire; they
may even be covered with coal, but not so as to prevent the operator from seeing what is going
on. The coals should be blown with a hand-bellows or with a fan, as a forge-bellows merely
increases the heat in one spot, a contingency to be avoided, particularly when the object in the
fire is of sore length, as in the present case. If there is too much solder it will, when it melts,
run over into the groove between the two eye-pieces, and prevent the eye-piece on the other part,
which has to be fitted there, from entering. It would then be necessary to remove the superfluous
solder with a scraper, a long and difficult matter. If, on the other hand, too little solder is used,
the eye-pieces run the risk of not being sufficiently soldered ; practice alone will teach the right
medium. It will be remembered that we have elsewhere said that the solder should be soaked in
borax-water to prevent it from becoming greasy, which would hinder it from running properly.
A small brass spoon should be used to place the solder upon the eye-pieces, and a small quantity
of borax-water should be dropped between them and the groove and allowed to penetrate all
round them ; this is useful, as the borax will attract the melting solder. When the tube is placed
on the fire, the ebullition which always takes place, and which arises both from the evaporation of
the water and from the calcination of the borax, must be carefully watched, lest it cause the links
of solder to fall into the fire. The tube must be carefully handled, and withheld from or gradually
approached to the heat till the evaporation is over and the ebullition hasdied away. Blow gently

2R



126 THE TURNER'S MANUAL

till the borax calms down, and then make the fire clear and equal throughout, blowing uniformly
gverywhere, and directing the heat where it is required. The best way is to use calcined-borax,
as we have already pointed out.

The hinge-joint of each pair of tubes must be even in number on one of them, and odd on
the other, and placed at such intervals that when the two tubes meet, the hinge-joints fit into one
another's interstices and present the appearance of a perfect cylinder, It is not enough to solder
all these hinge-joints in their places; a couple of eye-bolts (g, a, ¢, a, fig. 6), must be soldered
along one of the tubes, beneath the hinge-joint. All these solderings must be simultaneously
executed. As brass-solder, which is termed strong solder, and zinc-solder, do not run easily, and
the operator, if not very experienced, might melt his tubes ; these hinge:joints may also be soldered
with silver-solder. It melts at a less heat, and there is less risk. It will be as well, in order to
simplify the process, to allow no more than three hinge-joints to each tube, one to one half, and
two to the other ; this is shewn at b, b, b, b, fig. 6.

When these two hinge-jointed cylinders are completed, nothing remains but to file and polish
them ; this is an operation that requires some care on account of the quantity of angles and round
portions that stand in the way of the direct action of the file. The operator should possess a
selection of files of all kinds, and use those most suitable.

It will not be sufficient to have furnished the cylinder with hooks, there must be something
to hold the two parts together. For this purpose take a piece of brass about an eighth of an inch
thick, about an inch broad, and long enough, when bent into the shape of a ring, to put round
the cylinder when closed, and to l:old the selvage of the material. There must be four of these
rings, and they must be made to fit tightly into each end of the two cylinders. The following is
the best way of making the rings accurately and quickly.

Cut the brass strips of such a length that when their ends are soldered together they are
just too large to fit into the cylinder. Solder them carefully, and, after filing away the solder
that may have run inside them, forge them upon a cylindrical iron-pin. This will at the same
time cold-hammer the brass and increase the diameter of the rings. A cylinder of boxwood or
other hard wood must now be placed upon the lathe, just the size of the inside of the rings; the
latter must be polished with oil and pumice-stone, and their interiors rounded. When this is
done, fix them on another boxwood-chuck, on which they must fit tightly. Turn them externally,
finish the edges, and polish them, but take care not to alter their shape; then cut them
as in fig. 7, where there is an interval of an eighth of an inch to give passage to the
material. Two cuts with a saw must be given to make this interval, and the wood between the
cuts must be removed. Then once more round the edges, so tbat they may not catch in the material.
These four rings, being well cold-hammered, will not easily open, and will consequently hold fast
the two cylinders, round the ends of which they must be inserted while the hand is closing the
cylinders. Fig. 8 shews a plan of the same ring. As these rings, when they are not being used,
might get mislaid, iv i3 customary to solder a kind of ring-hook to the part furthest from the
joining ; a tape is passed through this, and all four rings can then be tied to the frame when they
are not in use. There are two ways of soldering this work ; the first, at the same time as the ring
is being soldered ; the other, afterwards, by soldering the hook to the tin. But as the whole
would have to be heated until the tin melted, it is possible that the ring might suffer, and losing
the elasticity that the cold-hammering had given it, become incapable of gripping the cylinder
and remain open. We shall describe elsewhere the best means of soldering on tin.

There are cases in which soldering on tin will not prove strong enough. It is frequently



THE ART OF TURNING. 127

unadvisable, if not impossible, to expose the object in hand to a sufficiently hot fire to be able to
make use of strong solder, in that contingency recourse must be had to a solder which contains a
great deal of tin and very little] brass, and which melts at a much lower temperature than that
required to fuse strong solder. It must be added, however, that the above kind of solder cannot
be used without giving a red tinge to the metal.

Instead of giving to part A, fig. 3, a fang to be inserted in the cross-piece ¢, and which is
fastened by a couple of rivettings, a couple of flanges may be used, fastened under the cross-piece
by two oval-headed bolts, let in through the upper side of the cross-piece, and fixed beneath it by
two round and polished nuts, screwed in by a key inserted in a couple of holes or notches made in
them. This method of making nuts is very useful in many cases in which it is necessary that they
should not project beyond the surface. Now, with some short pieces of soft iron, make a couple
of hooks of such a length that when their loops are passed over the ring-hooks soldered to the
cylindrical tubes, even when the material is extremely narrow, their ends still project beyond the
cross-pieces. These hooks are cut into a screw with a medium thread, and a nut outside the
cross-piece fits on to them and stretches the material, the selvage of which is gripped by the hooks
which are inside the tubes. When it is requisite to put the material upon the frame, one of its
ends must be sewn to a strap ¢, ¢, fig. 6, which is strongly fastened to the rollers with some
small flat-headed nails. The other end of the material is similarly sewn to another roller, as
straightly as possible, that is to say that if the material is cut on the cross at one end, a piece of
stuff must be sewn to it to make it even, and to give it what is called a straight-thread. Settle
at which end it is intended to begin work, and then turn the frame so that this end is next to the
embroideress, as in fig. 6 ; then, with an iron-peg from eight to twelve inches long (fig. 9) which is
placed in one of the holes (d, d,) of the other roller, turn this roller so that the material covers it
from above. During this operation take care that the tooth of the catch catches in that of the
cog-wheel ; the whole length of the material will then at once be completely stretched.

Folds frequently occur, occasioned by the different degrees of tension in the warp and in
the woof, which, as is known, cross one another. In these cases the cylinder must be opened, and
after turning on one side, as much as is necessary, the nuts ¢, ¢, ¢, ¢, the selvage must be hung
upon the hooks which are in the cylinder; this is then again closed, and the rings are fixed on to
its ends, while the left hand keeps it closed. When the two cylinders are in position turn the
nuts ¢, ¢, ¢, ¢, and the material will be stretched as much as is required. When, for convenience
suke, it is wished to incline the frame, all that will have to be done will be to loosen the nuts at
each side which press on the part A, fig. 3; the frame can then be lowered as much as the
circular groove will permit.

This way of holding the selvage of the material is made use of in the most finished and perfect
frames. The two large bolts a ), a b, fig. 6, are rivetted at the end into a rod of polished iron,
upon which are fixed four hooks with a double catch, which grip the selvage of the material and
stretch it breadthways. :

All the different parts of this frame ought to be put together, filed, and polished with the
greatest care. The wood, after being planed and worked up with rasps and files, must be finished
off with very fine files, and polished with oil ; this last process gives a very durable polish, and one
that is not easily injured by damp or dust, as is the case with wax-polish, which should only be
used for common work. The following is the way to apply it.

After having smoothed the wood as much as possible, so that no mark isleft upon it, and after
all the steel parts have been completed and put into position, remove all the latter, first carefully
marking their place with a varying number of strokes of a centre punch made on the under side.
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Then heat some linseed oil, and while it is very hot apply it all over the wood. Give it at least a
whole day to dry, and then with a padded emery-stick and some powdered pumice-stope polish
it all over till no mark is left upon it. Take a new emery-stick and powder it with seme fine
tripoli that has been soaked in water ; then dry-rub the whole of the surface, taking care not to
interfere with tiie sharpness of the angles; the result will be a polished surface very fine and very
stable ; neither water nor oil will be able to damage it, dust will not adhere to it, and the appli-
cation of a dry duster will make it as bright as when it was new.

It is customary to gild, or at any rate to colour, all the brass parts of the frame; they can
also be varnished. The receipt for this varnish is given at the end of this volume.

PABRT II
AN EMBROIDERY FRAME,

E shall not speak of the ordinary frame used by embroidery workers. This merely oonsists

of a couple of rollers, often round and sometimes eight-sided, of greater or less length,
according to the work, and at the ends of which square portions are reserved, from six to eight
inches long, and having a mortise on each face corresponding to the one opposite. Two arms, about
three inches wide, three-eighths of an inch thick, and of a length suitable to the opening it is
desired to give to the frame, usually one of about three or four feet, are inserted in the mortises.
As they are pierced towards the two edges with a row of alternated holes, the rollers, to which
are fastened a strap, as in the preceding frame, are stretched by placing a small eye-holed pin, from
two to three inches in length, in the centre mortise, as is shown in fig. 9. Embroiders content
themselves by placing this frame, already stretched, upon a couple of trestles at a convenient height.
There is another kind of embroidery frame, only suited for small objects, such as waistcoats,
women’s boots, ete.  Fig. 10 shows a section, and fig. 11 a plan of it. Two uprights, A A, from
twelve to fourteen inches high, with mouldings according to taste, made on the lathe, are fastened
at their lower ends to a plank B by square tenons, and secured by a couple of nuts, a a. The top
of each upright is forked, as in fig. 12, in order to support a piece of wood similar to that at
A, fig. 8; this is shown in fig. 13. The plank b, fig. 10 (a plan of which is shown at B, fig. 11),
has beneath it four small studs, a, @, @, a, one inch in length without their tenons, as at b, b,
fig. 10 ; these act as feet to the frame, and prevent it from being unsteady. The part, fig. 18, fits
into a mortise made in the centre, and beneath the cross-piece, C, c, fig. 11. By this means, the
frame may be made to incline more or less, as may be desired ; while an iron bolt, the head of
which is inside, as at ¢, ¢, fig. 10, the end of which is cut into a screw, and the body of which
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passes into the two joints of the uprights, as well as into the piece as at fig. 13, fits into a nut at
d, d, which, tightening the joints of the upright against the piece, as at fig. 13, holds the frame
Just at the desired angle. This bolt, its head, and the nut, are separately represented at e. The
two cross-pieces are rounded on the lathe as far as the portion which is to receive the part, fig. 13,
and then cut into screws of a medium thread, in order to obtain the necessary degree of tension,
as is about to be explained.

A circular hole is pierced in the extremities of the two rollers, for the screw ; and in order
to be able to use the rollers in any position, a similiar hole is made in each of their faces. Insert
each screw into a circular nut, which should have been made in the lathe, so that they may fit
closely against the rollers. At two places on one of the diameters of the rollers, put a couple of
studs, made on the lathe, in order to easily turn them ; they should be made to press home against
the flat part purposely left in the centre. As it is taken for granted that the material is sewn
to the straps on the rollers, the screw should be inserted into one of the latter, right up to the
nuts, while the other roller is covered with as many folds as possible, until it can just pass
between the two arms of the cross-piece that have been cut into screws. The nuts on the other
side are then unscrewed; this will release the roller. Then unscrew the other two, and the
material will be stretched in the middle of the frame. Continue to unscrew the nuts in order
to increase the tension. It will be understood that these screws must be of a certain thickness
to withstand the strain put upon them ; a strain, the effect of which is to bend and nearly break
them ; but it must be remembered that the size of the rollers must be proportionate, otherwise
the holes for the screws will be too large for the strength of the rollers, and will end by causing
their fracture. When the material is stretched lengthwise, the selvage is interlaced with some
thin string, and stretched by passing the string to the right and to the left of the screws
themselves. '

This frame is extremely useful for the reason that it will fold up and occupy very little room,
and that on account of its small size it can be taken on the lap, and used at a wmdow, or by
the fireside.

The kind of frame known as a tambour-frame is well known. It consists of a thin walnut.
wood circle, turning horizontally on a second circle of the same wood ; or rather it is composed
of a couple of wooden circles, which turn one inside the other. The outside circle is fastened to
- the uprights in the same way as in the embroidery-frame. A selvage of some material is sewn
all round the moveable circle, and filled with wood or cotton. The material is built up on this
selvage, and the whole circular superficies is embroidere, leaving the inside circle free. As
this embroidering is done with the embroidery-hook, it does not requirc much tension, and this
kind of frame merely furnishes as much as is given to the material by the manner in which it is
put upon it.

This, perbaps, would be the place to speak of several other little articles that might amuse
the amateur, but as they are too complicated to be made on the ordinary lathe, we will defer
their description till we give an explanation of the lathe with the over-head tnotlon, and the
work it is capable of producing.
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CHAPTER V.

@he Fanufucture of Guses.

N amateur turner is often called upon to make cases for ladies. This kind of work is much
more easily made upon the lathe with the overhead motion, but as it can also be produced
on the ordinary lathe we will describe how to make it on the latter.

Select a piece of perfectly sound wood without flaw or knot ; this is more essential in this
instance than in almost any other. Roughly shape it with the hatchet, and place it between the
centres. Turn it from one end to the other of an equal thickness. Divide its length into three
parts, and reduce the thickness of the third to the right to the diameter it is intended to give to
the neck of the case, which ought to be less than the thickness it is intended to give to the cover,
Turn this neck with the greatest care, so that it may be perfectly cylindrical from one end to the
other. In order to the more completely succeed in doing this, finish it, after it has been turned
with an ordinary tool, with a chisel with a single edge, cutting away very little wood at a
time. Carefully guage it with a compass all along its length ; cut the shoulder against which the
cover will have to rest with a point-tool, making rather a sharp re-entering angle, so that the edges
may the better meet. Then polish the neck with some damp shave-grass, taking care to rub in
two opposite directions, for fear of using too much friction cne way and not enough the other.

When all the marks are effaced, cease wetting the shave-grass, but continue rubbing till the neck

is dry. The wood will now become much paler than its natural colour; this is the effect of the
juice of the shave-grass. All that has now to be done is to pour a drop or two of oil on the neck,
and then rub it rather vigorously with a woollen rag, turning all the time, in order to get rid of
as much as possible of this oil, which, if much of it remains, leaves a bad polish that tarnishes
under the touch, and that soon allows the wood to regain its natural colour.

It will easily be understood that all this friction considerably heats the wood, and that if it
bad any tendency to split the heat would soon cause it to do so. We add this remark in order to
give greater weight to the advice we have already given to choose a sound piece of wood.

In using the shave-grass take four or five strips and make a little bundle of them, wetting
them continually in some clear water while using them ; but care must be tuken that the knotty
parts do not touch the wood being polished ; the knots, which are very hard, would injure instead
of giving a finish to the wood.

Give the end of the neck a slight touch with the point-tool to soften the abruptness of the
nngle before beginning to polish.
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Turn another cylinder of the same wood for the cover ; but as the cover has to be made very
thin, and as the neck of the case puts a severe strain upon it, care must be taken to avoid any
crack or fissure. 'When this cylinder, which must be made rather longer than is necessary, in
order to leave plenty of room for the cord of the lathe, is turned, that end of it out of which the
cover is to be cut must be very neatly finished ; to ensure the cover fitting exactly against the
shoulder of the body of the case, it will be well, indeed, to give a rather sharp re-entering angle
to the end.

When the case is placed in the plate, add a little oil, as much to lessen the friction as to prevent
the wood from getting heated and turning black. If the plate be a wooden one, use soap instead
of oil.

First shape the case with spoon-bits of different sizes, till its thickness is nearly that it is
intended to give it. In order to better judge of this, and to be sare of the exact thickness of the
neck, it will be advisable to make a notch (fig. 24, Plate XVIIL) in the hole in the plate towards
the left, about the height of the tool. Make this notch with a three-sided file ; by this means the
operator will be able to estimate the thickness of the neck. It is now necessary to employ a tool
much used with the lathe with an overhead motion; it is termed side-tool, and is shown in fig.
25, Plate XVIII. This tool only cuts with its extremity and left edge ; thus, in fig. 25, the sloping
edges are beneath and cannot be seen. Select one that easily enters into the hole, and which cuts
well ; then, holding the left thumb on the key which serves as a rest, and grasping the collar-plate
with the fingers, cut out the case without shifting the tool, so as to make it round within and
without. Although this operation is rather one of scraping than of cutting the wood, the tool
ought to bring away some very fine shavings. Withdraw the tool every now and then, and
ascertain, by measuring the external length of the case, if a sufficient distance from the bottom has
been reached.

Qive the bottom a thickness of about a quarter of an inch, using a tool sharpened along the
whole length of its sloping edge, so that the case may be equally hollowed out from one end to
another. Reduce the neck to a thickness proportionate to the quality of the wood and the length
of the case ; round off the inner end till it finishes almost in an acute angle, making the curve
more apparent as the extremity is approached. Then rub the mouth of the case with some dry
shave-grass, and the neck and the inside will be finished. The most difficut portion, however,
still remains to be made, the cover.

As we have said elsewhere, when the operator wishes to ascertain if a case is well made, he
should feel with his finger and thumb if the cover is perfectly concentric with the body of the
case, and if it appears to offer an equal resistance throughout. If the two circles of joining are not
concentric, it is a sign that either the neck or the interior of the cover are not quite round; this
may be owing to the operator’s want of skill or to the wood having shrunk since it manufacture.
It will be seen, therefore, that it is very important to take every care to make both the neck and
the cover perfectly round.

Cut out the inside of the cover in the plate, as was done with the case, with the greatest care,
As it is essential that it should not be of a larger diameter at the bottom than at the rim, and
that the inner part should be perfectly straight, it will be well to sharpen the chisel on one side
on a stone well prepared with oil.

There is one capital method of finding the right inner diameter to give a cover, in order that
it may readily fit the neck of its case. It is to make use of a pair of callipers (fig. 15, Plate L.
Vol. I1.). The upper part of this instrument is composed of two arched portions, the lower part

s
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has a couple of legs with the feet turned outwards. When it is correctly made, the space between
the two upper points gives the external diameter, and that between the two feet the internal one ;
but as the smallest miscalculation throws the whole thing out, take a smaller diameter than is
apparantly required for the interior, and hollow out the cover, according to this measurement,
from the rim to the bottom. Then, taking a fresh sharp side-chisel, and having first ascertained
that the depth is longer than the neck, finish off with slight strokes, holding the chisel steady and
immovable upon the rest. Now see if the neck fits easily into the cover, repeating the attempt
over and over again till it enters equally all round and quite up to the top. This part of the
operation is very difficult.

When the inside of the case is finished, all that remains to be done is to turn its outside.

Place it between the centres and finish it off with the gouge, the ordinary chisel, and a few
careful touches of a chisel with a single aloping edge. Provided that enough thickness of wood
has been left at the two extremities, the ends may be left square, or they may be rounded off.
But, in either case, the marks left by the centres must not be visible ; in order to prevent this a
greater length of wood should be left at the extremities than is required, so that the case may be
cut off with the point-tool beyond the hole made by the centres; but these superfluous ends should
not be cut off till the case has been externally polished in the same way as has been explained for
the neck.
~ Put the case back in a plate upon the lathe, in order to finish and polish one of the ends; u
common piece of wood can be turned to hold the cover, which can then be finished in the plate ; but as
the outside of the case is now polished, and the cord might leave marks upon it, wrap a little
leather round it, fastening the leather with some thread.

If it is wished to ornament this case with a few ivory rings, or rather objects, the following is
the method of procedure.

Take a piece of ivory of a rather larger diameter than that of the case it is intended for. Fix
it on the end of a wooden cylinder turned on the lathe in the following manner. v

Melt a little lathe-gum, and dip the chuck and one end of the ivory into it. Having thus
joined the two together, leave them to get cold. Then place them between the centres, and turn
the ivory to a diameter rather larger than that of the case. Now, putting it in a plate, without
losing the centre, cut a mortise in it, with a mortise-chisel (fig. 13, Plate XII.), at the end which
joins the body of the case, to about half its thickness, giving it such a diameter as it is thought
will allow it to pass over the lid; then, replacing the ivory between the centres and carefully
finishing the rim, cut it to the right thickness with a very narrow, rather thick, long-edged point-
tool (fig. 13, Plate XII). A ring, such as is required, can now easily be cut off. Take a mortise
chisel and a point-tool, and cut a place for the vervel in the cover, the holes in which, made by
the centres, still exist. Take care that this vervel fits rather tightly, and glue it in. When the
glue is dry, put the cover, vervel and all, on the case, and finish it off with a chisel with a single
sloping edge, merely just touching the vervel. Polish the whole as has been before described, and
before oiling the case, polish the ivory with a little flake-white and water. All is now finished,
but care must be taken not to put any oil near the joining, for the glue would soften and the
vervel soon come off.

If the ends of the case are square, a similar vervel may be added to each of them, bul the
amateur, in removing the centres, must beware of injuring the vervel in the plate. It might get
loose or turn Llack, particularly if any oil got to it.

It is best, as a rule, to leave a little wooden cone at eah end of the case to receive the centres ;
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these are afterwards cut off with a chisel, when the case is completely finished. This expedient
prevents any chance of blackening the ends of the case, a contingency tha% becomes a certainty
when it is finished in the plate.

It is also feasible, if the colonr of the wood suits, Lo use tortoise-shell vervels. The manufuc-
ture of tortoise-shell, that is to say the expedients adopted to make circles, boxes, &c., of it,
demand a detailed explanation that will be given in a separate chapter ; for the present it must
suffice to say that tortoise-shell vervels can be bought ready-made; we can only here pretend to
instruct the amateur how to use them. Let the latter, then, furnish himself with some tubes of
tortoise-shell of about the required diameter. Kit one of them tightly on to a chuck made of hard
wood, the thickness of which gradually increases. Take the particular kind of point-tool we have
already mentioned for this purpose, and cut a vervel of the proper width. Fix it to the case, and
glue it solidly on.

When it is required to use glue with very light-coloured shell, or to conceal joinings, it will
be well to make use of isinglass dissolved in water, and, if it is used hot, to add a few drops of
good vinegar. Isinglass may also be dissolved in spirits of wine, and used without employing
heat, which is often an advantage.

The best way of dissolving glue is to break it into very small pieces, add water to it till it is
quite covered up, and leaveit to soak for from 12 to 18 hours. At the expiration of that time the
glue will be quite soft and pliable. Then throw away the surplus water, and putting the glue
into a tinned brass bowl, and the latter in hot water, leave it to melt. After a short time, the
glue becomes sufficiently liquid to be used for all kinds of purposes. Some assert that this method
takes the strength out of the glue, and that it is much better when melted in the ordinary way,
by the heat of the fire. We have never tried this latter plan, but we can assure our readers that
good glue dissolved in hot water is always very useful.

Carpenters melt glue in water over a fire. Organ manufacturers do the same ; but as there
are a number of occasions in which it is necessary to use glue for a long time, and that with this
method it requires continual re-heating, it runs the risk of getting spoilt ; as every time it is made
hot, it rises, and forms a crust round the rim of the vessel containing it, and this crust becomes
burnt and useless.

Violin-makers use glue with the greatest economy and cleanliness. The surfuces they are
accustomed to glue together are so delicate, that it is probable that experience has taught them
the best method. They use a leaden pot about three-sixteenths of an inch thick, in which they
keep their glue continually hot over some coal-dust in a cast-iron stove. The following is the
way to make the leaden pot.

Turn a wooden cylinder about three inches in diameter and about five inches in length ;
then turn another, with a diameter of about three-eighths of an inch larger than the first ; after
rubbing this second cylinder with a little oil, make a plaster mould upon it. When this mould is
quite dry, fasten the smaller cylinder above it with a couple of iron pins ; it will leave all ronnd
and below it & margin of three-sixteenths of an inch. Fix it securely, and in a perfectly parallel
direction to the mould, lest the lead should alter and disturb its position. Pour some molten lead
into this mould, break the latter, and you have the leaden pot. To ensure the easy egress of the
core it will be well to make its lower diameter rather smaller than its upper one. Pierce a couple of
holes at the two sides, opposite to one another, and pass a piece of iron wire through them ; this
gives a handle by which it can be carried about.

This kind of glue-pot is a very convenient one, for lead retains heat a long time. and the glue

2s
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remains hot without becoming burnt or dried up. It cannot, however, be used over a fire, a8 the
lead would melt; and, on the whole, the hot-water bath is preferable, as it couples the two
advantages of keeping the glue hot and of preventing it from drying up. It is so essential to
always use very hot glue, and to heat the parts that are to be glued together, that joiners, in
order to allow the glue to completely penetrate, put some on the place to which it is intended to
glue the object in hand, and then pass hot irons over the part till the glue bubbles up ; striking the
surface all over afterwards with a broad hammer, to force the glue into the pores of the wood.
There should be some limit, however, to this preparatory heating. As an example of the incon-
venience of carrying it to exoess, it will suffice to heat a piece of wood till it becomes too Lot to
be touched; if, while it is in this state, some glue is placed upon it, the wood will immediately
become covered with a quantity of air bubbles. These are produced by the water in the glue,
which the heat has caused to evaporate, but which, being retained by the glutinous portions of the
glue, cannot escape. Such a layer of glue dries up in a moment, and loses all its adhesive
qualities.

As we have been led into speaking of the precantions to be taken in using glue, we may as
well mention a certain expedient to enable glue to take hold of a polished surface. In order to
the better understand what we are about to say, we will prefuce it with a few observations on
the manner in which the different kinds of glue used in art-manufactures are made to produce the
desired effect.

The most eveuly polished surface is in reality only that which possesses the least roughness.
However polished, therefore, it may be, the glue fastens on its minutest projections, and lodges
more or less thickly in the intervals between. If the wood is a compact one, such as Lignum Vitee,
Ebony, Violet-wood, &c, the glue soon leaves the rough parts it at first fastened upon, and comes
off in thin transparent layers. The truth of this is shown by spreading a layer of glue over a
surface of marble or looking-glass ; after a few hours the whole will easily come away. The same
result is produced if some of the best glue is used to fix a slip of paper to a polished rule.

In order to prevent this a little honey should be put into the glue ; the glutinous matter of
the former mixing with the latter will prevent it from attaining too great a degree of dryness. The
objects thus glued together will no longer come apart. Our own experience places this beyond a
doubt. We kept, during a whole winter, a slip of hard wood, completely polished and covered
with a piece of paper fastened with glue thus prepared, close to a fireside ; close to it we placed
another piece of paper glued to a second wooden slip with some excellent ordinary glue. The
paper came off the latter at the end of a single day ; that on the former still held firm at the end
of a long winter. The honey, however, must be carefully used ; toolittle will be useless, too much
will make the glue too soft.

We trust that these little digressions will not prove disagreeable to our readers; they
will teach them more than one little-known expedient that will prove of great use in many
circumstances,
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CHAPTER VL

The Bifferent Wtensils Wned in a Toykshop.

N attempting to teach the amateur to turn, we intend, whenever it is possible, to take an oppor-
tunity of furnishing him with some practical work by way of exercise ; generally selecting an
example that will be of use to him.

Seats are a first necessity in a work room, less for the purpose of rest than in order to be able
to work in a sitting posture at certain operations which do not permit of an upright attitude ;
such, for instance, as making exact and long divisions on a piece turned on the lathe or prepared
with the plane, tracing dovetailed-tenons, and many others. In such cases the back of a chair is
always in the way ; even a stool is inconvenient on account of its unchanging height. If the
amateur is desirous of tracing on the lathe-bench, a much higher seat is required than when he is
working at a carpenter’s bench, which is much lower, or then when he is occupied at a jeweller’s
bench. It is necessary, thérefore, to keep a variety of different sized stools. But a kind of stool
has fortunately been invented which can be set at any height required. We will explain how to
make a couple, one that can be raised and lowered, the other of a fixed height. We will begin
with the last, which is the easiest to make.

PART L
AN ORDINARY STOOL.

UT a circle of a foot or thirteen inches in diameter out of a piece of wood of about an inch and

an eighth in thickness. Put it on the lathe in a strong three-pointed chuck. Turn it, and

on one side cut it into a spherical shape of about an inch deep, extending over the whole surface.
In order to give this curve greater regularity trace a cardboard pattern with a beam-compass,
and apply it to the concave surface. Round off the rims without adding any mouldings, which
would tear the operator’s clothes. Turn the other side quite flat, and quite up to the chuck using
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a good rule ; then, at about a couple of inches from the rim, trace a slight mark with a square-
edged point-tool. Take it off' the lathe and carefuliy remove both sides of the wood, where it has
been placed upon the centres, with the gouge and other suitable tools, taking care to follow the
same curve. Now divide the mark made upon the lower surface into three equal parts, and at
each point of division pierce a hole of about an inch in diameter. If the wood is thick enough to
allow of it, it would be more sightly not to drill these holes quite through ; take care also not to
incline the spoon-bit towards the outside of the circle, but to give it the same inclination at each
hole.

Now turn three legs of the same wood, of such a length as will give the stool the height
required. Add mouldings to them, but take care that their lower extremities are pear-shaped
and round at the end ; and that there is on each leg a bellying part large enough to admit of a
rather large hole and a tenon. At the other end of each leg turn tenons that will exactly fit into
the holes made in the seat, adding a shoulder against which the latter willrest. As the holes are
not at right angles to the seat, the shoulders must be given a corresponding inclination.

Now pierce a hole of about half-an-inch in diameter right through the bellying part on each
leg, at the same distance from the end in each. Fit the legs into the seat, inserting the legs right
up to the shoulders. Measure the distance between two of the three legs, and turn a cross-bar,
which may be ornamented with mouldings, leaving a bellying part in the centre, in conformity
with the general outline already settled upon. At each end of this cross-bar make tenons of a
suitable size, with or without shoulders, as may be judged most expedient. Join the two legs
together with their cross-bars. It will be well in piercing the holes to he guided by the degree of
inclination given to the legs, so as to be sure and make the cross-bars parallel to the seat. A
second cross-bar must now be turned, as long as the distance of the thick part of the first from
the third leg; join the latter to the other two with this second cross-bar. This is called a
T-joining. The tenons of the cross-bar must completely pierce the legs.

Take the whole to pieces, and make a cut with a saw on the tenons of the two cross-bars,
large enough to admit a very thin wedge. This must be managed so that the strain of the wedge
is not exerted in the direction of the grain of the wood ; if this precaution be not taken, the
wood will split. Join the three legs together, fasten them with glue, and insert a wedge of the
same wood in the mortise cut in each tenon ; fasten it with some very hot glue, and as quickly as
possible, lest the glue should become set. During this operation, the cross-bars should be placed
on a work-bench. Glue the three tenons in their planes in the same way, bringing the shoulders
right against the seat. Leave the whole to dry for four-and-twenty hours, and then, with a
-proper tool. cut the ends of the tenons off flush with the legs.

It is clear that the frame-work of this stool would be much stronger if wedges could Le
inserted into the tenons of each leg ; but as the holes into which they fit do not penetrate the
seat, this would appear at first sight impossible. The expedient, however, we are about to
describe will show that it is not so.

At the top of each of the three legs cut a mortise similar to those made in the tencns of the
cross-bars, and prepare for each of them a wedge, so shaped, that supposing it to be driven right
through the tenon, flush with its under side, it will force the two sides of the mortice to open, and
consequently increase the diameter of the tenon. Take a gouge, and widen the holes of these
tenons towards the bottom, giving them a swallow-tail shape. Dip the wedges into hot glue, and
insert them into the mortices, so that they project beyond the tenons. Place the three legs in their
proper position, and having placed a piece of wood beneath the seat, to prevent its curved surface
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from making it unateady, drive the three legs in as simultaneously as possible, striking them in
equal alternations, till they are well home and in their right position. It will be easily under-
stood that the wedges thus forced into the mortises have a spreading effect on the tenous, which,
having become larger at the ends, can no longer escape from their holes, these being of a smaller
diameter at the orifice. The whole stool is thus made as solid as possible. This method of pro-

cedure can be applied in a great number of cases.

PART II.

A STOOL THAT CAN BE RAISED AND LOWERED.

HE stool whose manufacture we are about to describe is in much demand in amateurs’ work-

shops, from the fact of its being able to be raised or lowered at pleasure. We, however, do

not describe it so much on this account, as for the reason that the amateur who learns how to

make it will acquire considerable facility in several operations that are intimately connected with
the art of turning.

Fig. 1, Plate XXII. represents this stool complete. It can be raised or lowered by means of
a screw in the seat, which turns in a thread in the foot. Carefully plane a piece of walnut-wood
about one inch thick, very dry and very sound, and then pass the toothing-plane over it, in order
to set up a few rough places in which the glue can obtain a firm hold. Take a compass, and, with
a radius of about two inches and a quarter, trace three circles on it; cut these out with a turning-
saw. Divide one of the circles into three equal parts, each of which is destined for one of the
three legs of the stool, and be careful to place one of the points of division exactly in the grain
of the wood. Qlue a second piece of wood under this first one, in such a way that the grain of
the wood comes exactly under the second point of the first; and a third, with the grain under the
third point. This will enable the cylinder which is to contain the threc legs to be always partly
with the grain of the wood, and partly against it, and to be, therefore, very solid. Warm each
piece of wood, mark all three, glue them together with hot glue, and place them under a press.

Now take a piece of very thin wood, and make a pattern in conformity with the shape
settled upon for the three legs. Prepare a piece of wood nearly an inch thick. Trace upon it the
outline of the pattern, which, in order to avoid to cut off wood, must be placed with the grain;
and reserve at least one inch for the dovetailed tenons (fig. 2). Cut them out with a turning-saw.
Finish them off with files and rasps of different kinds, and take particular care that they are quite
equal. Trace a line, a, b, that will act as a shoulder to the dovetail, and with a sharp saw and
chisel properly finish the dovetail (fig. 3).

Then turn a circle of the same kind of woos, of about a foot in diameter, about two inches
wide, and about an inch thick. Leave upright corners in the inside of this circle, and round off
the angle of the surface which will come beneath. Finally, at about three-cighths of an inch from
the inner rim, trace a mark with a point-tool, on which to pierce the holes necessary for the cane

bottom to the seat.



138 THE TURNER'S MANUAL.

Take a plane and make a couple of cross-pieces about two inches long and about two and a
half wide, and arch them a little both inside and outside, as shown in fig 4, so that if the cane
with which the seat is bound gives a little with the weight of the sitter, it can never reach the
cross-piece. Cross them at right angles, letting them into one another at half the thickness of
each. Make a mortise at each end, as is shown at a, a, fig. 4; in order to have this the more
correctly, take the exact internal diameter of the circle that has been turned, and with the radius
of the same circle mark out from the centre of the cross-pieces an arc of the same circle at each
end. Fit them into one another by cutting away half the wood of each, and endeavour to make the
cross fit exactly into the circle, and to allow the tenons to fit into their proper places. Screw the
cross-piece to the side from below with some substantial wooden screws.

After preparing the holes with a drill-bow, a little smaller than the thinnest part of the screw,
use a scoop (fig. 18, Plate I1.) to widen each hole at its mouth, leaving them, however, still rather
smaller than the screw. Grease the screw with some tallow, so that it may not injure the wood,
and so that it may be unscrewed or screwed in without doing any harm. In the centre of the
cross-piece pierce a hole about half-an-inch in diameter, 50 as to be able to cut a thread in it of
about an inch in width, for the purpose of inserting the head of the screw we are about to
speak of. :

On the inner surface of the wooden circle (fig. 5), which is to be the seat, or to speak more
precisely, on the mark made upon it with the point-tool, pierce a quantity of holes at the same
distance apart, about three-eighths of an inch one from the other. These are for the strips of
cane for the seat. We shall speak of them elsewhere.

Turn a cylinder about a couple of inches in diameter, and from 18 to 20 inches long, or there-
abouts. Make at one end a tenon at least two inches long, giving it indirectly a slightly conical
shape to facilitate its entrance into the thread. Cut this tenon into a screw, as has been elsewhere
explained. Then, putting the cylinder back upon the lathe, make one end a little smaller, and pass
it into a thread of about a couple of inches in diameter, almost quite up to the tenon. Place this
screw back again upon the lathe, cut away the first turns of the worm, which are useless, and give
its end a pear-shape, adding a ball, or any other ornament, at the end.

In the meantime the three circular pieces of wood that were glued together ought to have
become perfectly dry. From the centre trace a circle distant from the rim about the length of
the dovetails of the legs, and divide it into three equal parts, taking as the first point that which
is exactly in the length of the grain of the wood, so as to be sure that the two others will be in a
similar position with regard to the two remaining circular pieces. Pierce a hole in the centre,
about an inch and a quarter in diameter, bringing the centres exactly together, and penetrating
half through the thickness of each piece from each surface.

The following operation is difficult, but it is necessary. At one of the sides of the hole make
a dovetailed mortise about an inch deep. In order to do this the more easily begin this mortise
from what will be the lower surface, and deepen it till it is within about three-eighths of an inch
of the upper one. Finish this mortise very neatly, and insert in it a piece of wood, prepared with
the plane, that does not quite fit its breadth exactly. Cut it off an inch shorter than it would be
if it just touched the inside surfuce. In the empty space in the mortise, and above the piece of
wood first inserted, glue another piece which will just fill up the dovetail. This will ensure the
hole always keeping its right shape. The free play aliowed to the piece of wood will always
permit it to advance towards the hole if anything presses upon it from without the cylinder, but
it will be unable to give in the direction of its length.
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Cut a thread in the hole made in the middle of the cylinder. If the ordinary screw-tap is
used for this purpose, it will be well to place on both sides of it a piece of wood with a hole of
the same diameter pierced in it, this will resist the effort made in boring. If this precaution is
not taken when large threads are being cut, there is a risk of injuring both surfaces.

Before inserting the screw-tap in the cylinder, the piece of wood in the mortise-hole must be
fixed so that it completely touches the internal surface of the hole. To effect this a splinter of
wood should be introduced, it can be withdrawn afterwards.

A thread with such a large diameter as two inches, and which, owing to the depth of its
worm, displaces a good deal of wood, necessarily requires considerable effort to cut. Though the
lever may be long, it always gives trouble, particularly when two or three turns of the worm have
been cut, since, on account of the conical form of its lower extremity, it presses against the wood
everywhere at once. To obviate this, a cylindrical screw-tap should be used, to which is affixed
a hollow part, which allows the shavings cut away to escape (figs. 11 and 12, Plate VI., Vol. IL.).

The method used by mill-carpenters may also be employed. The fear of making our
description too long makes us postpone the explanation of this process, by means of which a
thread of 4, 6, or 8 inches, even of a foot, can be cut with the greatest ease, without straining or
injuring the wood in the least.

When the thread bas been cut in the cylinder, insert the screw in it and turn it between the
centres. Finish the two ends neatly off, and slightly roughen the one that will come undermost,
in order to give the glue a better grip.

At each point of division, respectively, trace the shape of the dovetail on each leg, making a
separate mark on each for fear of confusion. Take a rim-square, and continue the tracings along
the whole length of the cylinder, and underlap them beneath it. This may seem a rather difficult
operation, but it can be easily carried out in the following manner. Place the edge of a rule on
the end of one of the lower tracings for the dovetail, right against the line drawn down the
cylinder. Place another rule beneath, at the end of this line, and, shutting one eye, look at those
portions of the rules which project beyond the cylinder ; when the lower one seems parallel to
the upper one, they will be in the same line ; then trace it. Proceed in the same way with the
opposite side traced beneath the dovetail, and when the rules appear in the same line make the other
tracing. The two sides will then be quite parallel. The length of the dovetail can be measured
with a carpenter’s guage or with a compass.

At the spot where each mortise is to be made, give a cut with a saw, taking care not quite to
reach the traced line, for fear of making the mortise-hole larger than the tenon. Remove the
wood between, making a narrow cut with a turning-saw from each outer angle to the inside.
The chisel may be used, but in that case only balf the wood must be cut away from each side, lest
the inner surface should be made to split. The mortise-hole will be easily cut. Neatly finish it
with a proper chisel, taking care now and again to try if the dovetail fits properly into it. It
must be noted that the shoulder of each dovetail should rest against a circular part, that is to say,
against the cylinder. Before, therefore, tracing the mortise-hole for the dovetail, take an adjusting-
file and remove three-fourths of the width, equivalent to the thickness of the legs, or else give
the circular-shoulder the same radius as the cylinder. Unless these precautions are taken, the
outer angles of the shoulder will not fit close against the cylinder. This is a difficult operation
for amateurs without much experience, but it is necessary to ensure the solidity of the stool.

When the three legs have been tightly fitted into their proper position, take a cylinder,
purposely made of the same thickness as the screw, and turn upon it a small piece of the same

T
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wood, of a larger diameter than the cylinder, and about a quarter of an inch in thickness. Give
a little roughness to the surface on which the glue is to be placed, leaving the remaining superficies
perfectly smooth. Add any kind of moulding to the upper rim, such as a shafferoon, a quarter -
round, or an ogee.

It is necessary that the screw should turn exactly in its thread, neither too stiffly nor too
loosely. Use will soon make it do the latter, and as nothing is so disagreeable as a rickety-seat,
it is now the moment to make use of the lardon. Just behind the lardon, and at right angles to
the axis of the cylinder, pierce a hole, about three-eighths of an inch in diameter, so that it may
afterwards be cut into a thread of half-an-inch. Turn a screw with a flat head, and insert it ; by
this means the stool can be adjusted to any height. It will be noticed that the screw does not
press against the thread of the large screw, if it did it would soon destroy it; and tbat the
pressure being exerted along a smaller length, by at least two inches, than that of the lardon,
the friction is much lessened, and the solidity of the stool much increased.

Before gluing the seat itself to the screw, a cane bottom must be given it. This is a very
difficult operation. Amateurs do not usually do it themselves, and we shall, therefore, give but a
very brief description of the process. The cane must be split into strips, about one-sixteenth of an
inch wide, and half that thickness. Peculiar tools and considerable skill are required for this
work. The strips must be passed through opposite holes, two through the same hole, threading
them from one hole to the next, always keeping the smooth surface uppermost. The same process
is then repeated across the seat, the strips being passed alternately above and below those stretched
in the opposite direction. When a strip is finished, tie it in a knot close up to the hole. Then
cross the seat diagonally, this time using only a single strip of cane, and the seat will be finished.
It is usual to make a groove to receive the knots and interlacings of the cane. This groove
should be cut on the lathe if the part on which it is made is round, with a carpenter’s tool if it
is flat. The groove and its notch are then covered with a thin piece of wood, which is glued on
and finished off afterwards.

The cross-pieces are now put in their proper positions, and the seat is glued on to its screw-
tenon, so that when the stool is raised by turning the screw the seat moves with it. This kind of
stool is much used by amateurs. The novice who succeeds in making one according to our
instructions may flatter himself that he has achieved considerable progress. It must be admitted,
however, that the weight of the sitter, that generally bears unevenly on the seat, ends by straining
the screw, which soon becomes loose, and may break. The stool shown in fig. 6 appears to
us, on the whole, to be more convenient and more solid. We cannot, however, afford the space
for a description of the way to manufacture it ; but we trust that, after the details we have just
given, the plate will be a sufficient guide to its construction. It will be seen that the screw,
which is held between two pieces of wood, must be much more firmly placed than a screw which
only works into one. Moreover, the lower piece of wood helps to prevent the three legs from being
thrust apart, an? the whole stool is more convenient than the first. It possesses the further
advantage, too, that it can be used without the screw as an ordinary stool, and that it is only
necessary to introduce the screw when it is wished to greatly raise the seat.

There is yet another way of making a stool which can be raised and lowered, and that is by
cutting a square rabbet in the inner-angle of each foot, in which the feet of auother stool can be
introduced.  Mortise-holes are cut in these feet, while an iron or wooden spring inserted opposite
each foot in the lower stool, forces a catch to enter each mortise and thus hold the stool at any
required height. There should be an eye-hole in the head of each of these springs, through which
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cords or chains are passed, which are then gathered together in the middle in a single loop; by
pressing or turning this loop all the catches are simultaneously disengaged, and the seat descends.
The mortise should be made with rather a sharp lower-angle, and the catches of the same shape,
to guard against the possibility of these catches giving under the weight of the body and breaking
the mechanism.

There is also an ingenious kind of chair which can be instantaneously changed into a pair of
steps almost three feet high. This clever invention enables the amateur to dispense with the
use of aladder to reach the shelves where his tools are kept, his chucks, or any other objects
hung up out of the way. These chair-steps, nicely made, add to the furniture of a workshop, and
are at the same time extremely useful.

27T
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CHAPTER VILIL

Varions Objects made upon the Ordinary Jathe,

PART I

THE BACK OF A CHAIR

EFORE passing on to the lathe with the overhead-motion, in order to meet the views of
amateurs who only possess an ordinary lathe, we shall give an explanation of several
ingenious expedients that can be had recourse to in order to manufacture with the latter objects
that at first sight it appears impossible to make upon it. The most embryo turner who has carefully
looked at the back of a chair must have asked himself how the curved part was turned. The
most simple-minded chair-turner could enlighten him. A piece of wood must be selected whose
natural curve approximates, and wood is frequently found with such a curve, to the shape
intended to be given to the back. Roughly shape it with a hatchet, place it on a lathe, and,
continuing the line of one of the parts, as A (fig. 10, Plate XXIL) to B; the distance B, ¢ will then
be the curve it is required to give to the upright.

Take a hatchet and roughly fashion a pliable piece of wood, such as that shown in fig. 11,
about an inch and a half thick, and longer than the distance B, ¢, by three inches. Cut a mortise-
hole right through one of the ends of this piece, sufficiently large to allow of the insertion of one of
the extremities of the upright. Pass the latter into it, and fix it tightly there with some wooden
wedges. It will easily be understood, if the centre of the lathe is placed in prolongation of the
line A, B, that the part A, D will turn perfectly true, that it can be turned with gouges and chisels,
that it can be made into a perfect cylinder, and that mouldings can be added to it if necessary.
When the inner-angle of the curve is reached, take the part off the lauthe and insert its other end
into the mortise. If the end already turned is round, it is feasible to have another piece of wood
with a round hole in it of exactly the diameter of the end which it is desired to insert into it ; the
other part of the upright can then be turned. Proceed until the same line D, d, of the inner curve
is reached ; this will, on the outside, produce the space D, ¢, which could not otherwise have been
reached. When the part is completed, finish off with the plane, removing the surplus wood
which remains, and giving a good outline to the two cylindrical portions, either by forming the
sharp-angle on the outside, or by rounding it off, as may be preferred.
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When the part is placed upon the lathe, care must be taken that the centre is in the axis of
the portion about to be turned; for it would be quite possible for it to be in the continuation of the
line A, B, and yet not to be inthe axis. This is the time to put into practice the precautions that
should be taken to ensure that an object is being truly turned between two centres. Push aside the
centre to the right or to the left, as far as a line supposed to be traced from the centre of the
hole, in the reverse side, to its extremity ; unless this is done more wood will be cut away from
one side than from another, and the work will be of uneven thickness. The gouge will show to
which side the centre must be thrown back.

This method is more frequently had recourse to than may be imagined. The legs of all sorts
of pieces of furniture, the shape of which does not allow of the centres being placed in a straight
line, are thus turned. It may, moreover, suggest ideas to the amateur in a variety of
circumstances when its employment will prove extremely advantageous.

PART 1II.
HOW TO MAKE A TWIST ON AN ORDINARY LATHE.

HEN we come to describe the lathe with the overhead-motion, we shall necessarily explain
how to make a twist upon it. As the latter, however, can be hand-made, or turned upon
the ordinary lathe, we will describe these two methods of making it now.

Choose a suitable piece of wood, and turn it between the centres. In the explanation we
are about to give, we will deal with an ebony knife-handle.

Turn a piece of ebony about five inches long. Reserve at one of its ends a pulley for the
wood, this will leave about three inches and a half for the handle. Turn it perfectly round, and
rather smaller at one end than the other, as are all handles. When it is quite round, lightly trace
a mark with a point-tool at each end. Trace another mark along its length, parallel to its axis,
and by means of this mark divide the circumference into 3, 4, or 6 equal parts, as may be
considered necessary according to the explanation we are about to give. Let us suppose that
three divisions have been made. Through two points in these divisions, draw two other lines
along the length, as in the first instance. These three points of division will be three cords that
are to form the twist.

It must now be settled how many turns the cords are to make in the length of the handle.
Assuming that two are the number decided upon, divide the length of the handle into two equal
parts, each of which must be again equally sub-divided into three. When all these divisions are
made, take a chisel’s edge, or a piece of chalk, and draw a line diagonally through one of the
points, beginning at the end of the handle, as far as the intersection of the first long division
with the first tripartite section of the first half of the length of the handle. Then continue the
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line to the second intersection, and then to the third ; the diagonal line will now have returned
to the point whence it started. It has been carried quite round the handle. Again, continue this
line from intersection to intersection till it reaches the under part of the handle, which will now
have been twice gone round. Draw a second line from another point, and then a third from the
third long division ; there will now be three spiral lines, producing the effect of the strands of a
rope. This is called a twist.

The intervals between each line have now to be removed. Take some very small rasps with
a very fine edge ; first use a triangular one. Apply it between two of the three chalk-lines, and
begin to remove the wood, without at first turning the hand more than is necessary to slightly
advance it. When some impression has been made upon the wood, take a round or half-round
gimlet, and rectify the groove, cutting some wood first from one side and then from the other, as
the eye dictates. Take care not to cut away more in one direction than in another, and not to
make one groove larger or narrower than the rest. Finally, when the groove appears to be all
equally hollowed out, round off the cords; bring the tool right up to the chalk-mark, which,
however, must be scarcely disturbed, as it is wanted for a guide in what still remains to be done.

At an equal distance from the mark, and at a depth also reciprocally equal, trace, close to
each cord, a square, taking the greatest care to mark it as exactly as possible. Each cord should
make a half-circle on the transverse section of the handle, together with two squares, and
separated from the next cord by a half-round groove. A greater number of cords can be made,
separated from one another merely by a little beading ; all this is according to individual taste.
Skill of hand and patience are everything in this operation, and too much attention cannot be
given to it. In any case, perfection will be attained with considerable difficulty. It is in this
manner that the ivory buttons used to ornament stick tops are made. The work, indeed, can be
rendered more attractive to the eye in the following way, but it will first be as well to explain a
few precautions, which, if taken, will add to its finish.

It will be remembered that we recommended that the handle should be made of a smaller
diameter at the upper end than at the lower ones It will, therefore, be better that the cords
should gradually decrease in thickness towards their upper end, and even that they should be there
close together. In bringing this about, instead of dividing the handle into six equal parts, these
must be made to cross one another in a regular manner as they approach the lower extremity.

Let us suppose that the amateur desires to make a knife-handle, the cords of which shall be
isolated, and stand out upon grounds of different colours, an arrangement that produces a
pleasing effect. This will be the way to set to work.

A handle thus made is not likely, on account of the slight thickness to which these various
processes reduce it, to be very strong, particularly if it is an ivory one. It will be better,
therefore, for the following reason, to select a piece of ivory about as thick as a tooth, than to cut
it out of a much larger piece. In the first place, when the ivory is originally of about the required
size, its grain is in much better proportion to its superficies. Secondly, as the piece of ivory has
to have a hole made in it, it will have much more effect if chosen small, than if cut out of a larger
piece, and consequently inclined to become warped. If, therefore, the handle is to be about five-
eighths of an inch thick, let the ivory be of a thickness of nearly an inch. Cut it to just the
length it is intended to give the handle. Turn it between the centres, keeping it always a little
longer than it is eventually to be, and making one end a little smaller than the other. Then
make a hole in it, in the plate, with a tongue-shaped awl. The latter must be kept continually wet,
this being a peculiarity in cutting ivory.
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Leave it on the work-bench for several days, taking care, however, to expose it to meither
great heat nor cold, for fear of its splitting or cracking. If it did it would be useless.

Put it back, after a few days, on the lathe, and ascertain by holding the chisel against it
if it has at all lost its shape. Turn it till it is quite round, and of as nearly as possible the size
required. It must then be finished in the plate, that is tosay, that with a side-tool, any unevenness
it may possess must be removed. At this Juncture it will be necessary to interrupt the work for a -
little in order to make a special tool

Take a piece of steel about half-an-inch thick, and from 5 to 6 inches long, hammer it on the
forge till it exactly, like the other spoon-bits, fits into the drill-bow ; then give it five or six faces ,
which must be very even and very equal, so that their angles nay be perfectly straight lines;
make its diameter about three-sixteenths of an inch less towards the apex than towards the
bottom. When it is well filed, finished, and prepared, earefully temper it ; let it be of a golden
colour, and polish the face upon a carefully prepared stone, so that its angles may be very sharp
and cut perfectly. See fig. 25, Plate II.

Take a half-round rasp, and make a groove in two pieces of wood that will hold the piece
of ivory. Finish the hole in the handle with the steel borer just manufactured ; and, if the borer
has been properly made, the hole will be long and conical, and have the effect of reducing the
thickness of the handle to three-sixteenths of an inch.

Now turn a chuck of some sound kind of wood, such as sorb-wood, wild apple-tree, white
hawthorn, or some other, with a pulley at one end of it for the cord of the lathe, and which at
the other end fits tightly into the hole into the handle, and which is kept there by friction alone
during the following operation. Put this chuck back upon the lathe ; the handle ought to be
perfectly stendy upon it.

First make at the smaller end the pla.ce for a golden or silver vervel, or other finish, then a
beading at least an eighth of an inch wide, but projecting but very little and merely thrown into
relief by a couple of cuts with a point-tool ; then at an interval of about three-eighths of an inch
make another beading, and there lightly mark the division for the twist with a point-tool. At about
three-sixteenths of an inch from the end make a similar mark for the corresponding division.

To give this handle a more attractive appearance, it will be well to make four cords instead
of three, and to carry them only once round the handle instead of twice; individual taste, however,
must decide this point as well as the beadings.

From a point on one of the cords, draw a line along the length of the handle, dividing it
exactly into two parts ; with this guidance finish dividing the circumference into four. Trace all
these lines very lightly, either with the point-tool, or with a tracing-point. Rub the tracings with
the fingers, and they will come out with considerable distinctness. Trace the cords with a piece
of chalk, starting from one of the four points of division, and continuing the tracings as far as
the angle formed by the next longitudinal division and the first circle across the length, and so on
from angle to angle. When all the cords are traced, the eye must be used to detect and rectify
the places where they seem defective ; no risk is run by equally removing the wood between the
marks. When a certain depth has been reached, take some half-flat gurlets and make each cord
throughout of a regular thickness, by cutting away wood whenever it is necessary ; then, with
a very finely indented gurlet, make a square on each side of the cords. The greatest exactness
must be given to this square, as to its thickness, its height, and its outline. Next, with a half-
round gurlet remove the wood between each cord, until the instrument reaches the chuck. In
this operation a much thinner tool must be used than is absolutely necessary, so that if it is
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accidently allowed to cut more to one side than to the other, no great harm will be done. When
the wood has been all cut away, equalize what remains, both to the left and to the right, so that
no irregularity may be seen. End-off these openings towards their two extremities with a slope
terminating at one of the circles first traced ; there is no need to fear injuring the wooden chuck ;
use the tools freely, thinking of the ivory alone. If the chuck has not been very carefully made,
the handle might possibly turn upon it. It will be well, therefore, to make a guide mark on it,
and to wet the wood in replacing it, to ensure it always turning perfectly round.

When all the portions forming part of the mouldings have been carefully finished, and when
the largest marks have been removed take some damp shave-grass and polish the handle, inserting
the shave-grass into the spaces between the cords; taking care, however, not to blunt the sharp
edges of the angles of the squares, if any have been made, nor to flatten the round-beadings. In
this operation, as in all the others, it will $asily be perceived that it is the hands’ business to advance
or withdraw on the mouldings, since the work is turning upon itself. A piece of shave-grass may
be fastened to the edge of a little stick, cut chisel-shape, to enable the amateur to reach the bottom
of the mouldings ; in a word, any expedient intelligence suggests may be had recourse to. ~When
a good polish has been given with the shave-grass, and when the marks are no longer visible, take
a little flake-white, soaked in water, put it on a soft piece of rag, and give the last finishing touch
to the handle, passing the rag carefully along each beading. The amateur must take care that
the heat. generated by the friction does not dry up the flake-white and allow it to collect in small
particles upon the ivory, as this would interfere with the polish. It will be best, when the handle has
been sufficiently damp-polished, to wipe it dry, and rub it with a dry rag and some white powder.

Fig. 12 shows the effect of the twist upon the handle, and figs. 13 and 14 the different beadings
that can be given to the ends.

Nothing is more pleasing to the eye than a handle thus treated, when taken off the chuck.
The transparency of the ivory, the precision of the beadings, the isolation of the cords, lead the
amateur to regret that it is impossible to fix the blade to the handle without first adding a more
solid axis for the tang.

Turn a piece of ebony between the centres, at least an inch and a half longer than the handle,
in order to allow for a pulley at the end for the cord of the lathe. When it is turned round, put it
in & plate, and, with a spoon-bit about an eighth of an inch in diameter, make a hole in it of about
two inches in depth. This lole is to receive the tang of the blade. ~Put the ebony back upon the
lathe, and give it the same shape as the chuck, taking care, that is to say, that it fits tightly but
equally all round into the inside of the twist. Particular pains must be taken that each cord lies
correctly throughout its whole length. Unless this is done the slightest shock will break the
twist. Polish the ebony carefully, without using oil, and rub it with a very soft piece of rag.
Finally, put it back on the lathe, and make a cut in it a hair’s breadth from the top, just above
where the level of the ivory handle will come, so that, when the tang of the blade is inserted, the
shoulder will fit closely against the ivory, and, Lringing withit the ebony, make the whole handle
more solid. Cut it off below, about three-sixteenths of an inch shorter than the piece of ivory, and,
with some good glue, or, better still, isinglass, quickly glue the vervel into the handle. Remove the
superfluous glue as soon as possible, to prevent injury to the polish on the ebony.

Now turn an ivory head-piece of a proper shape, making on it a tenon which will tightly fit
into the empty end of the handle. Polish it, and glue it into its place. Our readers will recollect
the explanation we have already given of the way to turn a rather short object between the two
centres, by using cement. Fig. 15 shows the outline that should be given to this head-piece.
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The ivory thus contrasting with the ebony in the finished handle, has a very agreeable effect
that will reward the amateur for the care and trouble he has taken.

It is also possible to treat the handle so that the spirals do not stand out. In that case it will
be best to make a few beadings, which touch one another without any square or interval between
them. Fig. 16 gives the shape. Thus treated the effect is also good. We have seen several cases
made in these different ways, and all of them, when they are finished with tolerable regularity,
were pleasant to look at. Ina case, however, the difficulty is to make the spirals of the body
correspond with those of its cover. Without a great deal of care, and the nicest regularity in
making the divisions, success very difficult.

When a handle is neither hollowed out, nor its spirals made to stand out in relief, the ends
must be finished in such a way that the spirals terminate in a point at the centre ; this is called
diamond pointing.

In order to give these handles the last degree of finish, the knife-handle should be mounted
upon a very thin piece of gold, within which is a well turned chuck of hard wood exactly fitting
the hole. Then, instead of the centre-piece being glued, it must be bolted in such a way that
the bolts do not show, or the latter may be disguised as ornaments. The taste and intelligence of
the amateur must be his guide in this. As for the case, it will be sufficient to turn two parts
exactly alike, and to use a long tube of gold as a neck, which will fit into the part that contains
the head ; this, however, is not within our province, it is jewellers’ work.

The different work we have just described ought tosuffice for a yet unskilled amateur. In our
second volume we shall show how more difficult work—work requiring greater skill in the use of
tools, can be executed on the lathe with centres.

PART III.

DRILLING HOLES IN SMALL OBJECTS.

HE reader who has followed our instructions how to pierce a hole in a piece of wood in a
' plate, will find it difficult to understand that the hole may not always be exactly in the
axis of the cylinder, since we laid stress upon the fact that the hole must be made exactly in the
centre with a point tool, and, that as the piece of wood turns upon itself, the hole ought to follow
a straight line, representing mathematicall; the axis of the piece. In spite of this, however, as
the wood must necessarily be turned in order to pierce half of the hole in each side, the holes will
seldom exactly meet, unless the workman is a very experienced one.

The first cause of the deviation is, that the spoon-bit is not held in the prolongation of the
axis, and that if it inclines to one side or the other, the deviation, once set-up, continually

increases.
U
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There is, however, yet another cause. In spite of the care taken to hold the spoon-bit
perfectly straight, the grain of the wood, which does not always run in the direction of its axis,
continually carries the spoon-bit with it. But little wood, therefore, should be cut out at one time,
the spoon-bit must be but gently inserted into the hole, the latter must be perfectly cleaned of
the sawdust and shavings, and the spoon-bit must be greased every time it is removed. ~Without
these precautions, it isimpossible to pierce straight holes in small objects, such as ebony pipe tubes,
without the orifice coming prematurely to the surface before the end of the wood is reached, unless,
indeed, the objects to be pierced are made much too large, in which case they will have a very
awkward appearance. The following is an ingenious plan to prevent this mistake ; its successful
adoption will show that the amateur has acquired no ordinary skill.

Jewellers often find it necessary to pierce throughout their whole length long pieces of steel
or brass, such, for instance, as the little cylinder which contains the pivot on which turns the
minute-hand of a watch. This cylinder is of a very small diameter, particularly in ladies’ watches.
There are workmen whose skill is so remarkable that we have known one of them lay a wager
that he could hollow out the whole length of a very fine pin without emerging till he reached the
end, and win it.

Jewellers, in piercing small objects, generally adopt the following plan, using a plate, which
corresponds completely to our method. They fix a pulley on the cylinder, on which to place the
catgut cord of the drill-bow. They mark the centres with a centre punch, and place one of them
upon the end of one of the lathe-centres ; then, gripping a drill in a pair of pin-tongs, perpen-
dicularly to the lathe, they turn the piece with the bow. They take care to frequently get rid of
the shavings, in order to prevent the hole from getting stopped up, if brass is the metal ; and they
continually add a little oil to it, if it is steel.

When half the hole is finished, they begin at the other end till the two borings meet ; but as,
with all their care, it is still possible that there is a slight deviation, they take a puncher and pass
it along the whole length of the hole ; the minute exactness of all their work compelling them
to make every part likely to undergo friction perfectly smooth and even. For a similar reason it
is always well to make the hole at first very small, to allow of the subsequent use of a larger
spoon-bit to prevent the occurrence of any angle in the bore.

It is difficult to obtain spoon-bits small enough for very minute borings. They may, then,
be advantageously replaced by a drill, especially in the case of ivory and hard woods. The drill
must be held very short in a pair of pin-tongs to prevent its elasticity from causing it to give
when the hole gets deep.

As the hole gets deeper a shorter and shorter grasp of the drill must be taken by the pin-
tongs, and, in order to enable the borings to escape, care must be taken to select a drill the
body of which is rather smaller than the head. The following is the way to make a drill :—
Take a piece of round steel of the right length, and smaller than the hole it is desired to make.
Heat the end of it with a blow-pipe, and slightly flatten it on a smooth steel anvil with a smooth
hammer-head. This will make the end of the drill rather harder than its body, but it must be
left thick enough to withstand the resistance that will be offered to it, and to allow of the two
sloping edges, of which we are about to speak, being given to it. Take a smooth file and make a -
couple of sloping edges on each face, which will separate the thickness into two equal parts. If it
is intended to use the drill upon brass its shape must be pointed by the meeting of two lines formed
by the four sloping edges.  If upon iron, it should be given a round form by the meeting of
two circular sloping edges. Temper it, making it of a red cherry colour, and dipping it into
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tallow. Whiten it on the stone, and then, heating it further than the point, give it a golden
colour, and let it again cool ; the tempering will now be finished. When a drill is not bigger than a
sewing-needle, jewellers content themselves, when its head is heated, with waving it backwards
and forwards in the air. It will then be properly tempered, but this requires great experience:

The other end is then filed round, and a length given to it of about three-eighths of an inch ; the
end is then rounded, the file being more lightly used about this part, so that the ferrule, fitting
tightly on, may be solidly fixed at about three-quarters of an inch from the end.

U2
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CHAPTER VIIL

@urning with the Hand-wheel,

PART I
THE CHAIR-REST.

HERE are many cases in which it is impossible to turn certain objects on a lathe with a
treadle, owing to their diameter being too large to allow of their making many revolutions,
or to their excessive weight, which soon gives them too great an impetus, as in the case of the
wheel of the spinning-wheels we have already described. Moreover, the retrograde movement
which it is then necessary to give, jars the turning-bench and communicates a vibration to
the object being turned ; a continued movement, on the other hand, if the bench is tolerably firm,
causes no vibration, When an amateur first begins to amuse himself with a lathe he fancies that
the smallest and lightest will always suffice for him ; but if he perseveres and becomes tolerably
successful he naturally requires a larger and more complicated lathe, and takes a particular pride
in making everything necessary for his work with his own hands .Small things can be turned ona
large lathe, but nothing but trifles can be turned on a small one. It is, therefore, the best economy
to purchase a large lathe at first start ; the plan we have adopted in these pages, and the trouble
we have taken to describe a quantity of objects that can be made on the lathe with centres show
that we have no desire to persuade our readersinto unnecessary expenses. It is, of course, possible
to furnish a workshop gradually, as experience and skill are acquired. For instance, it is perfectly
possible to turn the wheel of a spinning-wheel with the treadle, but it is extremely laborious ; with
the hand-wheel, on the contrary, it is remarkably easy. We are led, therefore, into the descrip-
tion of several operations which the use of the hand-wheel enables the amateur to execute with
great facilify.

The addition of a wheel to the lathe does not in the least change the latter; we shall,
therefore, say nothing further of it, except to observe that as it is often necessary to turn very large
objects, it is well to be provided with some collar-plates of much greater size than those used with
the ordinary lathe. The amateur should furnish himself with two pair, one for ordinary work,
the other for that requiring greater power. It will be well, indeed, to procure one or two very
long ones, measuring as much as a foot from the centres, as it is often necessary to turn wheels of
a very large diameter. 1If it were very seldom requisite to turn these excessively large objects,
we might, when an exceptional case presented itself, make use of an ordinary collar-plate, raised
by means of wedges. It will easily be understood that in that case the screws should be of a
proportionate length.

As for the large collar-plates, they should extend rather in depth than in height, and should
be very broad at the bottom, to enable them to be securely fixed to the bench and to resist the
strain they will be exposed to. See fig. 26, Plate XVIII,
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When large or iron objects are being turned, it is impossible to be certain that the ordinary
rest will resist the strain. The amateur, therefore, should make use of the one shown in fig. 27,
Plate XVIII. This is the rest generally used with the lathe with the overhead motion, and will
be described in the proper place ; but we may at once say that it must be more than ordinarily
strong, since the whole strain of the object being turned will be applied to it.

This rest is made of several pieces, of which the following are the names and uses. The base
A rests upon the bench, and is fixed there in a groove with rabbets, to which is applied a T, fig. 28,
Plate XVIII, the head of which is round or square, the stem square, and the arms pierced with
a thread to receive the nut by means of which the base is fastened to the bench. The
nut tightens the T, the shoulders of which rest upon the grooves of the base; the part b is of
turned wood, and between it and the nut is a round plate of brass, which prevents the wood from
being injured by the pressure of the screw. In order to prevent this T from turning on itself when
the screw is tightened, a piece of square wood, equal in thickness to the opening of the groove in
the bench, is passed into its stem. As this piece of wood fits squarely upon the stem it prevents
the T from turning.

B, fig. 27, is what is termed the chair. It is fastened to the base of the rest by the bolt a,
in the bottom of which a screw is cut that fits into an iron nut rabbeted on to the top of the base.
The head of this bolt is pierced with a couple of holes at right angles to one another, and that
completely penetrate it. By means of these holes, into which is passed the end of the key, the
chair is fixed to the base. The perpendicular portion of this chair has asquare hole in its centre to
receive another T, fig. 29, Plate XVIII., that holds the wedge c, which supports the tool, and which
serves as a rest. This wedge should be made of oak, and ought to be cut with the grain, so that, in
case of the tools offering a great resistance, it may be able to grip the wood, which it could not do
if it were cut against the grain. On this wedge is a portion thinner than the upper part. It is
here that comes the head of the T, so that, if necessary, the wedge may be pressed close against
the work. Remove this wedge, loosening the nut with the key, which, like itself, has six sides.

It is necessary to have a quantity of these wedges, of all sizes and thicknesses, according to the
dimensions of the object being turned. It will be seen that this rest can be turned in any direction,
to enable the turner to cut the wood directly or sideways, but always in a firm manner. ~ These
rests are sometimes made with their chair and their base, or only their base, of iron. These rests
alone are used in turning metals. )

When the amateur wishes to turn an object of a very large diameter this small rest is of no
use, even if the wedge be raised as high as possible. For, as it is necessary that the upper part of
the wedge should be on a level with the centres, the wedge itself would prove too short, and would
be fastened to the chair from too far. This would produce a tremulous motion, caused by the
elasticity of the wood. It is necessary, therefore, to be provided with wedges of various sizes.

When an iron or a brass object of a rather large diameter is being turned, the pressure
of the tool continually tends to force the work upon the lathe away from the centres, and if
the collar-plates do not possess a very wide base, the slightest jerk will throw the centres out of
their holes and the work will escape from the lathe. To prevent this, workmen, in the habit of
turning large iron objects, put two screws beneath each collar-plate, instead of one. By this means
they are fixed to the lathe-bench in a sufficiently firm manner.

All these details explain the necessity of using a very firm lathe-bench. This may be attained
by giving the bench considerable weight, or by giving its legs as much spread as possible. This
should be particularly attended to in the case of the front legs, since it is precisely here that the
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wheel, we are about to speak of, exerts such a strain upon the bench. The hind legs should be
perpendicular ; if they projected, it would be impossible to lean the bench close against a wall
or a window.

PART IIL

DESCRIPTION AND CONSTRUCTION OF THE WHEEL.

OME turners, from economical motives, content themselves with making a wheel like a
carriage wheel, in order that it may have more swing, and that the man turning it, after it is
once well started, may be relieved of part of his hard work. But this plan, advantageous in some
respects, has its drawbacks. The wheel is often found to turn more guickly than is required, and
in consequence, if the tool is made of iron, it becomes hot too rapidly and has not time to cut the
wood properly. The wheel ought to turn slowly and at a uniform rate. This may be seen in
workshops on a large scale, where water is the motive power employed.

Fig. 7, Plate XXII., represents a profile view of a turner’s wheel, the cord of which turns the
object on the lathe. Owing to the great size of the wheel the other details are necessarily repre-
sented on an unduly small scale.

The method of construction we are about to describe is the best and the easiest. The spokes
of the wheel are sometimes fixed in it in the same way as the spokes of an ordinary carriage wheel ;
but the tenons of the spokes which fit into the nave are apt to become loose as the wood gets drier,
and when the wheel is turning a continuea crackling is heard, occasioned by the tenons moving in
their mortise-holes. The following is the method that ought to be adopted :

Take a piece of wood 8 or 10 inches long, and about 8 inches in diameter, and pierce a hole in
it. Cut this hole so that the square A of the axis fig. 8, one end of which is made slightly smaller,
fits into it.

This axis is made of iron carefully turned, so that the square is of exactly the length it
is desired to give to the nave. At the end of each collar is a square ¢, ¢, into which fits a handle
to turn the wheel. Turn the nave upon its axis. The whole thickness of this nave is turned, as is
shown at q, fig. 9. The part b must be as large a square as possible, and should be made with great
care. After this square comes a cylindrical part, following the line d, the use of which will be pre-
sently explained. Fig. 10 shows the circular part of the nave, the square, and the cylindrical part.
During the whole of the construction the greatest pains must be taken to ensure that the square part
is exactly in the centre of the length of the nave. Pierce a hole upon the lathe in a piece of wood
whose diameter is equal to that of the nave. Then turn it upon the cylindrical part of the nave
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or upon any other sufficiently large cylindrical chuck. Take care that the part which will have to
come next to the square be cut exactly at right angles, so that it may fit the more closely against
the wheel. This square must be made as wide as the thicknessit is intended to give to the spokes.
Turn the two ends of the nave, giving them the shape shown in fig. 9. Make a guide mark on the
square and on the other piece, so as to be able to replace them exactly in the same place.

Now for the wheel. It is composed, as is shown in fig. 7, of four uprights, about five feet
long, sometimes indeed, six. Finish them thoroughly with the plane, that is to say, make their
thickness and their width exactly equal and perfectly square. On each couple trace a line in the
centre of their length, and from this line trace another at a distance equal to the half of the
diameter of the square ; then, further still, trace other lines at a distance equal to the width of the up~
rights. Take a carpenter’s guage and make a mark at half the thickness; then with a fine saw
cut through each mark as deep as half the thickness, and remove the wood between the two saw marks.
1f this has been properly done each couple of uprights ought to half fit into the other couple,
making a double cross. The mortises must be cut smooth with a chisel, according as they require
it, in order that the surfaces may exactly coincide, above and below. For fear of making some mis-
takes, when all these parts are taken to pieces, mark each separately with points, lines, and the
black chalk used by carpenters.

At equal distance from the centres marked upon each bar, trace the lines an which the eight
cross-pieces, a, b, ¢, d, ¢, f, g, h, (fig. 7) are to meet ; the cross-piece f being supposed to be hid by the
upright of the foot. Finish each of these eight cross-pieces, reserving a suitable tenon at each of their
ends which must be fitted into the mortise-holes cut at the lines marked on each spoke. The four
smaller cross-pieces can be easily fitted ino their mortises, but with the four larger ones there is a little
more difficulty. Take the double cross to pieces, and put a handle to each cross-piece ; then, placing
the latter in their proper position, insert their tenons into the mortise-holes, at the same time putting
the double cross again together. From the centres of each bar again trace the ends as well of the
large bars as of the eight small ones, ¢, &, [, m, n, o, p, q, which are fastened by means of tenons
and mortises into the cross-pieces a, ¢, ¢, g. In order to be the more exact, it will be well to have
recourse to the method employed by the wheelwrights, which we have already alluded to, and
which consists of tightly inserting in one of the collars of the axis a wooden rod, at the end of
which is a point that traces all the bars in 4 circle. At each end of these bars make a tenon about
an inch long ; this tenon must be inserted into the thickness of the felloe.

The great cirole of this wheel, as well as the other two of which we shall speak further on,
must be constructed with some precaution ; particularly the great circle, the principal use of which
is to hold the bars, and to give solidity to the wheel. It is well, therefore, when its different parts
are all in their proper place, to be able to tighten them together, and so avoid the loosening and
giving of the different portions, and the consequent injury to the wheel.

Take an ordinary compass, or a pair of beam-compasses, fig. 5, Plate 1., Vol. IL, and upon a
piece of wood three or four inches thick, and well prepared with the plane, trace arcs of the size
it is intended to make the wheel. Give them the necessary width, but take care to trace them so
that each joint may fall in the interval between one bar and the next. In order to prevent arcs of
too large a size being taken from cross-cut wood, it will be advisable to make as many of the arcs,
termed felloes, as possible. Eight will be sufficient for the wheel we are speaking of.

Cross-cut wood is wood whose grain is cut moreor less transversely. Fig.11, shows an example
of such .Let us suppose that we have to deal with a piece of wood the grain of which runs length-
ways, and that we wish to cut a portion of a circle out of it; it will be seen that the grain at
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the two ends is very short, and that if these ends are subjected to any great strain they will
break off there, as where the grain is shortest the power of resistence is least ; and this danger will
be the greater according as the circle to which the arc belongs is smaller, or the arc itself larger.
The nearer, on the contrary, the curve approaches the straight line, the more the wood will be able
to resist. This observation holds good in a variety of cases.

When a sufficient number of arcs has been traced in a sound and carefully equalised piece of
wood they must be cut out with a turning saw. Then with a curved plane, fig. 26, Plate XLI, cut
away as far as the compass mark inside the arc. Do the same to the external portions of the curve, and
then, having traced upon a piece of wood a circle equal to that which the inside of the wheel ought
to have, divide it into eight equal parts, from each of which a radius must be drawn to the centre,
The arcs must be exactly placed in such wise that all of them project about 4 or 5 inches beyond
the mark. See fig. 12, in which a, b is the extremity of the radius. On the flat side of each curve
trace a line following the direction of the radius; and, for fear of mixing up the different arcs,
number their ends.

Now divide the thickness into three equal parts, both within and without the circle, as is seenin
fig. 12. Dispense with the mark first made on the four faces, and trace the mark indicated in the
cut, in which the different kinds of lines show how much wood is to be taken from each. Care-
fully finish off all these parts with good chisels. Try each portion against its corresponding part
till all the joinings are perfectly exact. The mortise in the centre ought tobe made gradually smaller
inside ; a key must then be inserted in it, and the whole solidly tightened and pressed together.

When all the curved pieces have Leen fitted together, the result, if the work has been well
done, will be a perfectly round wheel. Insert the tenons made at each end of the bars ; the wheel
ought then to fit rather tightly into its place. The joinings ought to be made between the uprights,
and never too close to them, for fear that the mortises that have to be made might weaken them.
Trace, therefore, the width of each mortise on its own particular tenon, taking care to properly
regulate the distance between the uprights. Then with a joining-guage, fig. 19, Plate 1X. (this is
a guage with a couple of points, the distince between which gives the tenon’s thickness), trace the
length of each mortise. Cut out the latter carefully with a mortise-chisel. For this purpose it will
have been necessary to take the wheel to pieces. Now put it together again, inserting each tenon
at the spot marked for it. Lastly, insert the keys, tighten them little by little, one after the other,
and the wheel will be very straight, very round, and very firm.

In turning metals the cord of the lathe is never placed on the great circle. Its too great
diameter, in which that of the pulley or the width of the work would be contained too often,
would give the piece being turned a too rapid motion. The reader will soon perceive that for this
reason it is necessary to make use of rather a small diameter. The larger circle, is only generally
used to give an impetus to the action, and to lessen, by its swing, the hard work of the man
turning the wheel. '

Two or three other circles of different diameter must be constructed in the same way; but as
they are fastened to the bars with nails and screws, it is not necessary to join their segments with
the same care ; it will be enough to join them together with flat-joinings. =~ Fasten them to the
bars with good wooden screws, and when they are both in their places, verify, by ineans of the
little rod we have already alluded to, if they are quite concentric to the axis or shaft of the large
wheel. If there is any mistake it can be rectified by removing the segment which projects.
Finally, the circles must be turned by cutting on each of them a groove of about half-an-inch in
depth to receive the cord. ' '
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It should be remarked that the smallest wheel next the nave ought to be made of much
thicker wood than that from which the wheel next in size is manufactured; for, as they are both
fastened in the same plane to the base of the great wheel, if they were of equal thickness, and if
the circular groove were cut the same distance in either case from the rim, the groove in the
smaller one would be covered by the thickness of that on the other, and there would be no room
for the cord ; double the thickness of the first must therefore be given to the latter. To avoid the
necessity of using wood that is too thick, the smaller wheel may be placed alongside the larger one.
If the amateur has a proper store of tools, it will be more conveuient, quicker, and easier to make
these grooves on the lathe ; but, besides the fact that this would necessitate the possession of a
large wheel, it is seldom that an amateur has room to put one of these collar-plates at the right-
hand end of his bench, or that his workshop boasts a beam fixed between the ceiling and the floor
to support ‘a point on a level with the collar-plate.  Yet this is the plan resorted to by
turners who cut mouldings in the felloes of carringe wheels. They place the wheel between the
bench and the beam, steadying it with wedges. They even put the side rest upon the bench
itself, but this is not at present connected with our subject, so we content ourselves with this
simple allusion.

There now remains the foot of the wheel. This foot merely consists of a couple of uprights,
only one of which is shown at A, fig. 7, kept in their places by the ties, B, ¢, the whole being firmly
Jjoined with tenons, mortises, and tongue-joints, to a couple of bases, D.

These two bases are themselves joined by a couple of cross-pieces, 7, 8, the ends of whose
tenons are alone seen, which regulate the distance between the uprights. The foot of the wheel
ought to be made of wood sufficiently strong to enable it to acquire stability from its weight, and
to resist the strain put upon it by the efforts of the man or men at the wheel.

When the whzel is in its place it is heavy euough to remain fixed there, that is to say, to
remain fixed opposite the puiley of the lathe ; when it is not being used it can be pushed into a
corner, or against the work-room wall, so as to be out of the way. The cord is the only part that
can give trouble, as, in order to tuke it off, it is necessary to take the lathe to pieces. To remedy
this inconvenience, a couple of strong steel hooks (fig. 6, Plate XXXVI,, Vol. 2), ara made use of;
a thread is cut in their holes, and they are fitted on to screws at each of the ends of the cord,
which ought to be a seven-stranded one of about half-an-inch in diameter. It will be seen that
these hooks, which easily come unfastened, allow the cord to be placed and replaced without
taking the lathe to pieces.

A couple of crank-handles must now be forged, with a radius of about ten or twelve inches,
C-shaped or S-shaped, according to taste; their form matters but very little, as we are about
to explain.

A crank-handle a foot long is nothing but a twelve-inch lever applied to the wheei itself. If
it were possible, for instauce, it would suffice to place a pin on one of the bars at about a foot
from the centre ; the motive power would only be exerted through a radius of twelve inches, and,
at whatever part it is applied, it is always from the centre to the pin that the force of the lever
must be estimated, this lever being nothing but a radius of a circle a foot long. 1t is, therefore,
clear that a crank-handle, the radius of which is straight, would be quite as powerful as a C or
S-shaped one, but habit is strong, and our eyes have grown accustomed to the Iatter.

No amateur who has not worked the wheel himself can form an exact idea of the effort
required to turn the object on the lathe, if it be of a large diameter, or made of iron or brass. All
sorts of means have been used to diminish this resistance, to ease the man turning, and confine

X
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the efforts he is obliged to put forth as much as possible. A nearly square mortise is cut in the
top of each upright (the geometrical shape of the mortise is shown in fig. 13), to allow of the
introduction of a body in which the shaft may easily turn. In our description of the lathe with
the overhead motion we describe the composition of this body. Both the mortise and the grooves
must be made rather smaller at the top, to enable the collars to be kept more firmly in their places,
and to allow of their being removed when necessary. When the mortises have been carefully
finished with the chisel, holes must be made in four small pieces of wood about a uarter of an inch
in thickness, that will exactly grip the collars of the axis. Fix one of them on to each collar, so as
to fasten them to the inner surfice of each upright, with four thin nails, taking care during the
operation to keep the wheel in a perfectly perpendicular position. Fasten a couple of small pieces
of wood in the same way outside, but these must be cut sloping down to the exact height of the
uprights, and a small neck gutter, called a scuttle, made upon them with some flake-white in paste.
Apply this paste all round the small pieces of wood, and leave them till they are perfectly dry.
Melt enough matter in an iron spoon and fill up the mortise-hole. When the whole is cool take
away the piece of wood, and remove the wheel with its collars ; they ought to be easily detached
from the axle-tree. Cut them into two parts at the hole, and in a parallel direction to the catch-
pin ; then take a spoon-bit, and in the middle of the scuttle make a hole in the upper collar,
communicating in the centre of its depth with the round part. It is through this hole that oil is
added, which, poured in at the centre of the collar, distributes itself along the entire length.

The hole at the entrance of the scuttle must be made slightly larger, a funnel shape being
given to it. It will Le understood that the motion of the wheel ought now to be as easy as
possible.

A hoop of iron or brass must now be placed aliove it, in the centre «f which should be a half-
ball, intended to receive the thread of the screw of the vice. The shape is shown in fig. 14, This
hoop, which, as is seen in the plate, has a screw at its upper part, serves to more or less diminish
the friction of the collars of the axle-tree, and to give them a uniform motion by continually
pressing on them. The outer width of the hoop should be of about an inch, or an inch and one-
eighth, and it should be fitted into the thickness of the wood. It should be fastened there by four
wooden screws, as is shown in the plate. The whole must now be filed and polishad.

If the amateur desires to make this hoop of brass, (fig. 13), a mould in three pieces should be
made in the following manner. The lower piece is nothing but a small wooden rod, of a suitable
width, of a thickness of about three-eights of an inch at the ends, and so rounded that its depth
be about an inch in the centre of the curve. The two sides, made of similar rods, must be joined
to the two ends of the first with some thin nails. The model will now be ready for the caster
To ensure its being turned out neatly, to prevent, that is to say, the sand of the mould adhering
to the wood and causing a certain roughness in the metal, it will be well to polish the model with
a little ordinary varnish that easily dries. When the piece is cast all that will then remain to be
done will be to polish the three upper sides with the file ; the lower side must only be cleaned. A
hole must now be pierced in the centre of the upper part, a thread cut in it, and a flat-headed
iron or steel screw made for it.

We must here allude to the best way of selecting screws and their threads. Ordinary
workmen are accustomed to use very conical screw-taps, in order, as they say, to make the entry into
the nut easy.  But, as they are aware that a conical nut is of no use for a cylindrical screw, they
attempt to obviate the difficuity by reversing the olject in which they are cutting a thread and
by passing a screw-tap through from the other side. But this plan is a very faulty one, for the hole
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in which the thread is cut, not being cylindrical, as is the screw which it receives, but being, on the
contrary, formed by the meeting of two cones which intersect each other, it is obvious that the
only part wiiere the screw is properly clasped Ly the nut is in the centre, and that the two edges
scarcely touch the turns of the screw. Tle threads cut in the nuts must therefore be made
rather conical at the bottom ; and in order that the whole of the hole be perfectly cylindrical a
screw-tap of a smaller diameter must be used to cut the last turns of the thread. In this way, by
putting the whole screw-tap into the nut, the latter's homogenity is attained, and the screw will
bite every turn of the thread.

Too many workmen commit the mistake of making screws whose threads are too large. If
the pressure happens to be great, the curve described by the thread upon its cylinder being very
much inclined to the axis, it is not unusual to find a screw yield of its own accord and no longer
against any pressure; the reason is the same that causes a printing-press screw to become
unscrewed. 1t is, therefore, best to make the turns of the screw of small dimensions, as the more
numerous they are the greater the friction, and, consequently, the resistance.

PART III.

HOW TO TURN AND POLISH IRON.

HE method of turning ivon, and the tools employed in doing so, differ from those used in
' turning wood or brass.

The resistance offered by iron to the tool cutting it is so great that if a sharp chisel were held
against a piece of iron in the same way as it is held against a piece of wood the edge would be
repulsed without cutting the metal, and would become blunt. It has been found necessary to
have recourse to a different method and different tools.

Fig. 1, Plate XXI. shows the proper shape of the tools used in turning iron. The bent part
is applied against the rest, which ought to be made of oak, and with the grain. Of oak, because
the action of water has little effect upon this kind of wood ; with the grain, because, if it were
against it, the edge of the tool might merely splinter the object being turned. It is customary,
indeed, to to take a well-tempered chisel and make a small notch upon the bent part of the tool,
so that the latter, by this means, catching in the wood, becomes fixed there in a perfectly firm
manner.

The plate shows the shape of the edge of this tool. It is very ingeniously contrived. In the
case of all other tools with but one sloping edge, the qpposing action of the metal tends to blunt
the tool’s edge ; in this case, on the contrary, the metal’s-action has the effect of strengthening the
cohesion of the particles of steel, and of consequently enabling the chisel to offer the greatest
possible resistanece. '

X2
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It will be easily understood that in turning iron, the work-bench, the collar-plates, and,
particularly the rest, cannot be too solidly arranged. Indeed, whenever the object to be turned is
of considerable size, a larger lathe than usual should be employed, unless the one ordinarily made
use of happens to be an exceptionally solid one. Exceptional collar-plates and rests must always be
used when large iron pieces have to be turned. For this reason soles of frame works and chair-
rests are manufactured of cast-iron. They then possess the qualities required, and the metal they
are made of is very ductile and easily manipulated with a file. The T-rest must also be
stronger than that generally made use of.

In large workshops lathe-benches of considerable size are used, fastened to the flooring. The
motive power is water, which turns a paddle-wheel with a slow but uniform movement, exactly
suited to the turning of large objects. ,

There are four principal tools used in turning iron. A round one for roughly shaping, a
flat one for the straight part, a point tool for the angles, and a side tool for the inner portions.
Notwithstanding what we have said of the ductability and the softness of iron, its cohesiveness
and its harshness often blunt the tools employed to cut it. The amateur, therefore, should keep a
variety of tools in his workshop, so that when one becomes blanted it will not be necessary to
interrupt his work in order to re-grind it. All hollow and round parts are roughly shaped and
finished with the round tool ; the straight parts and such paits as bowtells, beadings, listels, &c.,
are shaped with the round tool and finished with the chisel ; the same caution applies so all
irregular parts, such as the shoulders of tenons and collars. The straight parts, which are
perpendicular to the axis, the side of a square for instance, are finished with the point-tool. The
latter, however, must not be held as it is when used to cut wood. It is made in the same way,
with a couple of sloping edges meeting at an acute angle, but it must be held with a bias to the
outer side, so that the edge actually cutting be nearly parallel to the surface the amateur is
engaged upon. Finally, all the inner portions must be turned with the side tool. Figs. 14, 15,
16, and 17, Plate XIV. show various sizes of these different tools. They suffice for the turning
of a cylinder, an axle-tree, and nost of the objects generally met with. But if it is required to
turn pieces of a more difficult shape, it will become necessary to have recourse to several other
kinds of tool.  As a rule, it may be said that the shape of the moulding on the work to be turned
decides that of the tool to be used

It will be seen that owing to the slight projection of the Lent part of the tool the rest must
be very close to the work. We will bring these remarks to a close, by saying that the sloping edge
of the tools ought to be nearly perpendicular to the rest, forming a tangent to the part it is
desired to cut. If our explanations have been properly understood, and are exactly carried out,
success will be the result.

All that we have above said thoroughly applies to large objects, but if the piece on the lathe
is but of small dimensions, such as from an eight to a fourth of an inch, it is easier and more
convenient to turn it with a turning-graver.

A turning graver is a well tempered lozenge or square shaped tool, sharpened at one of its
sides, as is seen in fig. 3. It isfixed in a handle like those of other tools, held obliquely against the
object being turned, and supported on the rest, so that its sloping edge just comes in contact with
the metal, and its point below. By this means the edge nearly forms a tangent to the piece being
turned, and cnts its surface obliquely. The graving-tool, the lower side of which leans upon the
rest, impresses itself gently upon the wedge, and if it is firmly held in both hands, one being
placed on the handle, and another on the blade, it will be easy to cut off small shavings and to
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turn perfectly round. If the object being turned is a small one, only small graving-tools need be
used, this handle being made of a pear-shape to enable the workman to_grasp them securely ; in
this case a wheel is not necessary, the lathe can be turned with the treadle. 'We have seen
skilful terners finish the collars of a lathe axle-tree, and other difficult pieces in this way, as
well as cut with such skill, that at the first attempt they removed large shavings from a square-
shaped object. .

The graving-tool is much used. Watchmakers pever use anything else. One of the most
difficult operations in the whole of watchmaking, that of raising the pivots, particularly those of
the balance-wheel, is performed with it. The precision of the movement depends upon the perfect
roundness of the pivots, which ought to be exactly concentric with the wheel and its axis.

To return to the lathe with the wheel. The speed of the motion of the lathe, the friction
set up hy the action of the tool, the displacement of the metal, are all causes that produce a degree
of heat, sufficient to prevent the contact of the hand ; particularly if the object being turned is of
considerable size ; the tool itself will then become very hot and lose its temper. To obviate this
the object is wetted ; this is done in several ways. Some use an iron-rod fastened in a piece of
lead, shaped like the foot of a candlestick, up and down which slides a brass-arin that can be fixed
at the necessary Leight by means of a screw acting in the rod. The end of this arm is split
lengthways, and grasps a wet sponge that continuously moistens the object being turned. This
method is a good one if the object being turned is only of a small diameter ; if, however, it is of
large dimentions and requires the removal of considerable matter, the sponge will not be sufficient,
and the heat will become too great. In this case it is necessary to use a foot similar to the one
just described, but made of wood, and strong enough to support a cup of brass or tin with a long
pipe inserted at its bottom. This pipe, which has a very small diameter, should be about a
foot in length, and its end should be brought to bear perpendicularly above the spot at which the
turner is engaged.

If the water falls too quickly, the end of the pipe must be choked and stopped with a little
fine straw, till the water falls only in drops, at about the rate of the beating of an ordinary pulse.
If the object being turned is a large one, and large cuttings are being removed, each drop, as it
falls, will produce the same effect as if it fell upon a hot bar; in a few moments the surface of
the work will be covered with a yellow tinge. This is the rust arising from the iron beginning
to oxidize ; it disappears with a little friction.

It is a great mistake to suppose that the work will get on more quickly if the wheel is made
to turn with greater rapidity ; the lathe, on the contrary, ought to be made to revolve gently and
uniformly. If the wheel turns too rapidly, the tool has not time to properly cut the matter, it
becomes blunt and soon refuses to cut at all. For this reason circles of different sizes are placed
upon the wheel ; but it is seldom that the largest is used, except to polish or to turn a piece of
wood of very large diameter. It is necessary to explain this.

The proportion between the diameter of the wheel and that of the piece being turned
determines the speed of the rotation. Let us suppose that the object on the lathe is nine inches in -
circumference, that is to say that its diameter is about three inches; it is clear that each time the
wheel makes a complete revolution the object in the lathe will revolve as often as its diameter is
contained in that of the wheel. Thus, if the circumference of the piece is nine inches, and the
circumference of the three foot wheel be a hundred and eight inches, the piece, each time the wheel
revolves, will make as many revolutions as nine is contained in one hundred and eight, that is, say,
twelve. This would be too rapid a rate.
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On the other hand, the lever of resistance, of the piece being turned, that is to say, would be
too small, being only half the diameter, or one inch and a-half, in proportion to the lever of motion
which is the radius of the three foot wheel, or a foot and a-half. If the tool were really to cut the
matter, the piece would cease toturn, or if it did turn, would do so much too rapidly. It is usual
to place a small pulley, represented in fig. 4, at one of the ends ; the diameter of this pulley being
more nearly that of the wheel. This pulley can be made in several ways. Some workmen forge
a ring, to which four branches, bent at right angles, are soldered, as is shown in fig. 5. They are
fastened with good wooden screws. or with strong rivets, to a wooden pulley, in the centre of
which isa hole sufficiently large to give passage to the piece of different size it may be required to
turn.

For this reason it is necessary to keep them of different sizes, since, as we have already said,
the larger the object the slower it ought to turn. Between each branch a hole must be pierced
corresponding perpendicularly with that opposite to it. A screw of moderate size is inserted into
each of these holes, its head being made four-sided to fit into the loop of a strong key (fig. 24).
The work can be tightened, by means of these four screws, until the pulley turns as truly as
possible.

The other way of making this kind of pulley, which only applies when it is small, consists of
adding four branches to the iron ring at equal distances one from the other. Instead of bending
them at right angles, as in the former case, a shoulder should be given to them, as is seen in fig. 6,
or better still in nrofile, in fig. 7. Place this ring in a pulley sufficiently large to hold it, cut
mortises to hold each of the four tenons, and fit the shoulders half-way into the thickness of the
pulley, so that the ring may Le flush with both surfaces. Rivet the four branches, and, putting
the ring upon a proper chuck, turn both sides of the pulley, and cut a groove for the cord. At
four equidistant points, and equally separated from each branch, make a hole sufficiently large to
give passage to the screws and the key that turns them; then, at each corresponding point in the
ring, make similar holes to receive the screws. The screws will thus be concealed in the thickness
of the pulley,and not likely to catch the hands or the clothes. The great advantage of this kind of
pulley is that it takes up the smallest possible amount of room.

It is perhaps as well to remark that the ring ought to be tolerably thick to allow of a sufficient
number of turns of the screw being held in it.

The reader will notice in fig. 7, Plate XXII. that the cord is crossed. Thisis done in nearly all
the movements of n motive wheel ; first, to enable the man who turns the wheel to have his face
towards the work, and to be able to judge when to turn and when to stop, which he would find a
difficnlty in doing if his back were turned to the turner ; secondly, beeause the cord touches a
much greater part of the circumference of the pulley than of that of the large wheel ; and that in
this way, the friction being greater, the cord runs less risk of slipping, and the resistance opposed
to the tool becomes much greater.

When the amateur wishes to turn a piece of iron, he must first slightly mark the middle of
each of its ends with a centre-punch, and then put the iron on the lathe to see if it turns truly,
If it is'not concentric the punch must be gently shifted till it appears to be quite in the centre ; a
mark must then be made. This punch ought to be of a conical shape, rather longer than the
eentre of the lathe; if, indeed, the piece being turned is a very large one, the hole should be
deepened with a fine drill to prevent the end of the centre from eoming in contact with the metal
and becoming blunted.

When the cord has been placed over the wheel and over the pulley, the wheel must be pushed
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back ; if the workroom floor is slippery and there be any danger of the cord getting slack, the
wheel can be fixed by inserting a nail between a couple of the boards. Now put a little oil on
each centre, bring the rest close to the lathe, and turn the iron, on which water ought to slowly
drop, at the spot when the tool is cutting. Roughlyshape the iron at first with a round tool, mark
the place for the mouldings, and finish oft with a tool of the kind required. ~Under the hands of
a practised turner, the iron ought soon to grow perfectly round and its surfuce almost polished.

If the whole length of the iron has to be turned, or if it is requisite to turn only a portion of
it, it will be impossible to apply the pulley without leaving marks made by the screws; in this
case it will be well to cover the part against which the screws will press with a thin band of brass;
the pulley must then be shifted wherever it is necessary, the wheel being always placed opposite
to it.

Most workmen, particularly those accustomed to turn iron, do not allow the cuttings to be
wasted ; they are of use in the manufacture of sulphate of zine. They are also employed in the
production of hydrogen gas. i

The amateur who has acquired & moderate amount of skill will soon be able to judge when it
is best to put the cord on a great or a small wheel, or on this or that pulley. Explanations on
this point are of little use, all that can be urged is that the quicker the revolution the less perfect will
be the turning. For example, when a skilful watchmaker wishes to turn very delicate and very
minute work, instead of using a rather large bow and a cord of gut, he has recourse to a very

small bow and a horse hair. This enables him to use a very small pulley.

When a wooden olject is being turned, such as a nave, or a mortise is being hollowed out, it
is equally unnecessary that the lathe should turn rapidly. There is, indeed, in this case, another
objection to rapid revolution, besides those we have adduced in the case of iron turning. Ttis this;
the tool might cut too deeply into the wood, and, if the lathe were turning at high- speed, might
break and injure the turner.

While we are speaking of turning iron it will be well to say a word about polishing it. For
this purpose rather a worn smooth-file should be used. A little oil should be rubbed upor it, and
while the wheel is turning it should be applied to the whole length of the metal, first in one
direction and then in the opposite one, taking care to always cross the strokes. Then take a
round file, oil it, and repeat the operation.

This method of oiling the file is a very good one when the work is completed ; it prevents the
marks from being too conspicuous, and gives a smooth polish to the surfuce. The rext thing to
do is to take a piece of willow-wood or other soft wood, soak it in oil and place a little fine emery
powder on it. After applying this to the iron, put some still finer emery-powder on it, and some
more oil, applying it in a contrary direction, and the metal will soon become polished. 1f the iron
is not too large, use two pieces of willow, one above and the other below ; cover them with emery-
powder and oil, and, taking hold of them at the ends, seize the metal between them and rub it up
and down in all directions. This process will soon give the iron a thoroughly smooth polish. Use
wood cut to a flat-edge at the end for the round parts, and for the angles make use of its corners.
Finally, wipe the iron thoroughly with a rag to remove the grease.

In order to give the metal a great degree of brilliancy, rust it in every direction with some soft
wood, wetted with a little oxide of iron that has previously been soaked in some water or brandy.
The metal will soon darken and assume an excellent polish. The oxide of iron can be replaced by
black polish, which must be soaked in the same way. »
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It may interest our readers if we give them a few details of the way to polish steel and other
metals cut into facets.

The amateur must provide himself with polishing blocks of walnut wood, the shape of which
must always have reference to that of the objects to be polished ; the flat surfaces ave polished on
the side of the block, andd the concave and convex surfaces on its face.

Some emery-powder souked in oil is first spread on the block, and then each of the fuces of the
metal is applied to it till the traces of rust have disappeared. The position of the steel must be
varied, according to its shape, in order to avoid undulations. When this operation is finished, the
grease is removed fromn the steel by passing it tbrough lukewarm-cinders. 1t is then carefully
wiped. In order to give it a finishing polish the surfaces of the polishing blocks must be covered
with well-stretched ox-hide, fastened with strong glue, and saturated with oxice of iron prepared
as above described. The last finish can then be given to the steel by applying it to the polishing
blades thus prepared.

To polish perforated objects, which the polishing blades would be umnable to deal with,
cylindrical brushes, about three inches wide, sprinkled with emery-powder and oxide of iren are
used. Each brush must be fitted on an iron handle ten inches long, carrying at one end a conical
bobbin with several grooves cut in it, by ineans of which motion is imparted to it and its rate of
revolution determined (figs. 16 and 17, Plate XXII.). These polishing blocks are placed on the
lathe’s centres and turned by means of the wheel. The greater the motion the more rapidly the
object becomes polished. '

The metal it is intended to polish must be tempered to a considerable degree of hardness, and
made of the tinest steel. Cast steel is to be preferred to all other, for the reason that the fineness
of its pores and its equality of density prevent the occurrence of either stains or cracks.

The Germans, who mannfacture a quantity of iron and steel tools at low prices, make little
use of the file for polishing purposes ; they employ polishing blocks of stone of different textures,
moved by some powerful motive force. In this way they economise both hand-labour and time.
In polishing artistic objects, however, which require more careful treatment, this method cannot be
had recourse to, as, in employing it, it is impossible either to give any finish to or to carefully
shape the metal.
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PART IV,

TURNING BRASS.

HE texture of the fibres of brassis very different from that of those of iron, the component parts
have not the same cohesion, and the matter cut away from it comes away in distinct particles.
These particles, it should be borne in mind, are very hot, and as they spread on every side they are
liable to fall on the hands and burn them. These burns are painful, and it is well whenever brass
i3 being turned to use gloves; it is, moreover, prudent, since the sparks fly tolerably high, to
protect the face and eyes with a leather mask in which a couple of glass eye-holes are inserted.

Those who are short-sighted, or who do not see very well, can have spectacle-lens inserted
instead of common glass.

The tools used for turning brass are the same in shape as those used for turning wood ; the
difference being that they ought to be tempered to a greater degree of hardness and have no
sloping edge, so that they may be used to cut with either side (see Plate XIV.).

The shape given to the tools to turn brass speaks for itself as to the way they must be held
against the metal. If they were applied a little above the diameter, it is clear that the tool’s angle,
being a right angle, would not cut the brass; nor would it if it were applied at the centre; the
rest, therefore, must be lowered, and the metal attacked below the diameter.

It is true that if the tool had a sloping edge, the brass might be cut away wherever the tool
was applied ; but in that case the latter would soon begin to vibrate, and when vibration has
once set in it continually increases.

There are two advantages resulting from the use of the above tools. One is that their edges
do not so soon become blunted, the other, that as the chisel has two surfaces, which may be used
alternately, there are practically two tools, and it is consequently only half as often necessary to
interrupt the work and bave recourse to the grinding-stone.

Those accustomed to turn brass are aware that to prevent the chisel from vibrating as well as
to get rid of the marks the vibration causes on the metal’s surface, the best way is to hold it
slantways, the marks then soon disappear.

There is yet another method’ of getting rid of the marks caused by the vibration ; it is to
remove the rest to a greater distance from the work, and to incline the tool to the right or to the
left, holding it well below the diameter.

There are a great number of cases in which it is necessary to hollow out a piece of brass
upon the lathe. The tools necessary for this operation, or at least to begin the hole, are shaped in
this way. Take a piece of round steel, of a size proportionate to that of the hole; flatten the end
of it, leaving it, however, of sufficient thickness to resist the strain that will be applied to it. On
each of its sides file the shape of an olive in its cap. Make a sloping edge; the two edges
being in an opposite direction, so that when the tool is directly facing the amateur he will only

Y
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see one of them. This tool must then be well tempered, and as it is well pointed, although,
perhaps, on account of the arrangenent of its sloping edge it will not seem very sharp, it will be
easy to make holes in the brass on the lathe with it. It ought to have a very strong handle to
enable it to resist the strain it will meet with; the tang of the blade, indeed, should be square
and fit tightly into its socket. This shape (fig. 14, Plate. XIL.) is that which is given to all
drills used to pierce brass; those used for iron are rounded at the end. The amateur must
procure a stock of these tools, of all sizes and diameters, in order to be prepared for any kind
of hole he may find it necessary to make.

The point-tool, again («, fig. 10, Plate XIV.), may be used with great advantage in turning
brass. It must be applied sideways. As the strain upon this tool is not felt at a right angle to
the metal being turned, but in an oblique direction, its use supplies the amateur with yet another
means of removing the marks made by the vibrations of a sloping-edged chisel. When the wheel
is used the tools must be larger and stronger than when the lathe is turned with the treadle.
The man who turns the wheel applies his whole strength to overcome the resistance met with;
and as the holder of the tool often only takes into account the natural difficulty of cutting the

. metal, his chisel becomes affected sooner than he expects, there being often, indeed, a risk of its
breaking and injuring him. In order to judge if the man at the wheel is turning too vigourously,
-or if too much metal is being cut away, it will suffice to suddenly withdraw the tool from the
brass ; if the man at the wheel was putting out too much strength, he will be carried away by
the unexpected cessation of the resistance, just as a man pulling -at a heavy weight falls to the
ground if the rope suddenly breaks.

Turning with the wheel can only be used advantageously, in turning brass, when it is
-necessary. to turn objects of a large size or diameter. In every other case it is best to use the

_treadle. With the latter the chisel is more under control, and if mouldings have to be made they
are cut with greater precision.

We ought, perhaps, now to explain how to turn small objects on the clockmaker’s lathe ; but,
-as by-and by, in the course of showing the amateur how to construct certain curious machines,
we shall have an opportunity of entering into details, we will not dwell upon the subject at
present. ]

A clockmaker’s lathe (fig. 8), is composed of an iron bar, c, of greater or less length, according
to the lathe’s power ; at one end of this bar, and forming part of it, is a fixed collar-plate, A, on
the top of which i3 an olive-shaped head, a, pierced for the reception of a steel cylinder, 6, pointed
at one end, and filed off square at the other.

The other collar-plate, B, moves to and fro upon the bar, on which it fits tightly. A screw
beneath, ¢, pressing against the bar, fixes it where it is required. Its head, like that of the other
collar-plate, is hollowed out, and the cylinders of each ought to be so exactly alike that either
ought to fit both. Upon the bar, and between the two collar-plates, is a part, f, which admits
the end of the rest (fig. 9), and presses it against the bar, when the screw beneath is tightened.
The end of this rest, which in this manner can be moved either forwards or backwards, has an
olive-shaped head at its anterior extremity ; the stem of the wedge fits into this head, and, by
means of a tightening-screw, is fastened at the height required by the diameter of the object being
turned. .

As all the tightening-screws used with this kind of lathe, in pressing against the bar or
other parts to fix them in their required place, would soon injure these, care must be taken to
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interpose between the ends of the screws and the parts against which they press, a wedge, which,
in warding off the pressure, keeps the parts from being injured and adds to the general solidity.

These lathes, which are absolutely necessary in a great variety of cases, will be found very
useful.

Their collar-plates ought to be strong but low in height, as far as the object being turned
will admit of. If it becomes necessary to have recourse to lathes with rather high collar-plates,
these should be chosen as strong as possible, so that there may be no vibration to detract from the
perfect roundness of the object being turned, and, consequently, from the perfection of the whole
machine in course of construction.

When these lathes are of some considerable size, and the heads of their collar-plates con-
sequently rather long, as the pressure of the screws upon the cylinders just. spoken of is only
exerted upon the centre of that part of them contained within these heads, in spite of the fact
that the amateur endeavours to grip the object being turned as shortly as possible between the
collar-plates, and as the cylinders frequently do not fit very exactly in their holes, it often
happens that the cylinders give, and assist in causing a vibration that also detracts from the
perfect roundness of the object being turned ; the plan has therefore been adopted of grasping the
cylinders with tie-bands fastened to the heads of the collar-plate, in the middle of which is a
screw that presses against the heads. This plan enables the tie-bands to seize and hold the
cylinders outside the heads, and prevents the vibration. .

Y 2
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PART V.
THE LATHE WITH ENGLISH CENTRES.

HEN an object is being turned between two centres, and there is no room to receive a
pulley, or it is impossible to add a pulley by which the lathe can be turned with the
wheel, either because there is no room, and the wood and the pulley would be in the way of the
turner, or because the pulley would have to be so slight that the strain of the wood upon it would
make it give, or for any other reason, the method we are about to explain will be found to be of
great use. It dispenses with the necessity of taking off the pulley and disturbing the wood every
time a fresh object is put upon the lathe, and so saves a great deal of time. The point of the
collar-plates to the left is so constructed that the base of the cone it forms does not press against
the plate. It is made of three pieces which can be taken apart. The point properly so called is
at a, the moveable base at B, and the body of the centre at c, which is square, and is fixed across
the plate like the other. D is a band which receives the pulley as in fiz 2; the moveable boss, B,
helps to keep the pulley in this band, on the other side of which it is kept in place by the boss, e.
The movable point is fixed by means of a screw fitting into a thread cut in the inside of the
band.

This pulley is intended to give the mecessary rotatory motion to the object between the
centres; in the extremity of this object is placed the ring shown in fig 3, Plate XXIII. ; thisis
fastened then with four screws.

This ring has an end a, bent towards the pulley ; its fine surfaces are filed and smoothed; it
should be not more than an inch in width, and about a quarter of an inch in thickness; this
thickness should be at right angles to the plane of the pulley.

An iron tenon, «, is securely fastened to the pulley ; this is intended for the extremity of the
ring. Thus, when the pulley turns, it carries with it the ring, and the latter the object on which
it is fixed. This is a capital plan, and may be had recourse to in a variety of circumstances. We
have seen it used to great advantage. By its means screws of four, five, or six inches in diameter
and five or six feet long, were cut.

This ring may also be made heart-shaped, as in fig. 4, with a single screw pressing the object
being turned towards the lower angle. This is probably the best kind for small objects.
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PART VI

THE CARE OF TOOLS.

HE amateur who wishes to keep the tools he uses in his workshop in as good a state as when

they were new, ought every now and then to examine them, and do what they may require
every time he uses them.

Particular care should be taken in replacing the files and other tools in their proper racks, never
to leave them against the wall. however dry it. may appear. It is sometimes in the winter so
extremely damp that the least contact with plaster or stone is sufficient to rust them. It is best to
nail the racks against planks of oak or walnut wood, and then to fasten the whole to a wall ; if this
precaution is taken rust need never be feared. The same may be said of screw-plates, of both
kinds, which are not only liable to get rusty, but to become covered with a kind of greasz arising
from the dust and the oil with which they are always covered.

We have alieady stated that the best file, if used for iron or steel, becomes powerless to cut
brass. It is best, therefore, to keep some to be used for brass alone. But as it often happens, that,
being pre-occupied, the amateur takes hold of the first file at hand, and in an instant a good file is
thus spoilt, it will be found tobe a good plan to insertall the files intended for brass alone ina particular
kind of handle, such as that shown in the plate, and to give them all brass ferrules; while those
intended for iron should have differently shaped handles and steel ferrules. To make the distinect
tion still more evident, the handles of the files for brass should all be of one colour, and those of the
files intended for iron of a different one.

It will be well to use all files, at first, to cut brass, before using them to cut iron.

The beginner will be surprised to find how fast the file he uses to cut wood will become
worn ; but if he reflects on the properties, fibres, and textures of most woods he will understand
the reason.

The pores of most woods, particularly soft woods whose grain is wide apart, contain
imperceptible particles of gravel ; and then soon wear and tear the tools, especially files.

Whenever little cuttings of iron adhere to a file, making deep furrows on the work in hand,
the amateur should take a wire brush and get rid of them by brushing the file in a reverse
direction ; another method of partly obviating this inconvenience is to cross the strokes of the
file, filing, that is to say, first from left to right, and then from right to left. This will enable the
amateur, moreover, to discover if he is using his file in a proper manner, or if he is holding his hand
too much to the front or to the rear.

When a file begins to be of no good for cutting brass it should be used for cutting iron ; it
will answer this purpose for a long time still. All that will be required to be done will be to
change its handle.
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The fact must not be lost sight of that the least violence easily breaks files, particularly
the smaller ones. In taking them out of their handles, these should be held in the left hand,
while the right strikes a light blow on the end of the ferrule with some other tool, such as a chisel
or anotier file. The file immediately comes easily out of its handle, and no risk is run of
breaking it.

It is impossible to keep in the rack all the files that will be required. Only the large ones
can be thus kept, which must have handles of the kind we have just described. The smaller files
should have handles of foreign wood, without any mouldings and of a simple conical shape. At
one of the ends of the handle should be a small tenon, fromn three to four inches long, fitting into
a long brass ferrule rivetted with a couple of bolts to prevent it from giving. The part of the
ferrule protuding some half an inch or so from the handle is empty ; this should be filled with
common sealing-wax. The tang of the file should then be heated and forced as straightly as
possible into the wax ; it will now be perfectly firm. This is the way watchmakers put handles
to all their files and other tools. When it is required to take a file thus fastened out of its
handle, all that has to be done is to heat the ferrule over a light, the file will then inmediately
come out of its handle. This is a capital method, because the file is quickly and securely fastened
in its handle, and because the hardening it acquires from the heating, prevents it from breaking
off close to the handle, as often otherwise happens.

It is even worth while to take thep recaution of bleaching on the grind-stone a small portion
of every file close to the tang, and to then unbarden the tang in a pair of nearly red hot
forge-pincers, taking care by watching the bleached part not to allow the file itself to become
unhardened. If the amateur is afraid of being unable to unharden the tang without affecting the
file itself, he should wrap the latter up ina wet cloth, only leaving uncovered the portion he
wishes to unharden ; if this precaution be taken the file can be fearlessly exposed to a charcoal
fire.

It is sometimes necessary to file parts difficult to get at, such as grooves; it is impossible
to do this with ordinary files. The file will have to be bent at a double angle as is shown 1n
fig. 17; and as it is of great importance not to unharden the file, it will be understood how
necessary it will be to employ the wet-rag process just alluded to for the purpose of such an
operation as bending the tang of a file. It will be well to keep re-wetting the rag during this
operation. It is, however, in spite of any precautions, difficult to always avoid altering the files’
temper, and for the purpose of obviating this difficulty the bent handle shown in fig. 23 has been
invented ; this handle can be adopted to every kind of file.

Files often get greasy, that is to say, that the parings from the metal in the wood often fill
up the teeth of the file, and thus prevent it, though it is still a good one, from cutting. Heat a
little water in an earthenware pot and throw in a handful of cinders; then plunge the files in
the water, and after leaving them in for a few moments take them out and dry them at the fire.
They will soon be as good as ever. A still quicker way is to dissolve some potass in some hot
water, to dip the files in it, and to then rub them with a hand brush the way of the teeth, which
always run in an oblique direction. The potass is more effective than the cinders.

Unless the amateur has considerable experience in sharpening, the grindstone will soon lose
its roundness. He must not wait till this defect has become too great. He should correct it in
time by leaning a narrow piece of sheet-iron on a wooden rest and applying it to the grindstone.
This will at the same time both smootb the grindstone and restore its roundness.

No matter how good wooden screw-plates are, they often get out of order and the V refuses to
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cut, either because use has dulled its edge, or because knots in the wood have made notches in it.
The only way to mend this difficulty is to re-sharpen the V, and this demands a great deal of care.

Make a couple of edges on a piece of Turkey oilstone by rubbing it with some sandstonz on a
tite ; the angle of these two edges ought to be very acute, and not be of more than 60 degrees at
the most. The inside edge of the V must be sharpened on this angle, which must be 01led the
outside of the V must be sharpened on the flat part of the stone.

It is very difficult, indeed, to hit upon the proper position of the Vin a screw-plate. Asa
rule it may be said that the apex of the V ought to project a little beyond the threads of the
screw, and be situated in the prolongation of the first turn of the worm, without troubling about
the two upper points.

So much for theory.

In practice it is not quite so easy. We have tried the experiment of cutting a series of
threads, from an eighth of an inch in diameter up to two inches and a half, increasing the smaller
ones by an eighth of an inch at a time, till they attain a diameter of a whole inch ; and increasing
the larger ones by three-sixteenths of an inch till the greatest size is reached. We found an
immense difficulty in properly placing the V. A hairbreadths’ too much too high or too low, and
it no longer acts properly. Placed too forward or ton backwards in the first turn of the worm,
and the same difficulty happens. In spite of all our care we were forced to acknowledge that
success in the operation demands a considerable number of preliminary failures. At last,
however, after a quantity of futile experiments, we succeeded in properly placing the V at the
first attempt. If, therefore, the amateur desires to repair a screw-plate that is out of order, he
must lay in a great stock of patience, und follow the process we have just pointed out. Ifin
the screw-plate that requires repair, the V was apparently properly placed, it will suffice,
before removing it, to note its position, to preserve the little wedges that kept it steady, and to
replace them, after the repairs, exactly as they were ; placing the V always a little more forwards,
in order to make up for the loss of the edge in sharpening.

Care must be taken to turn the cylinder of nearly the same diameter as the hole pierced in the
plate used as a guide to it ; if this be not done the thread will be unequal, sharp on one side and
dull on the other. The amateur must also take care in replacing a screw in the screw-plate that
the V does not come in contact with the first turn of the thread ; if that occurs the evil w111
be increased, and the last turns of the thread will be reduced to nothing.

A few superfluous turns of the thread in every screw must always be cut, these can be
removed on the lathe when the screw is finished. This is owing to the fact that the c;linder must
always be mnade pointed, in order to allow it to enter the screw-plate ; it follows from this, that
the first turns are never regular. They only become perfect when they meet the screw, and' can
shift neither too much nor too little.

If the thread be cut a little too small for the screw, the following is the way to remedy it.
At the top of oue of the threads of a wooden-screw pierce a hole right through it. Insert a piece
of round steel in this hole, and file it according to the inclination of the thread ; then, removing
with a chisel a little of the thread, as far as the piece of steel, flatten it with a file. Now pass
this species of screw-tap into the thread ; the piece of steel will increase the depth of the turns
and the cuttings will remain in the notch made close up against the steel. This expedient has
something in common with the carpenters’ screw-tap, which will be alluded to in Vol. II.

The screws should be rubbed with some dry soap. If the soap were wet it would induce
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