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INTRODUCTORY PROSPECTUS!

HE first issue of a periodical publication
is usually prefaced with some par-
ticulars of the intended scheme of
the nascent literary venture. How
closely the original design is adhered
to only time discloses. As a matter

of fact, it appears that the original schemes of peri-

odical publications are subject to extreme mutability.

Our own experience has shown us that as time ad-

vances new features are disclosed, and hence the

scheme of a periodical should be progressive in order
to keep pace with advancing time. To define a pre-
cise course for this magazine to pursue is, at the
present time, inconsistent. We shall endeavour to
meet the wishes of those who support our venture.

When we have had the privilege of hearing ‘the

views of our constituency, our efforts will be directed

to carry out such of them as appear consistent.

This magazine is not engendered of any to which
a similarity may be supposed to exist. The basis of
the scheme of this venture was conceived many
years ago, and ever since then the dctails have been
maturing. The want of a journal treating on the
topics of which we purpose treating has been recog-
nised ; and several diverse attempts have been made
to supply it. How far the attempts have proved
successful it is not within our province to discuss.
We need not particularise any of the journals,
weekly, monthly, and quarterly, that have succes-
sively appealed to amateur mechanics for support.
Our personal knowledge of the origination and
subsequent career of most of those which have been
brought into existence during the past ten years,
affords experience of which we intend to make the
fullest use.

In placing our first issue into the hands of a large
number of subscribers, we are constrained to ex-
press a hope that it will be found to equal premature
expectations. In many ways disappointment may
be caused, but so long as it is only in matters of
trivial detail, it will probably be but sligzht. Only
those who have experienced them can undecrstand
the embarrassments that attend the production of a
first issue. The multiplicity of extrancous subjects
that have to be considered are appalling. Happily,
when once determined upon, & particular subject

requires no further consideration, thus lightening
the duties connected with subsequent issues. The
time expended on the entire magazine has been
limited, and did not allow of the full development
of some of the features intended. With number
one before him, the reader may infer an idca of
the style and scope of the magazine. Original
subject matter to fill the columns was not to be pro-
cured without notice, and, consequently, we have
ventured to reproduce some articles that have
already appeared.

A photograph, illustrating some specimen of orna-
mental turnery was intended as an extra supplement
to the first issue of this magazine. We are fully
sensible of the great amount of interest that would
be centred on such an object, and regretfully have
to acknowledge that, owing to the failure of the
artist to produce a good photograph, we must post-
pone the publication of the intended extra supple-
ment. By the kind courtesy of General G. C.
Clarke, we have an excellent specimen of his skilled
handiwork to copy. The object is a cup and cover,
in blackwood and ivory; enriched with chaste
flutings, beadings, and ornamental drilling. Nothing
but artistic photography can do justice to the work-
manship. The picture which we now have has all
the outline, but there is a want of clearness in the
whole which mars the effect, and renders the details
obscure. We intend to publish, as occasion offers,
photographs of specimens of turnery, and in so
doing we shall only respond to a widespread desire
for authentic illustrations of ornamental lathe work.
The inherent characteristics of such work are fre-
quently lost in translation to a woodcut, be this ever
so well done, but a photograph from the object itself
bears the impress of unquestionable authenticity.
To an extent we are dependent on our friends to
supply originals of suitable objects, and shall be
glad to hear from any readers disposed to assist.
Our next issuc will contain a photograph of the cup
above mentioned.

The lithographic illustrations are a novel feature
which readers will appreciate.  'We shall be able to
give, from time to time, absolute working drawings
of various mechanical work. Tools, appliances and
instruments used in the mechanical arts will be
carefully illustrated and described. 1t is a fact,
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which amateurs have fully recognised, that real
working drawings are seldom published. We have
already several drawings in progress for illustrating
the various details of a fine amateur’s lathe, fitted
with screw-cutting motion, overhead gear, duplicate
headstocks, and a large assortment of chucks and
apparatus. This lathe shows a type possessing
many peculiarities, and, by fully illustrating it, we
shall place before our readers correct scale drawings
of many good modern tools that have cost hundreds
of pounds. Simple machines and appliances, such
as chucks, drilling instruments, and the innumerable
kindred tools, will be shown in a way to make their
construction clearly apparent.

The subjects embraced in the scope of the maga-
zine are limited only to those that are comprehended
by the title. Any subject appertaining to the prac-
tice of mechanical work by amateurs has a claim
upon our space, but we intend to rigorously exclude
all other matter. In the next issue will be com-
menced articles on the following subjects: Clock-
work, cabinet work, geometric chuck construction ;
all illustrated with lithograph plates. Knowing the
inconvenience and disappointment attending the
want of punctuality on the part of contributors, we
have determined to secure the whole of the subject
matter for a series of articles before the first is com-
menced. Several other serial articles are under
consideration, and we doubt not that our second
issue will surpass the first.

The commercial success of this magazine, which
is to us the main object of its existence, can only be
insured by the assistance of individual readers.
Each can do something towards promoting its wel-
fare ; perhaps each one may have a different special
facility for assisting us. Any help will be appreciated.
Members of the community that are included in our
title exist in such diverse places that they are some-
what difficult to reach. Every amateur mechanic
usually knows some other following similar pursuits,
and we ask each individual reader of our first issue
to bring the magazine to the notice of any friends to
whom it will be likely to prove interesting. By this
course the magazine will be introduced to a large
circle, to which it would be very difficult to gain
access in any other way. Any contributions we shall
be glad of, and suggestions will receive careful con-
sideration.

A practical acquaintanceship with the subject
matter of the magazine will enable us to exercise
due control over the contents. That our previous
efforts to afford information to those practising the
useful arts have been successful, we have been
agreeably convinced. The distribution of a few
thousand circulars has brought us shoals of letters
from old and new friends in all parts of the king-
dom. We cordially thank all who have kindly
assisted to promote the success of this magazine,
and hope to increase an ever widening circle of
friends with each successive issue.

SLIDE-REST TOOLS FOR METAIL
TURNING.

(For Illustrations sce Lithograph Supplement.)

LIDE-REST tools have been the
subject of innumerable essays. The
subject of the cutting edges and
their modification for application to
different materials is one which has
been discussed again and again,
The object of this article is simply

to illustrate some of the simple forms of slide-rest
tools commonly used in engineering workshops, and
to explain their action when in use. The cuttings
taken off good metal by a suitable tool properly
applied would probably somewhat astonish amateurs
who are used to light lathe work only. Some of the
very large self-acting lathes throw a shaving that is
quite a bulky strip of metal. A cut two inches deep
and fed at the rate of an eighth of an inch per
revolution, is spoken of as being common practice
in some of the American workshops.

Referring to the illustration, fig. 1 shows a tool
having its cutting edge applied to the work on the
line of centres, which is the correct position. Fig. 2
shows a tool incorrectly applied at a point above
the centre. Fig. 3 shows a tool also incorrectly
applied much below the centre. Considering the
ogvious erroneousness of the two latter methods of
applying the tool it is curious to find many so-called
skilled artisans adopt either the one or the other;
the advocate of the high tool having supreme con-
tempt for the ignorance of the advocate of the low
tool, and vice versd. It would be very interesting to
hear a discussion between advocates of the two
methods. Perhaps the consideration of the effect
of each successive cut on the relative position of the
tool to the work will suffice to show the error of
applying tools either above or below the line of
centre.

Suppose we take it that in fig. 2 the work is one
inch in diameter, and that the point of the tool is
one eighth of an inch above the centre. As soon as
the work becomes reduced to one quarter inch
diameter it will be absolutely impossible to make the
tool act, because the whole of the work will be below
the cutting edge. In fig. 3 suppose the tool to be
one eighth of an inch below centres, and as soon as
the work is reduced to one quarter inch diameter
the tool cannot be made to cut it further, because
the work will be entirely above the cutting edge.
As a matter of fact, the tool would in both cases
cease to act effectively long before the work was so
much reduced. The above results are supposed in
order to prove the fallacy of the method. It will be
seen that during the passage of the tool from the
periphery towards the centre, the angle that the
cutting edge makes with the work is continuously
changing. As has been pointed out many times, the
face of the tool should form a tangent to the work
on which it operates, and this position can only be
maintained at all diameters when the cutting edge is
applied on the line of centres.

The position of the tool at fig. 1 is better
explained by reference to fig. 7. This latter illustra-
tion is copied from Lathe- Work, where the following
particulars concerning it are given :(—

* The angles best suited for the particular material
to be operated upon are most desirable in slide-rest
tools, and after having had some experience with
hand tools, more especially as applied to soft wood
turning, anent which some information is given in
another chapter, the advantage of various angles
will be appreciated. It will be understood that the
cutting edge will penetrate best when it is thinnest;
other considerations, however, prevent the adoption
of this rule unreservedly; and for metal work tools
are found to act Best when the faces form the
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cutting edge at an angle of from 60° to go®. The
face of the tool coming next to the work requires to
be ground at a slight angle, leaving the point promi.
nent to prevent the whole face touching the work,
and so by the friction greatly increasing the labour
of turning. When this requirement is satisfied, the
face should be as upright as possible, and 3° from
the perpendicular suffices. This applies equally to
tools with acute edges used on wood, though when
we come to knife edges the face of the tool itself
usually rests against the work it has to cut and there
is no angle of clearance.

“The fig. shows tools correctly applied for cutting
both wood and steel. By this it is seen that the
slide-rest tool, with a strong cutting edge suited to
dividing cohesive metal, and the acute wood-turning
chisel, each have the lower face-angle placed in the
same position with regard to the work. Therefore it
is only the upper face which wedges back and curls
Or breaks off the shaving that is altered agreeable
to the different nature of the materials. The line of
centres is shown at a b, and at precisely the height
of this line should be the point of the tool fixed in
the rest. Here it may be advisable to point out
that tools must be packed up with parallel strips,
otherwise the relative position of the angles is inter-
fered with. The edge of the metal turning tool is
formed by the meeting of the facesa x and d x; a »
being parallel with a b, and d z 3° from the per-

ndicular givesjthe angle of the point as 87°. This
i1s the most obtuse angle usually employed, though
for some purposes where a scraping action is
required the top face is bevelled off downwards to
make the edge even more blunt. The edge of the
soft wood chisel is formed by the meeting of the
faces ¢ # and d #, enclosing 25°, still keeping the
lower face situated precisely alike. The tools might
be applied at any part of the circle even vertically
above it, so long as the same relative position is
maintained ; but the slide-rest as ordinarily con-
structed necessitates the application of the tool on
a level with the centres.”

When band tools are used, the position of the
cutting edge relative to the work may be altered by
simply raising or depressing the handle. The tool
may be applied at any point on the periphery of the
work, and so long as the cutting edge forms a
tangent to the circle, the principles before advocated
will not be violated. This fact so often puzzles the
majority of young beginners that it cannot be too
strongly insisted upon. When a wood-turner is
seen to work with the turning tool applied some-
where about the top of the work, the theory of
“apply the tool at the line of centres appears to
be practically contradicted, but this is not so. The
toor still forms a tangent to the circle, and as the
work becomes smaller in diameter the position ot
the tool is altered by raising or lowering the handle
within certain limits, and then the T rest is shifted.
It is only when the tool is moved perfectly
hori.zontal{y, as it is with an ordinary slide-rest, that
the point must be applied at precisely the same
height as the lathe centres.

Side-rest tools for metal turning, as sold at most
tool shops, in London at any rate, are made on an
absurdly wrong principle. Fig. 6 gives an idea of
the usual style in which the tools are forged. The
cutting edge is considerably above the top of the
shank of the tool, and, as a rule, the tool cannot be
used on an ordinary lathe. The top of the metal
turning slide-rest, for a foot lathe, about five inch
centre, is usually half an inch below the line of
centres. It is very rare that the top of the rest is
three-quarters of an inch below the centres even in
a six-inch lathe. Yet the tool shop slide-rest tools
are made of five-eighth and three-quarter steel, and
have the cutting edges above the top of the shank

even then. Consequently the tools cannot be used
unless tilted up from the back, so as to bring the
point down to the work, and at the same time
destroy all the relative angles of the cutting edges.
Steel half-an-inch square is quite large enough for
most slide-rest tools for foot lathes of the sizes
mentioned above, and it would be a boon to
amateur mechanics if useful slide-rest tools could
be purchased at the tool shops. Cutter-bars are,
perhaps, all things considered, more suited for work,
and these will be treated upon in a subsequent
article. A sheet of illustrations, showing useful
slide-rest tools, will no doubt be interesting, and will
be given at an early date.

At fig. 8 a tool is shown having the point
depressed considerably, and having but slight side
rake. In use this tool would be forced away from
the work by the action of cutting. The slight side
rake woulg tend to help the feed of the tool along
the work. The cuttings made by this tool would
roll over slightly towards the right. If the tool had
no side rake the cuttings would roll over on itself,
forming a ball, or breaking off as soon as it touched
the work if the metal be not very tenacious. The
action of this tool is more scraping than cutting—
the side rake gives a certain amount of cutting
action, but the front rake gives none.

At fig. 4 a tool is shown having no front rake, but
a considerable amount on the leading side. With
this tool the shaving would curl off in the direction
shown by fig. 9. This tool would have no tendency
to dig into the work from the front, but would be
drawn into cut by the side rake. If the slide-rest
moved freely in a direction parallel to the cut, the
tool would probably be broken by the self-feeding
action just alluded to.

For the rapid removal of a large quantity of
material, a tool having both front rake and side
rake is best. A tool of this kind is shown at fig. 7;
the form of shaving that it would make is shown at
fig. 10. In this tool the action of cutting would
tend to draw the tool into the work. When the tool
was brought up to its work, and commenced to cut,
it would be drawn into the work as far as any back-
lash if the slide-rest screws would allow. Such a
tool requires care in manipulation, as, if the slide.
rest fitting was very slack, the tool would probably
be broken as soon as it was brought into cut. Fre-
quently the lathe would be stopped before any
actual breakage occurred. At an early date we
shall return to the subject of slide-rest tools.

>
>

FITTING UP A WORKSHOP.
By Rev. James Lukin, B.A.

M ATEUR Mechanics are often
puzzled how to buy economically
and arrange conveniently the tools
required for putting their mechanical
proclivities into practice. We often
meet with the question, variously ex-
pressed : ¢ at tools ought an

amateur to begin with ? " To answer this satisfac-
torily, it is necessary to ask another: * What sort
of work do you propose > Are you going in for a
little carpentery and joinery; or is your pet hobby
engine making, and other work in metal; or do you
aspire to emulate the carved and turned works in
wood and ivory displayed in shops and private
cabinets ? " Let us begin with a bit of sound,
practical advice. Do not aim at too much; make
up your mind which branch of the mechanical arts
is likely to give you the greatest satisfaction, and
stick to it. As to the rest, lcave them alone. The
professional carpenter does not attempt shoeing
horses and working in mectal; nor does the clock-
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maker endeavour to rival the engine builder. Each
has his own special trade, which he carrics out,
therefore, efficiently, and he is content with the
tools of that trade, which are expensive enough to
prevent his wishing for others. As a rule, amateurs
aim at too many trades, and, consequently, do
nothing well. I think, however, we may give him
this much freedom. He may work in wood or in
metal. Curpentry and wood turning are closely
allied—and metal working may embrace more or less
of two or three different trades. These main divi-
sions of the mechanical arts are almost a matter of
necessity for the purpose of the present paper.

Beginning with woodwork, however, it is rather
the lighter kind, known as joinery, that an amateur
is wont to undertake ; and boxes, cupboards, shelves,
cabinets, and small chests of drawers, with tables
and plain deal furniture, will be the articles on which
he will be likely to exercise his ingenuity. Not a
.very costly outfit is needed for work of this kind,
but the tools must be really good, and ought, there-
fore, to come from a toolshop rather than from an
ironmonger's. The commoner tools, however, ma)
be bought very often, even in the country, of excel-
lent quality, and obtained from the best makers,
only there is the second profit to be reckoned, and,
therefore, the price is for the most part higher.
Beginning with a very small set, we must, of neces-
sity, procure—hand saw, smoothing plane, brace
and bits, mallet, tenon saw, three firmer chisels, six
gimlets, three bradawls, jack plane, one square
(6in.), two-foot rule, pincers, one light and one heavy
hammer, two screw-drivers, compasses, one gauge,
glue-pot.

With these alone you can make a good box or
cupboard, dovetailed at the corners or plain, and
mortised and tenoned works of various kinds, if not
heavy. For the latter, the firmer chisels are not
sufficiently strong Begin, therefore, with these,
and specially aim at sawing exactly to line and

laning truly, and thus fairly win a title to the fol-
owing, as your next purchase:—one trying plane,
one mortise gouge, one bevel, keyhole saw, four
mortise chisels (1in., 4in., }in., }in.), skew rebate
(3in. iron), two gouges (}in and §in.), one plough
with eight irons.

The plough, and another called the fillister, are
expensive planes, but you so often need them in
joinery—the one for grooving, and the other for re-
bating—that both should be added to the tool chest
as soon as may be. With these additions, the
amateur may considerably enlarge his sphere of
work, because he will be able to execute panelling,
and to join boards neatly side by side with tongue
and groove, so that, if they shrink, no daylight will
appear between. The trying plane will enable him
to shoot the edge of a tolerably long board qujte
true, so that really close joints may be made. The
jack plane will then be kept for roughing down sur-
faces, which the trying and smoothing planes will
finish. Advancing yet another step, we may add—
one mitre saw, set of augers (1in. downwards), one
sweep or turn saw, two paring chisels (rin. and }in.),
one beading plane, three moulding planes. I do not
think that an amateur necds more than two or three
moulding planes, just to enable him to fill up angles
in rebated and panelled work, or for an occasional
frame, such as that of a small sash, or picture frame.
The set of augers will be handy for out-door work,
such as will occasionally be required, and a beading
plane or two, to put a finish on the edges of boards
Joined side by side, and other similar purposes. A
full set of planes for moulding are costly affairs, and
the irons are very difficult to sharpen and keep true
to the outline of the moulding. Morcover, mould-
ings are now made by machinery and sold very
cheaply, so that a couple of such planes will amply

A

suffice for an amateur's wants. The sweep saw is a
very handy tool for all curved work. A compass
saw, or a keyhole saw, may be pressed into service
for such worl‘x’, but the latter generally gets broken,
and the first is too stiff for any but tolerably large
curves.

The above will form a very complete outfit for an
amateur, unless he goes in for sashwork, etc., which
he had far better leave alone.

But he will require one or two appliances under
the generic name of bench fittings, to wit, mitring
and shooting boards, which any carpenter will make
for him at 2s. or 3s. each; and if he aims at really
good work, he will be wise to lay out 25s. or 30s. in
a good bench, with vice and planing stops complete.
He may make a rough and ready substitute for a
beginning, but a good bench, with a really level top,
and a vice that will hold as it ought to do, will,
sooner or later, be found essential.

The next consideration is where to keep the tools.
I confess to a dislike to a tool chest as ordinarily
made, and incline to a cupboard with a drawer
below for planes, and with tool racks attached to
the back (inside), and hooks and studs on the sides
and door for hanging up saws, squares, compasses,
and all that needs suspension. With a cupboard,
you sec at a glance the whole stock. The gouges
and chisels are in rows in front of you; the jack,
trying, and smoothing planes lie on the shelf above
the drawer forming the inside bottom of the cup-
board ; and the plough, fillister, and less used
planes, are in safety in the drawer. A row of small
drawers can also fitted at the top of the cup-
board, but so as to be shut in by the door, for nails
and screws, sandpaper, and odds and ends.

Every evening the tools used can be wiped, and
returned to their places in five minutes, and the
whole secured by lock and key from the various
marauders, who use chisels for screw-drivers, com-
pass points for bradawls, and planes in experimental
researches upon the metals When such cupboard
is open, it is just as easy to hang up a saw inside, as
to hang it on a nail in the shop; and if tools are
always put in the same place, any absentee is missed
directly, which gives decidedly tge best hope of its
recovery ; if not missed till wanted, it will generally
prove to have reached the mysterious region of
nowhere. Of the workshop itself it is next to impos-
sible to speak, except to advise plenty of light and
dryness, with a stove of some sort for heating the
gluepot. There is often no choice, and any out-
building at all suitable has to be pressed into service.
The accessories of the workshop, apart from the
bench, will be a pair of sawing trestles, sawing
stool, heavy stool for mortising work upon, and
screw cramps (or clamps) for holding glued work
while drying. Among tools I see that I left out the
axe—a hand axe—which will, of course, be needed,
and must be kept in good condition, and not suffered
to go upon the perilous expedition to the house-
maid ; or worse still, to the odd boy, who will split
wood for fires on a stone.or brick floor, unless he
can find an anvil.

There now remains only the lathe, and J do not
propose in the joiner’s department any other than
a plain one, without slide-rest, and preferably with
a wooden bed, that can be home made if desired,
because there need be no nice limit to its length;
and iron beds, if long enough for turning table-legs,
become costly. If, however, an iron bed is for any
reason a neccssity or preferred, the lathe should be
so placed that a wooden bed can be arranged at the
end of the iron one, so as to lengthen it. It may
be secured to the iron one by a couple of screw
bolts, while the other end may reach to the wall, or
be supported by a leg underneath. There will Le
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no need to lengthen the treadle or crank axle if not
more than about two feet be added. But there is
no doubt that for joiners’ work alone the best plan
is to buy a good set of headstocks and mount them
on a wooden bed, with standards also of wood.
Most lathe makers will supply independent heads,
and also the fly wheel and axle without insisting
upon supplying also the bed. It is, however, a
mistake to go back to the old wooden headstocks—
an entirely home-made affair—as it is almost useless
for real work when made, and as sure to bring about
trouble and disappointment. It is far wiser to
spend £z or £3 In iron heads, properly made (of
sin. or 6in. centre), and then to confine the home
work to the lathe and standards, with, perhaps, also
the treadle. '

We will now suppose an amateur prone to work in
metal, including turned and soldered, or sheet metal
work. A large number aspire to this, which has its
special charms.

The list will still comprise one or two tools of the
carpenter, but these may now be confined to hand-
axe, hand-saw, and hammer, with a gimlet or two,
and a screw-driver—tools used alike by nearly all
mechanics. The special set for metal work will be :
Files—various in size and shape, hack-saw, chisels
for metal, centre-punch, straight-edge (a good steel
rule), square, spring compasses with set-screw, light
tongs for holding hot metal—such as drills—while
hardening and tempering; pliers, large and small;
drillstock, of which more anon; screwing tackle.
The bench will be of 3in. plank, securely fitted, with
a good leg vice attached. A hand vice should be
had, but the small table vices can be well omitted if
a leg vice is obtained. A dpair of callipers with set-
screws will be also needed. This is a small set, that
will have to be supplemented with soldering iron
and its attendants, viz., resin, and Baker's soldering
fluid, with a pair of tinman’s shears; and, it much
sheet metal-work is proposed, a few ‘stakes” (as
they are called), hatchet, bottoming, and taper
mandrel for tubes will become necessary. Observe,
I do not think casting and forging to be amateur’s
work, and the tools needed are therefore omitted.

With respect to the drillstock, a good deal of.
drilling will bz done in the lathe, which is now fitted
with chucks to hold both small and large drills; but
it often happens that need arises for a hand tool to
drill work not easily capable of being mounted on a
lathe bed. For work needing drills of }in. to an
inch the hand brace, with some kind of lever or
screw pressure, still holds its own. No metal worker
would willingly be without it, although it is seldom
to be classed among tools of precision. It is, how-
ever, strong, cheap, and durable, and is recom-
mended accordingly. For small handwork I do not
care for the Archimedean drillstocks. They get
loose in the head very quickly, and are only fit for
the lightest work in brass. Much to be preferred
are the bevel-wheel drillstocks, obtainable, at no
great cost, at any of the tool shops. For these the
small twist drills are the best, and if taken care of
as they deserve, will last a long time without re-
grinding—this operation being considered some-
what difficult. It ought to be, but apparently is not,
undertaken at the tool shops. Compared with what
are needed by the carpenter and joiner, the tools of
the amatcur in metal work are, it will be scen, few
in number, and—apart from the lathe—are very in-
expensive. Files may or may not become costly,
according to the amount of care bestowed on them,
and the same may be said of drills. Of the ftormer

a dozen will do for a start—one r12in. bastard-cut

for rough work, with one flat and one rounded face,
called a half-round file, which it certainly is not ;
one 3in. and one 6in. round or rat-tail file, two taper
middle cut flat 6in. or 8in. files, two ditto parallel fine

cut with safe edges, and half-a-dozen assorted small
files—flat, triangular, and knife-edge, for more
delicate work and for key wards. Following the
previous plan, we shall call the above list a small
set, and proceed to add thereto the following
reamers and broaches—the first half-round or tri-
angular to fit the brace, intended to follow the larger
drills. One or two will suffice. The latter are
five-sided, and used in clock and watch work, and
also in model making. A set of six, in neat hard-
wood handles from } downwards, will be found very
useful ; but even a set of three may suffice. Small
metal saw with brass back, for nicking screw heads,
for which the hack-saw will often prove too coarse.
Hand hammer, about zlbs. weight, for general work
and chipping. Boxwood tinman’s mallet, with one
flat and one round end; small screw-driver; blow-
pipe, borax, silver solder and spelter, for brazing,
to be kept in a separate box duly labelled, or at
most housed in a box with the soldering iron, etc.,
already set down in our list. It is always the best
plan to keep soldering apparatus separate, with
resin (powdered) in a box with a spout, and the borax
(also powdered) in a box labelled. A lump of sal-
ammoniac will also be useful for tinman’s work.
The chisels may consist of one }in. and one 1in. flat,
and one in. and one }in. cross-cutting or grooving.
These are chiefly for chipping cast and wrought
iron, and will not be largely used ; but when needed
it is a nuisance to be without them, and in some
advanced details of metal work they are absolutely
necessary.

We may now pass to the metal worker’s lathe,
but as the lathe will be verr fully treated in other
articles, only a few notes will be placed here. The
best lathe in the present case is not one with a
wooden bed; this and the standards should be of
cast iron. For general work, such as would be
termed in the trade ‘‘ jobbing,” a very plain lathe
with hand-rest, and for hand tools alone will suffice.
But it should be firm and strong, capable of standing
real work. The width, a 3ft. or 3ft. 6in. bed, and
4in. to sin. centre, will probably answer well, and at
any time when necessary a slide-rest can be added.
A set of hand tools handled sensibly in ash or beech,
nicely stained, can be had for 7s. 6d. or thereabouts,
and need not here be further detailed. These will
not include chasers for screw cutting, which indeed
need not be added till the want of them is found.
Emery cloth (from coarse to the finest made),
crocus for fine polishing, powdered emery, oilstone
powder, rottenstone, and such like, are scarcely
tools, but demand place in the workshop, as do
also lacquers for brass, stains, varnishes, and
French polish for wood. The item classed as
screwing tackle must have a little more detailed
explanation.

Apart from screws cut in the lathe, the metal
worker will often find the necessity for making them
by the hand tools contrived for the purpose. These
are screw-plates and die-stocks, taps being as a
matter of course supplied with each of these.
Screw-plates, whether large or small, are plates of
steel fitted with one or two handles, and drilled with
holes which are then tapped with screw threads.
They are chiefly suited to the manufacture of small
screws with shallow threads which are cut partly or
burred up by screwing the plate upon the pin which
is required to have a thread cut upon it. It will be
better only to purchase a small one, either clock size
or intermediate between this and that for watch
screws. The latter are so minute as seldom to be
needed outside the watch trade. The die-stock is par
excellence the screwing-tool for all sizes above jin.
until we come to those which are more economically
made by machinery, or which by the amateur will
certainly be made in the lathe. These die-stocks
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are rather expensive, varying from about 12/6 for the
smaller ones of continental manufacture, to large
ones costing £5, and upwards. I extract from one
catalogue in which prices are low :—

Stocks and Dies, with threesizes, war- £ s. d.
ranted best quality, and standard

pitch to screw } ¢ § with6 Taps... 1 0o o

» ” 178 % 8 “ee . I 7 6

3 % 1in. 2 5 0

This will serve as a sample of cost. The interme-
diate one will be very handy.

Another maker fits four pairs of dies in one stock
instead of three, and charges £1 15s. for {in., ,3in.,
}in., fin. Also for }in., fin., §in., in., £3 3s. 6d.,
which seems a good deal, but the tool is of best
make, and the selected sizes are well chosen. The
* American Lightning Screw Stock™ at about £2 2s.
has solid dies, but is a good tool and finishes a deep
Kelll-(cut thread, by once passing the tool down the

ank.

The only absolutely necessary tools lett out of our
list are callipers for the lathe, preferably outside
and inside as separate tools, a depthening gauge
for inside measurement of hollow work, spanners,
and a screw-hammer. There are other tools which
will be treated of in other articles, which need not
be added to the list at present, and may indeed
never be required. Nothing seems, besides, to call
for notice except a supply of nails, screws, and
copper rivets, which last are often needed ; they
are sold by the pound as nails are, and an assorted
lot should be had. Nails for immediate use are best
carried in a nail box with a handle across it, and
this should be divided into three or four compart-
ments, besides having a tray fixed for small brads
and tacks.

Welding Cast Steel.—A method, which is
probably new to many, is given below as commu-
nicated by an old friend :—Some years ago, when I
was engaged manufacturing rock drilling machines
and air compressors, and had a good deal to do
with cast steel for the drills, I came across a method
of using up the short ends of the drills when they
were no longer useful for our boring machines. It
was in the Buxton district, where I had gone to
start some new rock drills, and while looking round
me I came upon the drill smith repairing the
*jumpers.” These are iron bars about 6ft. long,
14in. diameter, and have a length of cast steel
welded on at each end and sharpened. I got into
conversation with the smith about welding, and in
due course asked him if he could weld cast steel to
cast steel. He said he could, and straight away
took two of our short lengths, scarfed and welded
them so that one could scarcely see the joint, and
by the ring they were one piece. By the judicious
application of a special oil to the palm of this horny-
handed son of toil, I had the secret imparted to me,
and a good sackful of the compound used sent to
our works. I must say I was somewhat horrified at
the prescription—which was, six quarts of powdered
limestone to one of sulphur—thinking the latter
ingredients would be sure to make the metal short,
but later trials have dispelled this idea. It is now
three or four years since I saw any steel welded
with this mixture, but I remember that it is neces-
sary to heat very carefully with frequent turnings,
taking from the fire and brushing with a short
besom; then digping into the mixture, and again
returning to the fire. I should think this was done
four or five times before the heat was on. Both
pieces were heated on the same hearth, one at each
side, and as soon as ready brought to the anvil and
well brushed, laid on, and closed quickly, but not
very heavily. Many times I had occasion to use
this, and always had success.

ON FILES AND FILING.
By “ MEReLY DEXTER.”

g ILING is an operation that amateur
mechanics frequently require to
practice. Whenever the use of the
file can be avoided, by the use of the
lathe, the milling machine, or the
planer, it is certainly desirable.

(4. B 3Y Considerable skill is required to
“get up" surfaces of large area by means of files
alone, more especially when these surfaces are
required to be accurately flat. The method of
preparing surface plates, as detailed by Sir Joseph
Whitworth, is most valuable information to al?'
one desirous of excelling in this particular branch
of practical handicraft. Those interested should
get Whitworth's pamplhlet, entitled,  Plane Metallic
Surfaces, and the Prorer Mode of Preparing
Them ;' the price is only 4d. In large engineer-
ing works, filing is superseded by the planing and
shaping machines for almost all work of large
size. The speed- and accuracy of the planing
machine cannot be approached by the file when
there is a great quantity of material to be removed.
Files are then only used for the purpose of * fitting,"
and to smooth up those parts which are inaccessible
to the planing tool. A planing machine is one ot
those expensive and heavy pieces of machinery fre-

uently beyond the reach of amateurs, and it there-
ore becomes necessary to learn how to dispense
with its valuable aid.

Cast iron usually forms the bulk of the material used
by engineers, and on this is the metal we will proceed,
metaphorically, to operate. The hard, outside skin
on cast iron, and the sand adhering to its surface,
make it somewhat formidable to attack. If a new
file is used for the purpose, it will be assuredly spoiled,
and to no purpose. One which has been very nearly
worn out will nearly as effective, and will not be
much deteriorated by the use to which it is put.
There are several ways of removing the *bark.”
One is to * pickle ” the casting, that is, immerse it
in a bath of sulphuric acid and water for a couple of
days. This wil? dissolve the outer crust of the cast-
ing, and liberate the sand adhering to the surface.
Another plan is to remove a stratum of the casting
from that part which has to be filed, by means of a
chipping chisel. This is a very good plan where
much material has to be removed from some particu-
lar part of a large, unwieldy piece of machinery,
though some practice will be required with the ham-
mer and chisel before they can be used satisfactorily.

The art of filing a flat surface is not to be learned
without considerable practice, and it will be in the
workshop that the reader will have to do his best to
follow written instructions. Long and attentive
practice will be necessary ere the novice will be able
to creditably accomplish one of the most difficult
operations which fall to everyday engineering work,
and one which even the professionally taught work-
man does not always succeed in. The file must be
used with long, slow, and steady strokes, taken right
from point to tang, moderate pressure being brought
to bear during the forward stvoke. The file must be
relieved of all pressure during the return stroke,
otherwise the teeth will be liable to be broken off ;
just in the same manner that the point of a turning
tool would be broken if the lathe were turned the
wrong way. It is not necessary to lift the file alto-
gether oft the work, but it should only have its bare
weight pressing during the back stroke. One of the
chief difficulties in filing flat is that the arms have a
tendency to move in arcs from the joints, but this
will be conquered by practice. Work which has
been filed up properly will present a flat, even sur-
face, with the file marks running in straight parallel
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lines. Each stroke of the file will have been made
to obtain a like end ; whereas work which has been
turned out by a careless or inexperienced workman
will often bear evidence that each stroke of the file
was made without any regard to all others, and the
surface will be made up of an unlimited number of
facets, varying in size, shape, and position. Amateurs
who have never received any practical instruction in
the use of files generally have a bad habit of pressing
heavily on the tool continuously, during both forward
and backvyard stroke, and, at the same time, work
far too quickly. These habits, combined, will almost
invariably spoil whatever is operated on, producing
surfaces more or less rounding, but never flat.

. The position of the vice at which we are to operate
is a most imnportant point to be decided before com-
mencing our filing proper. The viceshould be fixed at
the correct height,and so thatthe work held in the jaws
will lie level. As to what is really the correct height,
some slight difference of opinion exists. This is,
probably, owing to the fact that the height of people
varies. The right height is such, that the * chops”
or jaws of the vice come just below the elbow of the
workman when he is at his place in front of the vice.
Having the vice fixed properly, the correct position
to assume, when filing, is the next consideration. To
describe the position : the left foot should be about
6in. to left and 6in. to “front” of the vice leg; the
right foot being about 3oin. to tront—that is to say,
3oin. away from the board in a straight line with the
vice post. This position gives command over the
work, or, rather, over the tool, and is at once
characteristic of a good vice-man. The file must be
grasped firmly in the right hand, by the handle. It
is as well here to make a few parenthetical remarks
on handles; theﬁ' should always be proportionate to
the files to which they are fitted. The hole in the
handle should be properly squared out, to fit the
* tang,” by means of a small *float,” made from a
small bar of steel, similar to those used by plane-
makers and cabinet-makers. The handles should
always have good, strong ferrules on them, and the
files should be driven home quite straight and firm,
so that there is no chance of the tool coming out.
Each tool should have its handle permanently fixed ;
it is very false economy to be continually changing,
considering the low price of handles. The left hand
must just hold the point of the file lightly, so as to
guide it, and, when taking the forward cut, a fairly
heavy pressure must be applied, proportionate to the
size of the tool in use and the work being done.

Suppose we have a casting home from the foundry,
the operation of filing would be preceded by
thoroughly brushing the casting with a hard brush,
so as to remove all the loose sand. Then take an
old file, and file away steadily at the skin till you
come to a surface of pure metal. Having by then
removed those parts which spoil files, the * old file,”
with which but slow progress is made, can be
changed for a better one. The best, as well as the
most economical, will be one which has been used
for filing brass till it has become too much worn for
that material. Such a file is in first-class condition
for working on cast iron after its sandy skin has been
removed, and when worn out on that it will serve
first-rate for steel.

When it is necessary to file up a small surface—
say, zin. or 3in. square—the file must be applied in
continually changing directions, not always at right
angles to chops of the vice. In that case, though
the work might be made gerfectly straight in that
direction, yet there would not be any means of
assuring a like result on the part lying parallel to the
jaws. When the surface is fairly flat, the file should
be applied diagonally both ways; thus any hollow
or high places, otherwise unobservable, will be at

once seen, without the aid of straight edges. This
method of crossing the file cuts from corner to corner
isrecommended in all cases. The file should invari-
ably travel right across the work, using the whole
length of the file, not just an inch or so at some
particular part, as is too often the case. When in
use the file must be held quite firmly, yet not too
rigid, so that the operator cannot feel the work as it
progresses. The sense of touch is brought into use
to a far greater extent than the inexperienced would
imagine, and a firm grasp of the tool, at the same
time preserving a light touch to feel the work, is an
esscntial qualification for a good filer.

In filing out mouldings and grooves which have
sections resembling, more or less, parts of a circle, a
special mode of handling the file becomes requisite.
The files used are generally rats’-tails or half-rounds.
These are not used with the straightforward stroka
S0 necessary in using the ordinary hand files, but a
partial rotary motion—a sort of twist axially—is
given to the file at each stroke. This screwlike
motion, given alternately from right to left, and vice
versd, serves to cross the file cuts and regulates the
truth of the hollow.

With regard to cleaning tools which have become
clogged with minute particles of metal, dirt, and
grease. Files which are in that state are not fit to
use, and the following directions will enable anyone
to keep them in proper order. The most generally
used tool for cleaning files is the scratch prush; but
this is not very efficient in removing those little
pieces which get firmly embedded and play havoc
with the work. File cards are also used; they are
made by fixing a quantity of cards—such as a pack
of playing cards—together by rivetting, or by screw-
ing to a piece of wood. These file cards are used in
the same way as the scratch brushes—transversely
across the file in the direction of its *cuts—and
though neither tool produces much effect, yet they
are both often used.

When files have become clogged with oil and
grease, the best plan is to boil them for a few
minutes in some strong soda water ; this will dissolve
the grease and, as a rule, set most of the dirt and
filings frce. A little scrubbing with an old tooth
brush will be beneficial before rinsing the files in
boiling water and drying them before the fire. These
methods will prove effective in removing the ordinary
accumulation of dirt, but those ' pins,” which are
so much to be dreaded when finishing work, can
only be removed by picking them out with a
scriber point, or, what is better, a picce of thin, very
hard, sheet brass, by means of which they can be
pushed out very easily. These * pins’ may be to a
certain extent avoided by using chalk on the file, if
it is used dry, or a drop or two of oil will sometimes
help matters.

With regard to finishing filed work, such as has
to be made particularly presentable to the eye, there
are many ways of polishing and burnishing, but,
properly speaking, these are not filing. Nothing
can exceed the beauty of well-finished work perfectly
square and smooth, as left by the file, untouched by
any polishing materials. In such work the filing
must be got gradually smoother by using alternately
files of finer cut. When the work is deemed suffi-
ciently finely finished for the purpose, the lines
should be carefully equalised by ** draw-filing.” For
this the file is held in both hands, in a manner
similar to a spoke-shave, and drawn over the work
in the same way, producing a scries of fine parallel
lines, the beauty of which it would be difficult to
excel::d for the purpose of high-class engineering
work.
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A PORTABLE BOOK-CASE.
(For Ilustrations sce Lithograph Supplement.)

H E book-case shown in the illustration
is so simple in construction that a
mere tyro at cabinet work may fairly
be expected to succeed in an attempt
to make this useful piece of furni-
ture. The principal characteristic
of this book-case is the ease with

which it may be folded up for carrying. Those

who have occasion to remove frequently will be able
to appreciate the convenience of a portable book-
case. The design, together with particulars of the
method of construction, were originally contributed
by a correspondent to a weekly contemporary.

From its peculiar merits we now give an amended

article, knowing that many will be interested.

The front of the complete book-case is shown at
fig. 1. The details are made very plain purposely,
but there is scope for plenty ot ornamental work,
should it be wished. An end view is shown at fig. 2
on the right, the left-hand portion showing the two
uprights, which form the front ends of the book-
case, close together as they would be when the
book-case is folded for removal. A section of the
entire book-case, with the back partially folded, is
shown at fig. 3; the top and bottom and the
two shelves are shown lying against the ends.
When folded close the section is as shown at fig. 4,
the blank space there seen being for the reception
of the small balustrade shown at the top of ig 1
One end of a shelf showing the tenons, which fit
into corresponding holes in the ends, is shown at
fig. 5. This completes a brief description of the
entire illustration.

The following description of its construction was
given by the maker, and will render further
comment unnecessary i—

The two ends are 4ft. long over all and 12in.
broad. They may be a plain board or panelled
as shown in fig. 2; they have a piece of wood fixed
on the front og each, 3}in. broad and 1in. thick,and
also a piece on the back of each, 2}in. broad and
§in. thick. Crosspieces are dovetailed into the
bottom of these uprights, back and front, of the
same breadth as front pieces, less the thickness of
ends. Corresponding crosspieces are mortised into
the uprights at top, and these uprights and cross-
pieces convert the ends into two shallow boxes or
trays. The top board of the book-case is hinged at
one end underneath one crosspiece, and folds down

arallel to that endpiece, allowing sufficient space

ehind it to contain one of the shelves. The
bottom board forming the lowest shelf is hinged to
the crosspiece at the bottom of the other endpiece
in the same manner, with sufficient space to allow
the other shelf to lie behind it. Thus the two
shelves and the top and bottom are arranged to
lie close against the inside of each endpiece.
There is still 2}in. space left between the top and
the bottom ; this is to contain the back. Assumin
the book-case to be 3ft. 6in. broad, the back wil
consist of four divisions, each a little more than gin.
broad, and these are hinged together in the manner
shown in fig. 3. The four pieces composing the
back are hinged to each other, and the outer ones
hinged to the back haffits attached to the gablecs.
When fig. 3 is entirely closed up, it assumes the
agpearance shown at fig. 4. As the back pieces are
about 24in. narrower than the shelves, a space is
left as shown, to contain the baluster railing. This
railing is held in its place, as shown in fig. 1, by the
two rails being let into the edge of the uprights by
shallow mortises. The two shelves are supported

in place by short tenons, as seen in fig. 5, corre-
sponding holes being made in the ends to receive
them. This book-case may be packed or unpacked
in a very few minutes. When folded up, as in
fig. 4, it is held together by hooks and eyes, top and
bottom, and the manner of getting it opened for use
is this: Lay the parcel with the back on the floor,
undo the hooks, pull the ends apart till the back 1s
fully extended; then the bottom is opened over
to th_e opposite side, and the top also to its
opposite side. They are then fastened by passing
a 14in. screw through the crosspiece into each of
them, but this must not be done till after the two
shelves have been fitted into their holes in the end-
pieces, and the baluster rail fitted in the same
manner. The two screws being in, two other
screws are passed through the back near the centre
Joint into each shelf, and this completes the job.
The back is made of §in. wood, the ends and
shelves jin. wood. The uprights of the front are
chamfered and channelled down the centre. The
shelves have ornamental leather—common to book-
cases without doors. The closed book-case, as. may
be scen by fig. 4, is a parcel of wood 4ft. by 1zin. by
7in., and may be carried easily. For a larger book-
case of this description, having more shelves to
stow away, an increased recess in the ends would
have to be allowed.

Sl
>

Lantern Pinions for Clocks.—The lantern
pinions used in American clocks are made, like all
other parts, by machinery, which supersedes hand
labour, both for accuracy and price. Those unac-
customed to the use of mechanism in the production
of work would marvel at the ease and rapidity with
which machinery acts. The machine used for drill-
ing the holes in the brass collets for the wire leaves
to go in is constructed thus:—An iron bed has a
peculiarly arranged pair of headstocks, one being
constructed so that the revolving spindle can be
moved laterally by means of a ﬁ:ver; the end of
this spindle is fashioned to receive a drill, which
bores the holes in the pinions ; the other headstock
has its spindle fitted with an index plate, and a
pointer fixed to a strong spring attached to the head-
stock casting serves to hold the plate as in a wheel-
cutting engine. The sgindle of this headstock has
a small carrier chuck fitted to the end facing the
drill, and the pinion which has to be bored is fitted
into this carrier, so that there is no shake between it
and the index spindle; this head has a motion at
right angles to the line of centres, so that the dia-
metrical line of the pinion trundles may be adjusted.
An accurately cut screw, with a micrometer head, is
rused to adjust the transverse movement of the head
which may be done to the thousandth part of an
inch ; a flat pointed drill is used to bore the holes; it
has a shoulder on its stem that forms a stop, pre-
venting the drill going to a greater depth than has
been predetermined, one side of the pinion head
being drilled through, and the other only partially.
Inuse, the pinion head, after being bored and turned,
is put in the chuck, and the diametrical line ad-
justed ; the drill, which is revolving at a high speed,
1s brought up by the action of the lever to the end

- of the pinion head, and the hole bored. Inreleasing

the lever, the drill is brought back by a spring, the
index plate is moved on a division, another hole
bored, and so on till all are drilled. The wires for
the trundles are cut off to the proper length in large
quantities, and are put in the pinion by hand. They
are prevented from falling out by having the holes
slightly rivetted ; this may be seen by examining an
American clock pinion; 1,500 can be turned out
daily by one man.
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FRENCH CLOCKS: HOW TO ADJUST
AND CLEAN THEM.

Al ROBABLY no class of clocks used for
ordinary purposes of life are capable
of giving better satisfaction to the
public, or less trouble to the dealer
and repairer, than those known as
French clocks. Their comparative
el moderate cost, when real worth is
taken into consideratiori, and the beautifully artistic
design of the cases, has been the means ofy creating
a demand for them in refined communities, all over
the globe. Works of art in this line, which were at
one time only to be found in the palaces and castles
of kings and noblemen, have found their way into
the dwellings of those possessed of less affluence,
and they are gradually being introduced into the
homes of all possessed of a cultivated taste and a
moderate income.

The cleaning and management of these clocks is
simple, and requires care and a little experience,
more than any other qualification, but it is seldom
done in a manner that gives full justice to the clock.
It is our object, in the present paper, to impart a
few hints to those who may not have had the
necessary experience ; and we will begin by making
a few remarks on new, or newly imported clocks.

It occasionally occurs in newly imported French
clocks, that a movement has been fitted to a case
that is not high enough to allow the pendulum to
swing free when the clock is regulated to the proper
time. Sometimes filing a little off the bevelled edge
of the ball will allow the pendulum to clear the
bottom of the case or stand of the clock, and allow
it to be brought to time. Should more than a little
be required taken off the edge of the ball, there is no
use troubling with it further. Either get a new
movement, or alter the train, or make a new pendu-
lum ball of a peculiar shape. The train is easiest
altered by putting in a new escape-wheel pinion
containing one leaf less than the old one. In all
cases, where pinion wire can be had, putting in a
new pinion is not much trouble; but if this cannot
be done, and a new movement cannot be had, a new
pendulum ball of an oblong shape may be used.

When French clocks are unpacked, whether they
appear in good condition or not, it is always well to
take the inovements to pieces, and to examine every
action in the clock. Begin by taking off the hands
and the dial, first trying if the hands move freely,
then examine the drops of the escapement to see if
they are equal, and if they are not exactly equal,
they can easily be corrected by moving the front
bush of the pallet arbor with the screw-driver,
making a light mark across the bush with a sharp
point, which will show how much the bush has been
moved. The fly pitching may next be examined,
and adjusted by the movable bush in the same way.
The object of this bush being left movable is to
admit of the depth to be adjusted, so that the fly
will make the least noise possible, and also to regu-
late the speed of the striking train. The dial work
and the repeating work, if any, may now be removed,
and the springs let down, the end and side shakes
of the pivots in their holes carefully tried, and all
the depths examined ; as a general rule they will be
found to be correct. The pivots will, in some
instances, be a little rough, and it will not be much
trouble to smooth them. After examining the main-
springs, and noticing that the arbors are free in the
barrels, the clock may be cleaned and put together.
This will be most conveniently done by placing all
the wheels first on the back plate, and putting the
front plate on the top. Get all the long pivots into
their holes first, and as soon as possible put a pin
into one of the bottom pillars. The locking of the
striking work of these clocks are very simple, and

all the pieces are marked that are necessary to be
marked. All the workman has to do is to follow the
marks, and he cannot go wrong; but should he
begin to bend or twist anything, he will soon find
himself in serious trouble.

There are a few items that special attention
should be directed to. Be sure that the arbors in
the barrels are oiled, and that the main springs are
hooked before you put them in the frame. Be sure
there is oil on the pivots below the winding ratchets
before they are put on, and that the wheel that
carries the minute hand moves round the centre
pinion with the proper tension, before you put on
the dial. This cannot be remedied after the dial
is put on, without taking it off again, and if the
hands are loose, results fatal to the character of the
clock are sure to follow.

In regulating one of these clocks, it is always
safest to turn the case round, examine the regulator,
and, if it is a Breguet, put a slight mark with a
sharp point across the regulator. When the regu-
lating square is turned you will see exactly how
much the regulatoris altered ; because there is some-
times a want of truth in the screw that moves the
sliding piece, which deceives people as to the dis-
tance they may have moved the regulator. There
are various kinds of regulators, but probably the
Breguet one is the most common of those of modern
counstruction. Those who have silken thread regula-
tors should always be regulated with caution, and
when small alterations have to be made, it is well to
use an eye-glass and notice how much the pendulum
is moved up or down. When a clock with such a
regulator has to be moved or carried about, when it
is out of the case, it is always best to mark the place
where the pendulum worked in the back fork when
it was regulated to time; for should the thread be
disarranged, it can be adjusted so as to bring the
mark on the pendulum to its proper place, and the
regulation of the clock will not be lost thereby.

On fastening one of these clocks in its case they
are generally put in beat by moving the dial round
a little till the Ft))eats become equal; but it sometimes
occurs that when the clock is in beat, the dial is
not square in the case. When this happens, it is
always best to take the clock out of the case and
bend the back fork at its neck till it moves exactly as
far past the centre wheel pivot on the one side as on
the other, when the pallets allow the escape wheel
to escape. If thisis done, the dial will be square
when the clock is in beat. Some French clocks
have their back forks loose, or rather spring tight,
on their arbors. This is sometimes done in move-
ments that have plain as well as jewelled pallets.
If the pallets are exposed in front of the dial, you
can at once detect by the eye if the clock be out of
beat ; but if they are inside, you cannot tell without
close listening. One of the objects of the loose
crutch spoken of is that the clock can be put in
beat by giving it a shake; but it is evident that if a
shake puts it in beat, another shake will put it out
of beat again. Great annoyances arise from these
loose crutches, and long journeys have been made
to examine clocks, when nothing was the matter
with them more than they were out of beat, caused
by the housemaids moving them in their dusting
operations. The crutches ought always to be rigidl
tight, except, perhaps, when the pallets are jewelled}:
or when the clock is not liable to be moved.

As to cleaning these clocks, there is but little to
say ; they seldom, if ever, require any repair, except
perhaps the pallets get cut, but they are general
made so as to admit of the action being shifted‘:
which is easily done. Cleaning the brass, of course,
is done in the usual way. Buffs should be used for
the large pieces, when very dirty; but if they are



10 AMATEUR MECHANICS.

\

Jan., 1883.

only slightly tarnished, a little cyanide of potassium
dissolved in alcohol will be found very suitable.

The ornamental cases require to be handled with
care, and special care should always be taken to
prevent finger marks. In the very highest priced
clocks this precaution is perhaps not quite so neces-
sary, because then the cases are either real bronze,
or gilt and burnished ; but in the cheaper qualities,
and also in some expensive patterns of cases, the
gilding is easily damaged. A lhttle cyanide of potas-
sium and ammonia, dissolved in water, will often
clean and restore it, if the gilding is not rubbed.
There is a preparation sold in the form of a paste
that renews the lustre of black marble cases if they
have become dim. If the preparation cannot be
got conveniently, a little beeswax on a piece of
flannel is a good substitute.

Although in some instances there is much trouble
and little satisfaction in the going of newly imported
French clocks, in almost every instance the trouble
could be traced to the mismanagement of those
persons who were entrusted to put them in order
and adjust them. A little care, and the exercise of
sound judgment on the part of an amateur mechanic,
would prevent many annoyances that sometimes
happen with pendulum French clocks.

Tt
L anan

IRON AND STEEL.

w3 O the mechanic no metals are so
= ,\x«? valuable as these, and a few words
on their origin and production will
be read with interest by all mechani-
cians who desire to learn the opera-
tions involved in the manufacture of
24l the materials which they are con-
stantly using, not only for the construction of every
description of mechanism, but also in the form of
tools and appliances by which the rough metal is
wrought to shape with a celerity, certainty, and
precision, far surpassing hand labour.

Pure metallic 'iron has comparatively no com-
mercial use, and in this state is but little known; it
is, when combined with carbon, sometimes modified
by other elements, that pure iron becomes the iron
o¥ commerce, and is known as malleable iron, steel,
and cast iron, as the proportion of carbon is in-
creased. For the purpose of chemical experiments
pure iron may be obtained by placing a mixture of
magnetic oxide of iron and fragments of commercial
iron, such as filings, in a crucible, and heating to a
white heat—the crucible being meanwhile covered.
The pure iron thus obtained is softer than ordinary
soft malleable iron ; it is very tenacious and ductile,
and its malleability is not affected by heating and
suddenly cooling. Though it does not retain
magnetism, its magnetic power is very high. The
more free from impurities the higher will be the
electrical conductivity of the metal, and the greater
the heat required for its fusion—admixture of
carbon reducing the point at which pure iron melts,
~ which is but little below the melting point of
platinum. Though unaffected by dry air at ordinary
temperatures, iron, when in a state of very fine
division, is liable to spontaneous combustion.

Heated in contact with the atmosphere, as at the
ordinary smith’s forge, layers of scale form on the
exposed surface, which easily detach themselves if
the bulk is hammered; the outer scale is fusible
only at a very high temperature ; it is very brittle,
and highly magnetic. Malleable iron and stecl have
a curious property imparted to them when united
with sulphur, to which it has great affinity; a very
small percentage has the effect of rendering the
metal unworkable at a red heat, termed ¢ red short ;"
whilst it may be wrought with every facility when

cold. The addition of copper has a similar effect.
Precisely the reverse effect results from the presence
of phosphorus, an infinitesimal proportion causing
marked alteration in the working qualities of the
metal; the tenacity is very sensibly impaired by
even a half per cent., and the metal shows decided
signs of being, in smith's parlance, * cold short "—
that is to say, unworkable in a cold state, but when
heated it may be worked easily.

The few combinations above noted will guide the
reader as to the effect some of the principal metals
have on iron; but it is chiefly by carburisation—the
admixture of carbon—that iron becomes the useful
well-known iron and steel with which we become
familiar in workshop practice. Carbon and iron do
not combine at ordinary temperatures, but when
raised to redness and above that heat combination
is effected with more or less rapidity. In cast iron
the proportion of carbon may be something like five
per cent., the quantity gradually decreasing in cast
steel, shear steel, and iron, in which the presence of
carbon may be but barely traceable; the addition
of sulphur, phosphorus, silicon, and manganese to
carbonised iron is usually practised in the course of
manufacture with the object of obtaining the results
which have previously been pointed out.

The treatment of iron ore in furnaces has generally
for its object the production of pig-iron, which is a
material yet unfit for tangible purpose. It cannot
be welded, and, in fact, cannot be wrought with the
hammer at all. This pig-iron has always a slight
admixture of some of the metals above noted, and is
charged with carbon to a large percentage. When
carbon exists in but the smallest proportion, the
metal is malleable or wrought-iron—that is, the iron
of commerce—varying in quality and (fhysical struc-
ture according to the constituents and the treatment
they have received. When melted and allowed to
cool, the fracture is crystalline or granular, assuming
a fibrous structure, after having been rolled or
hammered ; this process giving at the same time a
great increase in tenaci?. The melting point of
malleable iron is governed by the amount of carbon
it contains; a large percentage of carbon rendering
it more easily fused. Before this point is reached
the metal assumes a soft condition, and when in that
state, if two clean surfaces are brought in contact,
and adhesion entorced, they will unite and form one
solid piece. This process is termed * welding,” and
may be effected with ease by haminering when suffi-
ciently hot any good malleable iron, though the
presence of even minute proportions of foreign
matters will sometimes prevent all efforts to weld
metal which is ‘“red short;” it will of course be
practically unweldable. Hardness and brittleness
are the effects of continued hammering on cold iron,
and if heated to whiteness, exposed to air, the iron
burns, and is rendered unfit for welding. In that
state it is called * burnt iron.” All malleable iron
is strongly affected by magnetism, but will not retain
any magnetic power.

Bar iron is supplied in various grades, the com-
monest being that which has been but once passed
through the rolling mills ; the next quality 1s that
produced by taking lengths of No. 1 and welding
them together to form a solid bar made up of several ;
this process is repeated to produce better and so on.
The continued repetition of the processes of welding
and rolling renders the metal more ductile and in
every way better fitted for engineering purposes.
This system is most completely developed in the
process called * faggoting,” which consists of bind-
ing a large number of small bars together in the form
of a faggot and heating the whole to welding heat,
and consolidating the mass by welding. Carrriage
axles are so made, and for the production of gun
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barrels and the best class of iron lathe mandrels the
plan is still further developed.

Steel, which is so abundantly used by the mechanic
for the manufacture of the tools he uses for all pur-
poses, is, with regard to its physical structure, mid-
way between malleable iron and pigiron. Malleable
iron has a percentage of from the merest trace to *3
of carbon, though this latter combination will be
metal of decidedly steely characteristics,and whether
to be classed as iron or steel will be dependent on
the presence of other elements which influence the
main one. A proportion of z'0 per cent. of carbon
will produce pig 1ron, the intermediate proportions
in combinations resulting in steel proper, which par-
takes, more or less, of the characteristics of pig or
malleable iron, as the presence of carbon decreases.
The precise point at which metal ceases to be steel
and Eecomes pig iron or malleable, as the case may
be, is perhaps hard to determine, but a generally-
accepted distinction is, that when heated to a full
blood-red heat, and plunged into cold water, steel
becomes hardened, whereas the same process has
not that effect on iron. This fact of steel being
rendered so extremely hard by such a simple process
is a most important one, and at once places this
metal foremost amongst those used for cutting tools
and implements of every description.

By heating to redness, and allowing steel to cool
gradually, it resumes its normal hardness, and any
degree of ‘‘ temper " may be produced by judicious
reheating after the metal has been made perfectly
hard—an operation rendered necessary from the
fact that in its hardest condition steel is too brittle
for most purposes. The effect of hardening is pro-
duced in the most marked degree by the most rapid
cooling, and it has been found that mercury, being
the best conductor of heat available, is best suited
for cooling the red-hot metal when extreme hard-
ness is required; water and oil effect the purpose
equally well for all practical purposes, though in

oint of fact the result is not so intense. If the
iquid is warmed the hardness will be propor-
tionately less, and we have been given to under-
stand that boiling water is used for quenching red-
hot spiral springs in, which do not then require any
subsequent tempering, they being in a condition
similar to that which would result from being
thoroughly hardened and then tempered to a blue
colour, whilst it is obvious that the risks attending
the usual operation of hardening are very materially
lessened, as the steel never is made * flint hard,’” and
consequently is not so liable to fracture.

The surface of a piece of hardened steel will, if
previously polished, show most palpably the effect
of the heat applied to it for the purpose of
‘“ tempering ;" access of air being freely allowed an
oxide forms on the bright surface, and assumes a
regular gradation of tint according to the tem-

erature ; the first colour perceivable is yellow, very
ﬁght at first and deepening into brown, then purple
and blue, the darkest shade of blue fades away, and
the steel approaches a red heat—in fact, it is as soft
as it was previous to the hardening.

Steel articles which require to be hardened are
wrought to their proper form and filed to shape
when the metal is in its softest state, and the finished
article is then hardened, as above described, and
can be rendered bright and polished by the applica-
tion of emery in some form. This peculiar quality
of hardening is dependent on the amount of car-
burisation of the steel, and the mechanician has
availed himself of this knowledge to produce on iron
a surface of steel which is capable of being hardened
by the same process as though the article were of
solid steel, though in this case the hard part is only
skin deep. As may be gathered from what we have
said previously, it is the absence of a necessary pro-

portion of carbon in wrought iron that renders it
unsusceptible of hardening, and the deficiency of
carbon 1s supplied to the surface of the iron by
heating it to redness in close contact with leather,
bones, or other animal refuse rich in the required
element. Chemicals have been employed to produce
the same effect, and prussiate of potash or ferro-
cyanide of potassium plentifully applied to the red
hot iron will answer equally wel?. These latter
materials are those most commonly used for small
articles which may be wanted in a hurry, and the
process of case hardening simply consists in heating
the iron to redness, sprinkling its surface plentifully
with one of the above chemicals, then returning it to
the fire to allow the carburisation to take effect and
to get the now steel to a hardening heat, and on
beinlg suddenly cooled the article will be hard as
steel.

Case-hardening, when carried out on a more ex-
tensive scale, is effected by enclosing the articles to
be case-hardened in wrought-iron boxes, together
with animal refuse, such as above enumerated, and
subjectinf the whole to a continuous red heat for a
period of from twelve hours, extending in some
cases to several days. At the end of that time—the
carburisation having been effected—the articles are
hardened by making red hot and suddenly cooling.
An operation, havigg for its object an exactly oppo-
site effect, is carried out in producing malleable
cast iron, so termed from its being rendered some-
what malleable. The object of this process is to
remove from the cast iron the excess of carbon, and
so render it similar to soft steel or malleable
iron; and the object is effected by placing a-decar-
burising material in contact witﬁ the casting, for
which powdered peroxides of iron are generally
used, and the heat kept up for from three to six
days. Such so-called malleable iron cannot be
worked when heated, though it may be hammered
to a certain extent when cold.

Having made our readers acquainted with some
of the peculiarities of iron and steel, and the pro-
cesses by which they are worked, we shall endeavour
to give them some further information, more in.
teresting to the practical reader, on the manipula-
tion of these materials at the forge and in the lathe.
Those interested and desirous of information should
not hesitate to apply.

r
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‘Wax Polishing.—This is not considered a good
method, as it is not durable, and is easily spoiled by
water splashes. Mix white wax and turpentine to
the consistency of paste; with this anoint a rag and
rub well into the pores of the wood. Clean off the
superfluous wax with a wooden scraper, and smooth
the surface by rubbing with a pad of rag, and finish
by l-})olishing with a little French polish. For large
surfaces it is advisable to get the wax more deep%y
imbedded in the wood, and when a layer has been
rubbed on, a hot iron passed over the surface will
melt the wax and drive it in. This gives more bod
to polish on than by the method first described.
The work is afterwards treated with more wax on a
rubber, and finally polished.

To Take out Bruises in Furniture.—Wet the
part with warm water; double a piece of brown
paper five or six times, soak it, and lay it on the

lace ; apply on that a hot flat-iron till the moisture
is evaporated. If the bruise be not gone, repeat the
process. After two or three applications, the dent
or bruise will be raised level with the surface. If
the bruise be small, merely soak it with warm water,
and apply a red-hot poker very near the surface;
keep it continually wet, and in a few minutes the
bruise will disappear.
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SHARPENING PLANE IRONS FOR
CABINET WORK.

By A. CaBE.

7] EFORE we begin practical operations

RY at the bench, a few observations have
to be made regarding putting the
tools, particularly the planes, in order
for wood planing. The bench planes
—namely, the jack, the half-long, and
-l X48) the hand plane have to be properly
sharpened, or ‘set,” on an oilstone, and this first
operation, the young beginner must bear in mind,
requires some experience.

About the first job that must be undertaken is to
put a case or cover on the set-stone. The stone is
bought in the tool-shops without a cover; but it
should not remain long without one, as the stone
must be kept free from dust, and besides, in the
event of falling off the bench, the cover protects the
stone trom breaking. So we will finish this article
with a description of how to case the set-stone.
Supposing the stone to be gin. long, 2in. broad, and
1in. thick, get two pieces of mnahogany or other clean,
straight, hard wood, each an inch longer and an inch
wider than the stone, and each %in. thick. Plane
one side of each piece flat, so that they will lie
closely together. Take one of the pieces, place the
set-stone upon it, keeping the side of the stone
which you mean to use uppermost. With a draw-
point draw a line all round the wood close to the
stone, when you will have a margin outside the line
of }in. With the brace and a centre bit (§in. or }in.)
bore all over the portion within the line }in. deep,
then with a shap chisel (§in. or 1in.) cut down to the
draw-point line all round, clearing out all within to
}in. deep, and making the bottom of this hollow box
level throughout. If it is pared square down at the
edges, the stone will slip into it, taking care to put
it in the same way as when you previously drew it.
When the stone is bottomed, 4in. will project above
the wood, and this part is to receive the top or
cover. The stone is placed upon the second piece
of wood, which is to make the cover, and drawn in
the same way; and this piece has to be bored
and cleared out in the same way to fully 4in. deep.
It must have a smoother finish inside than the under
piece; and, moreover, it must be pared a little with-
out the draw-point line, so that the cover will slip on
to the stone easily, but without shaking. The stone
being within, the case is to be planed on the edges
and ends; this is best effected by catching it in the
bench vice. The four corners may be rounded as
well as the edge all round of the cover, and a gin.
bead may be run round of the cover where it joins the
under part. If the plane irons are new, they are
very probably thick on the edge and require to be
ground. This is done on a grindstone ; and it would
be well for a beginner to get a practical hand to do
this for a time or two; but if the young cabinet
maker has access to a grindstone, the sooner he
begins to try for himself the better. After grinding,
the irons have to be set ou the oilstone, or, as we
call it, the “set ”* stone. In grinding the jack-plane
iron the cutting edge should be somewhat round, so
that the shaving taken off is thicker in the centre
than the edges. The half-long iron is also slightly
round, but so slight that it is hardly noticeable. The
hand-plane iron should be a straight line on the
cutting edge, with the corners very slightly rounded
—but on no account should the edge be curved,
though ever so little, as it would only make ridgy
work. These irons are all ground on the back only
—that is, the under side—and the bevel or ground
Eart is about half an inch long. It is not good to

ave the bevel too long, as the iron when working is
apt to jump.

With a new set-stone the irons will probably keep
straight on the edge tor some time, but by usage the
set-stone gets hollow in the breadth as well as the
length, and consequently the irons set upon it be-
come round on the edge. This is no detriment so
far as the jack is concerned, but unless the hand-
plane iron is straight you can never make a good
smooth and even surface to a piece of wood.

To-make a hollow set-stone flat various methods
are employed, such as rubbing on a flat sandstone,
with plenty of water, or on the side of a grindstone.
The method I have found to be about the best is to

lane up two or three pieces of pine, gin. or 10in.
ong, 2}in. broad, to coat them well with glue, and
pour the emery all over it, letting all remain on that
will stick. After being laid aside for about a day,
they will be ready for use. The oil is cleaned off
the stone, and it is rubbed with the emery stick,
which will soon take the high parts down and make
a level surface, the hollow in the centre being the
last to disappear.

With your iron ground and your set-stone in good
condition, Four a little sperm oil along the centre of
it, and holding the back part of the iron in your
right hand, with the fingers of the left lying along
the top side near the front and the thumb under-
neath, apply the bevel or ground side of the iron
to the stone, and begin rubbing backwards and for-
wards nearly the whole length of the stone. During
this operation the iron is to be held slightly more
upright than it was when at the grindstone, so that
the extreme cutting edge only may come in contact
with the set-stone. After five or six rubs on the
bevel, as directed, the iron is to be turned over and
receive one or two light rubs when lying quite flat
on the stone. This operation is to be repeated, five
or six rubs on the back, and one or two on the front,
until a keen sharp edge is obtained. If theirons are
freshly ground, very little setting is required, but as
they are very soon dulled or * blunted ” when work-
ing, a fresh edge has to be brought UF on the set-
stone, and this sharpening may go on for twenty or
thirty times before the irons require re-grinding.
A blunt iron is very easily detected by looking at it
on the bevel side. It presents a whitish rounded or
worn appearance, and the sharpening has to be
continued until this white worn edge disappears.
A practical man ascertains this not by looking at,
but by touching the edge lightly with his thumb.
Another thing to observe is that when an iron
is sharpened or set, a very fine wire edge remains all
along the edge. This is removed by a dexterous
slapping backwards' and forwards on the palm of the
hand, and is the same in effect as finishing the set-
ting of a razor by stropping on a piece of leather.
The three irons above referred to, after being
sharpened, are put together as follows: Take the
break iron and drop the head of the screw through
the hole in the cutting iron, and slide it forward to
within gyin. of the cutting edge, for the jack plane.
Seeing that the break-iron is even with the cutting
edge, screw head uppermost, and screw it somewhat
tightly with a screw driver. Then, taking the stock
of the plane, rest the back end on the bench and
the fore end towards your face, so that your eye
travels along the sole. While in this position, and
holding the plane with the left hand, slip it forward
until the cutting appears through, then place
your left thumb on the screw head, holding the iron
firmly till you insert the wedge, which push in as
far as it will go, then give it two or three taps with a
hammer. Remove your thumb from the screw, and
regulate the iron by tapping the stock lightly on the
back end with the hammer, when you want to give
more iron, and tapping it on the top side, about
an inch from the front when you want to give less
iron. Two or three smart taps on this part wil
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loosen the wedge and iron for re-sharpening. While
doing this the plane is held by the middle of the
stock. Many have a habit of turning the planeover
and striking the front of it smartly on the bench,
when the iron and wedge drop out into the left hand.
The half-long plane is fitted exactly as the jack, only
the break-iron is fixed a little nearer the cutting
edge, being about gin. for working pine and other
soft free woods. The hand-plane is also set in the
same way, but with the break-iron a little nearer, the
cutting edge being about g4in. The break-iron
should fit quite closely all along the breadth of the
cutting iron; otherwise shavings will get in and
choke the plane. The margin between the break-
iron and the cutting edge should in all cases be of
the samme width across the whole breadth of the
iron; otherwise the iron will not fit the stock
properly, but will show one corner projecting fur-
ther than the other.

If the half-long and jack were set for hard wood,
the margin between the break-iron and the edge
would in both cases be only about balf that given
above. The hand-plane for hard wood which is
smaller in size, and has a higher pitch, would
have the break-iron very close to the cutting
edge, within about the thickness of a thin card, and
for cleaning veneers it would be so near the cutting
edge that the margin would be scarcely visible,
being little more than the thickness of common
writing paper. In grinding and setting square and
skew planes the irons should always appear an
equal amount through the sole throughout their
whole breadth. The cutting edge should be per-
fectly straight, and the corners square and sharp.
The bevel of these irons should not be too long, as
when working they will make a series of unpleasant
jumps, leaving the work ridged in the direction of
the face of the iron.

Bead planes are generally set ready for use when
bought, but when they require setting, this is done
with a stone galled a slip. Several of these are
necessary for the various bead and other moulding
planes. These slips, which resemble gouge-slips,
are usually about 6in. long and 2in. broad, and from
in. to jin. thick. They have the edges rounded to
fit the irons to be set. "The cutting part of a bead-
Flane iron is something like a semi-circle, and is a
ittle smaller than the corresponding curve in the
stock of the plane, the difference being the thickness
of the shaving taken off. When the iron has been
set a number of times with the slip, the curve has a
tendency to get wider, and consequently is soon as
wide as the curve in the stock. The iron will not
then take off a shaving of equal thickness through-
out the whole curve, but thickest in the middle, so
the iron must be reground and set anew by the
plane-maker, who has very thin round-edged grind-
stones for the purpose. The same thing occurs
with most of the other moulding planes—an ogee,
for instance, which consists of a curve called a
“hollow-and-round.” In setting it with the slip,
the hollow part is continually getting wider, and the
round part which is set on the ordinary set-stone is
getting smaller. From these causes the moulding
gets out of proportion and unshapely; besides, the
iron does:not fit the stock with a cutting edge even
throughout its whole breadth, and will not turn a
good shaving as before. The tool-maker must take
it in hand and regrind the iron when in this
condition.

>
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To Polish Marble.—Make a thick paste with
rotten stone and olive oil, and vigorously rub the
marble with it on a cloth.

MAKING SMALL DRILLS.

ATCHMAKERS®’ pivot drills can
be made from good sewing needles,
which are of convenient form to be
readily converted into a drill. Firstly,
the needle must be made sufficient
soft for working by heating it till it
assumes a deep blue colour. The

cxueme cuu may be made quite soft, and filed,
slightly tapering to a trifle less than the size of
the hole to be drilled. The point is now spread
out by a sharp blow of a hammer—not by a series
of gentle taps, which would cause the metal to
crack—and filed up to shape, the point being made
more blunt than would be used for drilling ordinary
metal. For drilling tempered steel the -cutting
angles must also be much less than usual. The
thickness of the drill across the flattened part should
be about half the diametrical measurement. Finish
up the end on a strip of Arkansas stone, a file being
too coarse for such small work.

It is the great difficulty of getting such a very
small piece of steel to an exact predetermined
degree of temperatyre—i.c., hot enough to harden,
but not so hot that it is burned—which makes the
manufacture of these small tools uncertain, and this
is abundantly proved by the fact that of half-a-dozen
drills made from the same piece of wire, thereby
assuring uniformity of quality in the material, it
often happens that some are exceedingly good and
others of no use whatever, the difference being
caused by the manipulation during hardening. This
does not apply to drills or other steel things which
are of sufficient size to show by the colour of their
surface how hot they are; but it is the tiny pieces
which are rendered white hot by the contact with
the flame.

By heating the drill and plunging it into the bod
of a tallow candle the hardening will be effected,
but the steel will not be rendered so hard but that it
crumbles away under pressure in use. Thus, in one
operation, the drill will be hardened and tempered.
Instead of tallow, white wax, sealing wax, and such
like materials are adapted to the purpose. There is
another method which finds favour with some: it is
to envelope the thin point of the drill in a metal
casing, and so get a bulk of metal which can be
heated to a nicety, the drill inside being, of course,
raised to the same temperature as the surrounding
metal ; the whole is then plunged into oil or water.
Still, there is the difficulty of tempering to overcome,
though the danger of burning is avoided ; burnt steel
is no use for tvols. The best plan is to exercise the
greatest possible care not to overheat the drill, and
harden and temper in one operation by plunging into
tallow.

The following method dispenses with the harden-
ing process altogether :—Select a round Swiss pivot
brooch ; as sold, they will be found to be tempered
to the correct degree of hardness. By means of
the split gauge, measure the part of the brooch
which is the exact diameter required for the intended
hole, and break off the steel at that point; the small
piece is used ; it must be broken off if too long, and
cemented into a drillstock by shellac; an ordinary
drillstock will do, or a piece of brass joint wire serves
the purpose. Soft solder may be used instead of
shellac, and, if carefully heated, the temper will not
be drawn. The piece of tapering steel is now formed
into a drill by grinding down the sides with a piece
of Arkansas stone, and the end shaped up to a
cutting angle. The thick end of the brooch is, of
course, the point, and the ordinary taper of a brooch
will be quite sufficient to give clearance to the
drill, which may be ground off until the whole is
used.
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THE ART OF TURNING.*
By PaurL N. HasLuck.

(For Nlustrations, sce Lithograph Supplement.)

DEFINITE idea of the subject matter
or this paper is desirable before an
attempt is made to enlarge upon it.
Speaking broadly, the art of turning
consists of shaping articles on a
lathe. Lathes are machines used for

LAl Xld shaping material by causing it to re-
volve while acted upon by a cutting tool. To define
the art more closely, we understand it to mean the
fashioning of articles that are themselves revolved
on the lathe, and which are acted upon by a cutting
tool held by the hand, or in a slide-rest. The
derivation of the word ¢ lathe " has been attributed
to the pole used for working the earliest turning
machines. The pole, in order to render it fit for
use, was pared down to a taper form, and thus made
to resemble a lathe. The English word lathe is one
that has been specially bestowed by us. *Turn”
is the word applied, in other languages, to the
machine. We yet call the smallest form of lathe, in
common use amongst watchmakers, ¢ turns.”

It will be useful to classify the variety of lathes
in common use. Hand lathes are those driven by
hand power ; the ordinary drill bow being the means
most frequently employed. Some hand lathes are
driven by means of a wheel, turned by the left hand,
whilst the turner manipulates his turning tool with
his right hand. The turns used by watchmakers is
an example of the former ; the throw used by clock-
makers is an example of the latter. A lathe, driven
by the other hand power, which has no slide-rest, is
sometimes called a hand lathe, but the term is in
such cases wrongly applied. Probably the fact of
the machine being adapted for the use of hand tools
only has suggested the erroneous term. Foot
lathes are those driven by foot power, generally
applied to a treadle, which is attached to a cranked
axis carrying a fly wheel. Any method of applying
foot power for driving the lathe would render foot
lathe a correct designation for the machine. Steam
lathes are those driven by steam power.

The process of shaping materials by means of
rapidly rotating cutters, often practised on the lathe,
shouldy not be considered as turning. I refer
especiallf' to the work produced on machines con-
ventionally called ‘lathes for turning irregular
forms,” and used for making boot lasts, gun stocks,
and many other articles. Within the last few years
these machines have been greatly improved, and
have, in fact, completely revolutionised certain
branches of the wood working trades. In plain
turning, the work rotates on the line of centre, and
the contour formed by the cutting tool must neces-
sarily be circular. By means of elaborate chucks,
the work may be made to travel in various direc-
tions simultaneously, and in this way geometrical
figures are placed by a fixed tool. Ovals are turned
by simply moving the work to and fro, at right
angles to its axis of rotation, by a synchronous
motion. An inclined plate on the mandrel, working
against a fixed roller, and giving the mandrel a
motion lengthwise whilst it is rotating, affords the
means of producing oblique mouldings, well-known
as “swash-plate " turning.

For turning very large diameters, especially when
the objects are heavy, lathes are frequently vertical ;
that is, the mandreris upright, and the face plate,
always fixed to it, revolves horizontally. It is much

';A“raper read before the Sooloty of Arts, with lllustrations and
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easier to chuck work on the face-plate in that posi-
tion. A lathe, having the mandrel in the usual
horizontal position, that I know of, is capable of
turning a disc twenty-five feet in diameter. It
weighs about sixty tons. At Whitworth’s works in
Manchester, I have seen a lathe, similar in design
to the ordinary type of machine, which has five feet
centres, so as to admit work ten feet in diameter.
It will take fifty feet between the centres, and the
entire machine weighs one hundred and ten tons.

In the Arsenal at Woolwich, a larger lathe, very
similar in construction, is in use. It is called a
circular planing machine, but I should like to know
for what reason ? It appears that a lathe may have
its line of centres either horizontal or vertical, or at
any inclination. With the machine at Woolwich,
the work is itself revolved; a tool is held in a slide-
rest—in fact there are two distinct tool holders at
diametrically opposite points. Why is the machine
not called a lathe, and the work upon it turnery ?
So far as our original definition of the art serves us,
that machine is a lathe, though some may cavil at
the designation. The lathes erected at Woolwich
for turning the large guns are amongst the largest
andhheawest constructed ; they weigh over 84 tons
each.

Having now some definite ideas of what the art of
turning really is, the subject may be profitably studied
in its various branches. Turningindisputably holds
a forward place in the useful arts, and it is one of
the oldest. The lathe has been aptly called the
s father of mechanism,” so much is mechanism in-
debted to it for its very existence. The date of the
origin of the art is lost in antiquity. It was pro-
bably known before historians began to write. The

otter's wheel is believed to have been the earliest
orm of lathe. This primitive lathe is now com-
monly used by the potters of the present day; it is,
technically, **a throw.” The work that a potter

roduces on his lathe, using his hands to shape it,
1s technically termed *thrown;” the turning of
pottery ware is a subsequent process. The oldest
Egyptian monuments had representations of the
potter at work with his lathe. The first illustration
shows this early record of turning, similar repre-
sentations are drawn on many ancient stones. This
takes us back two thousand years before the Chris-
tian era. Ptah, a god wcrshipped as the leader of
mundane artisans by the Memphites, who flourished
about twothousand years before Christ, isrepresented
in the act of moulding man upon a potter’s throw.
Thus we find in the earliest records a special tribute
to the art of turning, which, in that remote period,
was evidently deemed the art by which man was
fashioned. {n scripture history we have in Jeremiah
a distinct allusion to the potter and his wheel. This
date is about 500 years B.c.

The processes employed by the Hebrews were
Krobably similar to the Egyptians, from whom they
ad learned the art. The wheel used consisted of a
wooden disc placed on another large one, and
turned by hamf by an attendant, or worked by foot
by the potter himself. The illustration shows a
Eotter standing in a pit and kneading the work with
is hunds. The vertical spindle, with the flat disc
on the top, is revolved by the feet of the workman.

Sir Gardner Wilkinson, in his book, ‘ The
Manners and Customs of the Ancient Egyptians,’
ublished in 1836, says:—** Potters are represented
in the tombs of Thebes and Beni Hassen. They
frequently kneaded the clay with their feet, and
after it had been properly worked up, they formed
it into a mass of convenient size with the hand, and
placed it on the wheel—which, to judge from that re-
presented in the paintings, was of very simple
construction, and turned with the bhand.” The
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author, in continuation, says:—* It is impossible to
fix the period of the invention of the potter's wheel,
but it was known at the earliest epoch of Egyptian
history, of which the sculptures have been pre-
serv(:z The notion that the gods imparted to
men the arts of civilisation was common to the
Egyptians as to the Greeks, and Neph is represented
showing them the potters’ art.” The invention of
the potters’ wheel has been claimed by Athens for
Carabus ; by Corinth for Hyperbius; and for
Dazdalus or Talus by the Cretans.

The Rev. W. M. Thomson, who was for 25 years
a missionary in Syria and Palestine, gives an excel-
lent illustration of a modern potter at work. The
figure is a reproduction of this; the original will be
found in his work, entitled *“ The Land and the
Book,” published in 1859. The description is given
thus :—** I have visited the potteries, and was de-
lighted to find the whole Biblical apparatus complete
and in full operation. There was the potter sitting
at his frame, and turning the wheel with his foot.
He had a heap of the prepared clay near him, and
a pan of water by his side. Taking a lump of clay
in his hand, he placed it on the top of the wheel
(which revolves horizontally) and smoothed it into a
low cone, like the upper end of a sugar-loaf; then
thrusting his thumb into the top of it, he opened a
hole down through the centre, and this he constantly
widened by pressing the edges of the revolving cone
between his hands. As it enlarged and became
thinper, he gave it whatever shape he pleased, with
the utmost ease and expedition. From some defect
in the clay, or because he had taken too little, the
potter su denl{ changed his mind, crushed his grow-
Ing jar instantly into a shapeless mass of mud, and
beginlning anew, fashioned it into a totally different
vessel.

. Long before the fly wheel, worked by a crank, was
invented or used, lathes were driven with the aid of
a spring Fole. and also by bows; not used in the
manner of the modern drill bow. The pole lathe is
still in use in some trades—amongst which that of
the watch case maker occurs to me—but the
alternating motion has been almost entirely super-
seded by the continuous fly wheel. Pole lathes are
driven by the foot; an elastic springy pole is fixed
by one end—usually to the ceiling—so that the free
end is in a direct line with the mandrel pulley. A
cord from the free end of the pole is passed around
the pulley, and attached to the treadle. When the
foot is applied, the mandrel is made to revolve in
the direction necessary for cutting; on relieving the
treadle of pressure, the elastic force of the spring
pole draws the cord back, at the same time causing
the work to revolve backwards. In this way the
treadle is brought to its original position, ready for
another effective stroke.

Itis evident that this alternating motion is by no
means economical. Every effective movement of
the work is only the precedent of an equal amount
of non-effective motion.  To take the matter at its
best, and allow that the speed is in both instances
equal, half the time employed in turning is wasted
o waiting for the backward motion. Despite this
obvious and serious drawback, the pole lathe has
been used ever since the invention of the centre
lathe. In its earliest form this lathe consisted of
two fixed centre points ; between these the work was
mounted. The cord was placed around the work
itself, and no mandrel was used. Bergeron, in his

k on turning, published in 1792, illustrates and
describes lathes of this description as being
machines of the period. At the present time watch
case makers use them, the alternating motion being
Convenient. When the watch caseis partially finished,
and has the knuckle or the pendant soldered on, it
may be mounted on the old-fashioned pole lathe,

and, by dexterously regulating the amount of the
motion given to the treadle, the work is revolved
barely a complete turn, and thus the whole edge of
the case, excepting the one projecting piece, may be
operated upon by the tool. In the modern lathe
this operation would be impossible; when the cir-
cular motion is continuous, the projections cannot
be left intact. This explanation accounts for the
apparent inconsistency of using a pole lathe in the
present perfected state of the art of turning, in a
country where its development is perhaps the most
complete.

Geologists have discovered pottery warc in some
of the oldest formations which contain human
remains, but this pottery was, it is evident, made by
hand-moulding, and not by being thrown or turned
upon a wheel.

The ancient Peruvians are said to have used the
lathe, and specimens of their supposed turnery are
to be seen in the British Museuin. Quite recently
some pottery has been exhumed from tombs in Peru,
together with relics said to ante-date the reign of
the Incas, but it is recorded as a remarkable circum-
stance that the potter’s wheel has not been used on
these articles, and the manner in which they were
moulded is unknown.

The turning lathe of modern form was apparently
not known in those early times. Though many trades
and occupations are vividly represented upon the
sculptured records of ancient Egyptians, the
turner—other than he working at the potter's
wheel—is unrepresented. This fact leads to the
conclusion that the turning lathe proper was un-
known in Egypt.

Turning was evidently one of the arts practised
by the Greeks and Romans. Their writers mention
lathes and turners frequently some five hundred
years before the Christian era.

Diodorus Siculus says the inventor of the art of
turning was a nephew of Dzdalus, named Talus.
The reputation he acquired by this invention excited
the jealousy of Dzdalus, who put Talus to death
secretly. If this account is true, we have the name
of an early martyr to the art. Pliny ascribes the
invention to Theodorus of Samos, and also men-
tions one Thericles, who rendered himself very
famous by his dexterity in managing the lathe.
Socrates mentions the works produced in the lathe
as productive of pure pleasures. Plato also speaks
of the art of turning in similar terms. It was a

roverb amongst the ancients to say a thing was
ormed on the lathe to express its delicacy and
accuracy. Amongst the polite French people a
precisely similar expression is used to-day to convey
a high compliment.

The early practice of turnery was almost confined
to fashioning wood. We read of bowls, also of
flutes, and musical instruments that have been pro-
duced by the skilful turner. The application of the
art to fashioning metal is of comparatively recent
origin.

An attempt to trace the progress of the art of
turning through successive generations would pro-
bably become wearying. The subject is a very
speculative one. There are few indisputable data
on which a connected history could be wrought.
No treatise on the subject exists, and hence the
difficulty in dealing with it.

(To be continued. )

Cement for Turners.—Melt together beeswax
one ounce, resin half an ounce, and pitch half an
ounce ; stir in the mixture some very fine brickdust
to give it a body. If too soft, add more resin ; if too
hard, more wax. When nearly cold, make it up into
cakes or rolls, which keep for use.
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MY FIRST CLOCK.
(A REMINISCENCE OF AN APPRENTICE.)
HAD learnt to handle the tools, and

could use the lathes and the turning
tools tolerably well, and at last *our
maister” decided that I should make
something, so he gave me some cast-
ings and other materials to make a
S AP plain eight-day clock, when my time
was not occupied with the other duties that usually
and very properly fall to be done by the youngest
apprentice.

I had to clean the shop and the shop windows,
and run the errands; and 1 also cleaned all the
clocks, although I was not allowed to put them
together, and every morning it was my duty to clean
all cases of the watches that had been repaired the
day previous. But the worst thing of all, I had to
go to the well to bring water not only for the use of
the shop, but also for the use of “our maister’s”
wife. 1did not mind doing dirty work inside the
shop, where but few saw me, but I'was of the decided
opinion that carrying water on the public street was
altogether below the dignity of a watchmaker's
apprentice. Still I did not grumble openly, except
when at home I sometimes relieved myself, but con-
soled myself with the hope that the day would come
when I would get square with * our maister’s” wife
for the imposition I then immagined was being prac-
tised on me by making me carry water for house-
hold purposes.

Altgough the position of a young apprentice had
menial duties connected with it, there were also
times of pleasant relaxation. When * our maister”
went to the houses of the neighbouring gentry of
farmers to clean or correct their clocks, I had always
to go with him, and generally these were days or
enjoyment; but I liked the farmers' houses best, for
to me all restraint was thrown off, and unaffected joy
everywhere abounded. The farmer or some of his
family attended on us all the time, and told us stories
while our work was being done; and after the clucks
were set going we would wait a little while, on the
pretext that some of them might stop. The farmer
and * our maister” usually went into a private room
containing nothing particular except an old cupboard
in which stood some fine cut crystal ware. I was
sent outside to enjoy myself with the members of
the family of my own age, with full liberty of access
to the milk-houses, barns, and stables, and some-
times equestrian feats were executed by us on patri-
archal horses, who appeared to enjoy the fun as
much as we did ourselves. I do not know what kind
of business * our maister " and the farmer trans.
acted in private, but sometimes their deliberations
were somewhat protracted, and I noticed that usually
when the interviews were over they were perfectly
pleased and satisfied with themselves in particular,
and felt well disposed towards mankind generally.

At one time, if a marriage was projected in our
town, a brand new eight-day clock was considered to
be indispensable to the respectable appearance of
the home of the young couple, and when the house
was being prepared for their reception, an eight-day
clock that would reach from the floor to the ceiling
was sometimes given as a present from the bride's
father. On these occasions universal joy abounded,
and the joy was often temporarily increased by the
ceremony of drinking the health of the young people.
The *“old folks” were happy over the projected
marriage of the * young folks,” which reminded them
of their own earlier years, and which promised to
enlarge their own happiness in the future. * Our
maister” was happy bccause he had sold a clock
and a wedding ring, and perhaps a watch or a piece
of jewellery besides, while I was happiest of all, for
I generally got my pockets stuffed full of cakes or

confectionery, or one of the old people would *play
a trick upon me" by slipping several coins into one
of my pockets while I was putting up the clock.

It was a long time before I got my new clock com-
pleted, because there were many interruptions, but
at last I got it finished, and I did not experience
much difficulty in doing it, because I had at first
been taught the use of the tools, and * our maister”
gave me careful directions at every stage in its con-
struction. The rules he insisted on me following
were exactly the same as those laid down in Ried’s
Treatise, which need not be mentioned here, because
many readers must either own a copy of the work or
are familiar with its contents. But those not in
possession of a copy, or who are unacquainted with
the contents of the book, will find considerable
extracts from it in such of our trade papers as in
their judgment of Ried consider imitation to be the
most sincere flattery.

Although I was a boy, my imagination led me to
think that I had l=arned all that was to be learned,
and at the very least I was as good a man as * our
maister” was, although he had taught me everything.
I showed the clock to all my friends as being the
very best that ever was made, and nothing could
exceed the care I exercised over that clock to keep
it from barm. But one day it was sold to go to a
distant part of the country. I would much rather
it had remained at home, but I dared not interfere ;
and when the clock was being packed up and the
head slided on for the last time, I felt as if I saw a
dear friend put in his coffin.

Since that time I have designed and constructed
many picces of complex mechanism both for horo-
logical, astronomical, and philosophical purposes,
and although I now look upon making my grst clock
as but learning the first letters of the alphabet, the
successful completion of no undertaking ever gave
n;e s;(uch genuine pleasure as the finishing of my first
clock.

Young men are too apt to jump at conclusions,
and to imagine that when they have been taught the
preliminary elements of their business they know
everything, and in their blindness consider every
little thing that they accomplish to be a great
achievement. A little experience in the world will
show them their mistake, if friendly advice prove
impotent, and instead of their having accomplished
all that can be done, they will, like the sage philoso-
pher, discover that they have only found a grain of
sand on the sea shore, while all beneath the ocean
is hid from their view.

el

To Cut Good Steel Scrapers.—Part of the
blade ot a broken saw makes the best of scrapers ;
but, as it is hard, it is very difficult to cut it into the
required form. The best and nost expeditious way
is to mark it out to the size wanted, and then to
place the blade or steel plate in a vice whose chaps
shut very close, placing the mark even with the face
of the vice, and the part to be cut to waste above
the vice. Then with a cold chisel, or a common
steel-firmer that has its basil broken oft, holding it
close to the vice and rather inciined upwards, begin
at one end of the steel-plate, and with a sharp blow
of the hammer it will cut it. Keep going on by
degrees, and you will with ease cut it to the shape
required ; then grind the edges of your scraper level,
and finish by rubbing it on your Turkey-stone.

To Harden Wood Pulleys.—Soft maple is
often used in the construction of friction pulleys. If
it is boiled in olive oil it will prove beneficial in a
number of ways. It will harden the timber and
render it less liable to split, but at the same time the
gear will slip more after such treatment.

.
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ORNAMENTAL LATHE SCREWS.

W HE obsolete and inconvenient charac-
r - Al ter of the screws that still survive
! W&

in our costly ornamental lathe ap-
'Earatus has recently been brought
efore the public by Dr. Edmunds,
an eminent physician, himself much
attached to ornamental turning,
micruscopy, and other scientific pursuits. Twenty-
six letters upon these screws have appeared in the
columns of the English Mechanic (Jan. 2oth to May
sth, 1881)—the writers being Dr. Edmunds, Mr. John
Jacob Holtzapffel, Mr. J. H. Evans, members of the
Amateur Mechanical Society, and others. In the
course of this very able and valuable correspond-
ence, Dr. Edmunds elicited from Mr. Holtzapffel all
the data which had remained unpublished of the
‘“ Holtzapffel,” or ‘ornamental lathe screws,” and,
in closing the correspondence, Dr. Edmunds gave a
carefully prepared table, showing all the definable
data of the * Holtzapfel” screws, and comparing
them with other standards. Starting from the
numerical denotements by which Charles Holtzapffel
strung these comb screw-tools together, Dr. Edinunds
shows how these numbers correspond to the screw-
mandrel guides, to the alphabet denotements used
for the Holtzapffel taps and dies, and to the mandrel
noses. He then appends other columns, showing
for comparison on each line the nearest element of
the English and American standard threads, and
also such aliquot pitches as might be substituted in
the event of the English standard screws not being
adopted for scientific purposes.

Now that these screws arc thus exhibited, they
are seen to be a mererelic of rule-of:thumb mechanics
which have been kept alive for trade purposcs, as if
the screw-cutting lathe had never been invented.
No one will be fatuous enough knowingly to
prefer a screw 39'83 threads to the inch when he
can have one of 40; 36'10 in place of 36; 19:89 in
place of 20; 1309 in place of 12 or 14; or a mandrel
nose of g°45 to the inch when he can have one of 10.
Even the ornamental slide-rest screws used to be cut
1309 to the inch, but, as amateurs would not stand
this, they have long been made 10 threads to the inch.
The back poppet cylinder, however, is still screwed
13'09 to the inch, and, therefore, in boring with the
D bit by screwing up the back centre, one has to stop
and divide an inch by 1309, and then multiply the
result by the number of revolutions that have been
given to the back poppet screw in order to get at the
depth which the dril?has entered. Otherwise the
lathe must be stopped, and the hole itself actually
measured. Inthe geautiful ornamental lathes, made
by Kennan, of Dublin, the English standard screws
were long since adopted, with a back poppet screw
of ten threads to the inch, so that with a Kennan
lathe one has only to write down the number of
turns of the back poppet, and the depth bored is
expressed in decimals of an inch.  Again, in order
to screw chucks for the mandrel nose, Holtzapffel
actually sells an extra brass wheel of 53 teeth, so as
to get a screw of 9°43 to the inch, which then is the
nearest his client can get to the 9°44 of his mandrel
nose. Now, why should an amateur be burdened
with the cost and compli-ation of this othcrwise
useless 53-teeth wheel, when the simple screwing of
the mandrel nose ten to the inch would be so much
easier and better? It is clear that if the back
poppet screw, the mandrel nose, and the slide-rest
screw were all ten threads to the inch much bothcera-
tion would be saved, and everything would be
simplified.

Dr. Edmunds advises also that the ornamental
mandrel should be tubular, with the screw at its
lett end, ecither bored through or made in the

shape of a nut, so as to carry in from the back
a -25 inch wire or slender rod of ivory, without
disturbing anything; that it should have a § inch
(‘8750) nose screwed with a Whitworth thread of
ten to the inch; that, instead of being a tra-
versing mandrel, it should be a double collar
mandrel of the best construction, and carry a
spiral arm behind the lathe head. Six change
wheels would then cut all the aliquot pitches which
Dr. Edmunds recommends, and many more, inclu-
ding the 36 thread universal microscope screw. This
arrangement would be more enduring, more effective,
and much cheaper than the troublesome traversing
mandrel, with its screw guides and spiral apparatus
to the right of the lathe head, asis still made by
Holtzapffel and Co. -

At the conversazione of the Amateur Mechanical
Society, held at the Suffolk Street Galleries, on
December 6th, we noticed that Holtzapffel & Co.'s
exhibit still had the mandrel nose screwed 9.45
threads to the inch, and the poppet cyclinder
screwed 1309 to the inch. Mr. Evans, however,
exhibited prominent notices to the effect that he
had adopted a mandrel nose and back poppet screw
of ten threads to the inch, and that henceforth
all his pitches would be aliquot parts of the inch,
capable of being originated accurately and easily by
means of the spiral apparatus or screw lathe. We
may therefore congratulate Mr. Evans’s clients upon
the advance and simplification that 1s promised
them without further delay. At a generarmeeting
of the Amateur Mechanical Socicty, in May, 1881,
the whole question of ornamental lathe threads was
retferred to the Council of the Society for con-
sideration and report. The Council have already
unanimously adopted the principle of aliquot pitches,
and are about to come to a conclusion on the ques-
tion of angle and cross section of thread. We un-
derstand that they are pretty well agreed that the
thread of the mandrel nose should be suitable for a
cast-iron chuck, and this principle may possibly lead
to the adoption of the Whitworth thread,which has an
angle of 55°, and is rounded off one-sixth at top and
one-sixth at bottom. The multiplication of standards
is to be deprecated, and the Whitworth thread, when
finely executed, has much to recommend it besides
the fact of its universal currency amongst scientific
mechanical engineers. Dr. Edmunds, however,
points out that a thread of 50°, flattened or rounded
down at top and bottom, so as to make its altitude
exactly equal to the length of its base, would make
but a slight departure from one of the present orna-
mental screw threads, and that this thread—while
an admirable sharp thread for fine purposes—would
have the unique advantage that its depth would in
all cases be exactly equal to its pitch. Thus Dr.
Edmunds's thread, when cut ten to the inch, would
be one-tenth of an inch deep, and would leave its
shaft diminished by two-tenths of an inch in diameter
at bottom of thread. So his thread, if cut thirty to
the inch, would be one-thirtieth of an inch deep,
and would take two-thirtieths off the diameter of
the shaft on which it was cut. This would be a
great simpliﬁcation. The mere form of the thread,
however, 1s of much less importance than the prin-
ciple of aliquot pitches, which can always be originated
exactly by means of change wheels without the least
difficulty. There is no imaginable purpose for which
Holtzapffel's incommensurable pitches could be pre-
ferable to thc aliquot pitches. Aliquot pitches are
easily originated, accurately producible, and lend
themselves admirably to calculation. Holtzapffel's
incommensurable pitches can only be copied me-
chanically from the old hobs cut by the present Mr.
Holtzapffel's grandfather. There is great variation
in the screw tools actually sent out under this name
by the ornamental lathe makers, and, in case of



18

AMATEUR MECHANICS.

Jan., 1883,

accidental breakdown of the apparatus, the greatest
inconvenience is cxperienced unless the owner have
in store a complete set of the Holtzapftel screw tools.
It must be obvious that scientific amateurs will no
longer invest hundreds of pounds in lathe apparatus
constructed with obsolete screws, and we trust that
makers of ornamental lathes will, on reflection,
cordially co-operate with the Council of the

Amateur Mechanical Society, so as to settle this
question upon a satisfactory basis.

As there are thousands of ornamental lathes in
circulation amongst gentlemen amateurs, we take
occasion to reproduce in a permanent form for
reference Dr. Edmunds’ tables of the Holtzapffel
screw data, which we take from the English Mechanic
(No. 892, page 173) :—

TABLE OF SCREW THREADS.
. Aliquot Pitches,
Holtzapflel Screw Threads, as now ased for ‘Whitworth SBcrew Threads ﬂsn"gf(‘i’. (sl?;‘l’t:d m:lage-ted for
Ornamental Lathe Work. (English Standards). States Standards). Omnmgvpg:l Lathe
= : E-ry Taps and Dies A E El 5 S
cAERR " N AE N N
©3(5%| 2% | oz = 2.1 Bq |8yl B2 | & | Bg 2T
HEH £3 Ceenaer | ES | 2% 58 32 | = 02 £18| g
— So 'L
8|22 23| 3§ | Cemeen |553) Meed | g3 5523 26 5 | 32 |30%| 3
cz|Eal £ 2 Thread. §8E < | 35| g< 28 | 2 E g
g71a%| £5| 23 i3 EClET| 8| B g
3 & <} a g g a _
1 658 A lin. = 1-0000 lin. = 10000 | 8 |[.8399 8| 837 (0156 | 1lin.| 8 o2
2 825| B Zin. = 8750 Hin. = 9376 | 9 |-7952|| 9 $§in.| 9 28
2 8:25 | 7in.nose | gin. = 1:1250 bgin. = 8750 | 9 |-7327| 9| -78L |-0138 | }gin.| 9| |G
3| 1| 945 6in.nose |f3in. = -9375 Fiefe
8| 1| 945| bin.nose (}§in. = -8126 lgin. = 8125 | 10 |-6844| 10 $§in. [ 10|10 §3§
8| 1| 945|C gin. = -7500 Hin. = -7500 | 10 [-6219 10 | 620 |-0125 | {fin.|{10 -3
4| 21]1309| 4in. nose | 3in. = 7600 }iin. = 6875 | 11 |-5710( 11 $3in. |11 "g%
4| 2|1309| DD 8in. = 6250 {gin. = 6250 | 11 |-5085[ 11 | -507 |-0118 || §gin. 11| [355
4| 21309 D *5600 Gin. = 5625 | 12 (-4557|| 12 | -454 |-0104 || in.|12|12| 243
4| 2(1309| E }in, = 5000 fpin. = -5000 | 12* |-3932 | 13°| -400 |-0096 || fyin.|12| |S&§
6| 3|165 | F -4500 gsin. = 4375 | 14 |-3460| 14 | -344 |-0089 gin. 14| | 8§52
6| 41989 G 4100 | 2 3
6| 4 120::2 H 3600 | § |l&in. = 3750 | 16 |-2049| 16 | -294 |-0078 ’ fin. |16 |16 %38
7 2° a
8| 5(2571| 1 3300 | ¥ |\gin. = 3126 | 18 |-2413| 18 | -240 |-0074 || fin. 18| |BE3
8| 5|2571| J 2900 | 5 | §°8
8| 5|27 K }in. = 2500 dsin. = 2500 | 20 |-1859| 20 | -185 |-0062 || fin.|20|20 -g.ig
9 28-88| M *2100 vyin. |24|24| 4§
10| 63610 L +2400 2a§
10| 68610 N $in. = 2000 yin.[30| |$57
10| 63610 P *1800 3in. |36 (36| E g
11 3983 O *1900 fsin. (40| | §dx
11 3983| Q 1625 223
12 5511 R *1500 535.
12 5511 8 *1350 :
12 5511 T -1200 &in.|50| |23
12 5511 U oin. = *1000 l,x(,in. 60| |58
a

* In the half-inch screw Whitworth uses twelve threads, as with his 9-16. Sellers uses thirteen threads in the half-inch and twelve
n the 9-16. In all other pitches the English and American standards are alike.
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AN INEXPENSIVE LATHE.
( For Illustrations, sce Lithograph Supplement.)

inexpensive lathe is the one great
desire of every amateur mechanic
whose spare cash is limited. Some
time ago a small bench lathe was
illustrated in The Scientific American
Supplement, and this is shown at figs.
AN WS 1 and 2. The description given ex-
plains the: construction. A lathe that will do
admirably, says the writer, for amateurs, and which
may be easily made, is shown in ierspective com-
plete at fig. 1, and the headstocks are shown in
section enlarged, at fig. 2. We have added figs. 3
and 4, which show more clearly the construction of
the mandrel headstock and of the small standards
that form a leg and headstock in one piece. Fig. 3
shows the form of the standard, one pattern only
being required from which the various castings can
be moulded. Two castings are wanted for the
mandrel head, one for the poppet which has its
lower part removed, and one for the right-hand
standard, which is low, as shown in fig. 2.

>

-

The lower part of the poppet is made in two
pieces, so that they may be clamped tightly together
on the bed by means of the bolt that passes through
both pieces, and is provided with a nut having a
lever handle. The rest support is also made in two
parts, clamped together on the head in a similar
way.

The patterns may be easily sawed from 1}in. pine.
The holes that reccive the round bars may be
chambered to receive Babbitt metal, used in making
the fit around the bars forming the bed, around
the head and tail spindles, and around the shank of
the tool rest. The smallest diameter of the holes
that reccive the round bars should be a little
less than that of the bars, so that the several
pieces that are placed on the bars may be fitted to
hold them in place while the Babbitt metal is
poured in.

The dimensions of the lathe are as follows :—
Length of roundbars forming bed, 24in. ; diameter of
bars, 1in.; distance from the upper side of upper
bar to the centre of mandrel, 3in. ; between bars,
gin.; between standards that support the mandrel,
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3}in.; size of standard above shears, }in. x 1}in.;
diameter of spindles, }in.; diameter of pulleys, sin.,
3}in., and 2in. ; width of base of standards, sin. ;
height of standards, 7in.

The mandrel should be enlarged at the nose end,
and tapered at both ends, as indicated in the
engraving. It will be easy to see the details of con-
struction by carefully examining the drawings.

The pulleys, which are of hard wood, are made ot
three pieces glued together, bored, and driven on
the mandrel, secured by a pin passing through both
it and the mandrel, and turned true. The bars
forming the bed may be either cold rolled iron or
round machinery steel ; they will require no labour,
except perhaps squaring up at the ends. The cast-
ings having been fitted to the bars, and provided
with set screws for clamping them, the two
standards that support the mandrel and the support
for the opposite ends of the bars are put in position.
When the bars are placed truly aral?el, a little clay
is placed around each bar ancF over the annular
cavity that surrounds it, and is formed into a spout
or lip at the upper side to facilitate the pouring of
Babbitt metal. The metal must be quite hot when

oured, so that it will run sharp and fill the cavity.

o guard against a possible difficulty in removing
the castings from the bars, it might be well to cover
the side of the bar next the screw with a thin piece
of paper. The pieces of the tail stock and T rest
support are fitted to the bars by means of Babbitt
metal, the metal being poured first in one half and
then in the other. The bolt which clamps the two
Farts of the rest support together are provided with
ever handles. After fitting the parts to the two
bars by means of Babbitt metal, the tail spindle,
which 1s threaded for half its length, is placed in the
tail stock parallel with the bars and Babbitted. A
binding screw is provided for clamping the tail
spindle, and the spindle is drilled at one end to
receive the centre, and has at the other end a crank
for operating it.

A steel button is placed in the hole in the standard
that supports the smaller end of the mandrel, and
the spindle is supported in its working position and
Babbitted. The thread on the spindle should be
rather coarse, so that wooden or type metal face
plates and chucks may be used.

The table shown in fig. 1 is simple and inexpen-
sive. It consists of two pairs of cross legs halved
together and secured to a plank top. A small rod
passes through the rear legs near the lower ends,
and also through a piece of gas pipe placed between
the legs. A diagonal brace is secured to the top
near one end, and is fastened to the lower end of
the rear leg at the other end of the table.

A block is secured to each pair of legs for sup-

rting a pair of ordinary grindstone roﬁers, which
orm a bearing for the :‘l};-wheel shaft. This shaft
has formed in it two cranks, and it carries an
ordinary fly wheel, to the side of which is secured,
by means of hook bolts, a grooved wooden rim for
receiving the driving belt. The cranks are con-
nected by means of hooks of ordinary round iron,
with a treadle that is pivoted on the gas pipe at the
rear of the table. The shaft will work sufficiently
well, even if it is not turned. The cranks must
have half-round grooves filed in them to receive the
treadle hooks. The size of the different diameters
of the drive wheel mmay be found by turning the
larger one first and the smaller ones afterwards,
using the belt to determine when the proper size is
reached. The wooden rim may be turned true in
position by means of a turning tool.

The lathe above described, although very easily
made and inexpensive, will be found to serve an
excellent purpose for hand work, and if the holes,

instead of being Babbitted, are bored, and if the
bars forming the shears are turned, the lathe may
be converted into a kind of engine lathe by placing
a feeding screw between the bars, and putting a
small tool post in the rest support.

To the above lathe we have added the illustra-
tions shown at figs. 3 and 4, some particulars of
which will be necessary. The first shows the shape
of the standard; and further particulars are not re-
quired. In fig. 4 the bars used for the bed are
shown as gas barrel. The standard at the right
hand end of the mandrel is secured in position b
pins put transversely through it and the barrel.
Tubes are then slipped over the barrel to keep the
back standard at a proper distance from the front,
and nuts are screwed on to the thread at the
extreme left, so as to firmly clamp the two
standards. The tail-pin supporting the back end
of the mandrel is also shown, made more in con-
formity with our English form of lathe heads.
Particulars of the method of manufacturing this
lathe will form the subject of another article.

—_——————

HOW TO COMMENCE ENGINEERING.
By Epwarp HINEs.

AT URAL mechanical talent, or
enius for tinkering, as some of their
zss gifted friends facetiously allude
o this proclivity, seems an instinctive
ift from the wondrous Divine Me-
hanician to a large body of mankind
n general. This inventive and con-
strucuve racuiy or power of adapting means to ends
is not confined to any class, or simply to the reputed
lords of creation. Many of the gentler sex also
practise some of the most agreeable, fascinating, and
enjoyable of indoor recreations included under the
head of mechanical manipulation—1I include turning
in gold, silver, and metals generally, ivory and hard
and soft woods—mechanical engineering, or machine
construction and the construction of scientific ap-
paratus ; carving, engraving, modelling, and fret-
cutting ; cabinet and Buhl work, and other kindred
occupations.

An old friend of mine, living something under 500
miles away, has a desire to obtain a practical insight
into the mysteries of the art of a mechanical engineer
without going back to his early days and signing his
name to a wonderful hieroglyphic on parchment be-
fore a profound-looking gentleman in wig and spec-
tacles, has asked me to furnish him with a little in-
formation from month to month, commencing at
a b c, so that he can, without intrenching on other
than his leisure time, cultivate a really practical
acquaintance with mechanics. I have consented to
afford him the much-desired information, and write
a series of articles on ** How to commence engineer-
ing."”

It is with the desire to afford to those who have
not enjoyed the immense advantages of a combined
theoretical and practical education in mechanical
designing and construction an opportunity of availing
themselves of the lifelong study and experience of a
practical workman that these pandects are under-
taken. Knowing also something of the unscrupulous
decoys which have often induced in untutored minds
the innocent belief that inexperienced amateurs can
readily and efficiently construct a perfect-working
model engine, or complete some far more intricate
and wonderful piece of mechanism entirely without
a turning lathe or other machine tool, and of other
similar inducements to purchase unhandy, most im-
perfect, and useless articles, termed amateurs’ tools,
offered at most tempting prices, and which consist
in the main of vile imitations of the carefully designed
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and accurately constructed tools of substantial and
well- known manufacturers, I shall endeavour to point
out the most convenient, economical, and suitable
tools and appliances with which to furnish an ama-
teur workshop.

It is quite true that great and noble intelligences
have plodded step by step through apparently insur-
mountable difficulties, overcoming obstacles which
would have baffled—it may be defeated, but certainly
disheartened—ordinary minds, having but the most
primitive kinds of tools and apparatus with which to
obtain results that have fairly startled the world.
But in these days of manipulative skill, when tools
and instruments of the greatest precision and most
perfect mathematical accuracy are employed by
adepts and experts in every department o? scientific
investigation and mechanical experiment, it is highly
necessary that those who would either win renown
or enjoy real pleasure in pursuing the mechanical
arts as a profession or a recreation, should obtain
the most modern, as well as the most perfect, ap-
pliances for their purpose which skill and ingenuity
can suggest or devise.

The use in the present day by manufacturers of
antiquated mechanism, with which to compete in
producing either quality or quantity, will in the end
surely lead to bankruptcy and ruin, and it may not
be out of place to quote an instance in support of
this statement. Some years since the writer was
instructed by a manufacturer of note to proceed to
another industrial town and purchase an entire plant
of machinery for a certain purpose, provided it did
not sell by auction above certain prices, which were
intimated, and accordingly I thought it prudent to
go thither one day previous to the sale, that I might
thoroughly inspect the machinery 1 was commis-
sioned to {uy; for, having authority to spend a thou-
sand pounds, I was anxious to use discretion in the
matter. To my utter dismay, as I examined machine
after machine, I found that, although excellently
constructed, and capable of doing their work in a
superior manner, the power required to drive them
was at least double that used in driving a similar
plant producing at least twice as much per diem—
consequently I was led to believe this must have
something to do with the failure of the firm in ques-
tion, the outlay for coals and attendance being cer-
tainly double what it shoull be for an equal output
of goods; and, in consequence of this knowledge, I
returned without purchasing, although the ma-
chinery fetched far below my commission, and, al-
though at first I was severely taken to task for
allowing the plant to be sold away from me at prices
below my limit, I had afterwards the best thanks of
the would-be purchaser for my conduct.

Cement for Stopping Flaws in Wood.—Put
any quantity of fine sawdust of the same wood your
work is made with into an earthen pan, and pour
boiling water on it, stir it well, and let it remain for
a week or ten days, occasionally stirring it; then
boil it for some time, and it will be of the consistence
of pulp or paste; put it into a coarse cloth, and
squeeze all the moisture from it. Keep for use, and,
when wanted, mix a sufficient quantity of thin glue
to make it into a paste ; rub it well into the cracks,
or fill up the holes in your work with it. When
quite hard and dry, clean your work off, and, if
carefully done, you will scarcely discern the im-
perfection.

Soft Files.—Small single-cut files or * floats” of
various shapes not hardened, may be met with at
some of the dealers in watchmakers’ tools, which are
useful in finishing small articles in hard wood, ivory,
and also gold and silver; they are used sometimes
by jewellers for finishing, on account of their leaving
a smooth surface behind them instead of a rough
one, as a cross-cut file does.

WOODWORKING ATTACHMENT FOR
LATHE.

(For Illustrations, see Lithograph Supplement.)

T is not the intention of the writer to
enter largely into the subject of
wood-working, but simply to suggest
a few handy attachments to the foot
lathe which will greatly facilitate the
operations of the amateur wood
worker, and will be found very use-

1w vy auuuse any one working in wood. Itisnot an
casy matter to cut even thin battens into strips of uni-
form width by means of a handsaw, but by using the
circular saw attachment, shown in fig. 1, the opera-
tion becomes rapid and easy, and the stuff may be
sawed or slit at any desired angle or bevel. The
attachment consists of a saw spindle of the usual
form, and a wooden table supported by a right
angled piece of round iron, fitted to the toolpost and
clamped by a wooden cleat, which is secured to the
under side of the table, split from the aperture to
one end, and provided with a thumbscrew for draw-
ing the parts together. By means of this arrange-
ment the table may be inclined to a limited angle in
either direction, the slot through which the saw
projects being enlarged below to admit of this
adjustment.

The back of the table is steadied by a screw which
rests upon the back end of the tool rest sup})ort.
and enters a block attached to the under side of the
table. The gauge at the top of the table is used in
slitting and for other purposes which will be pre-
sently mentioned, and 1t is adjusted by aid of lines
made across the table parallel with the saw.

For the purpose of cross-cutting or cutting on a
bevel a thin sliding table is fitted to slide upon the
main table, and is- provided with a gauge which is
capable of being adjusted at any desired angle.
For cutting slots for panels, etc., thick saws may be
used, or the saw may be made to wobble by placing
it between two beveled washers, as shown in fig. {
Saws mounted in this manner are known technically
as drunken.

The saw table has an inserted portion, held in

lace by two screws which may be removed when it
1s desired to use the saw spindle for carrying a
sticker head for planing smalf strips of moulding or
fluting. The head for holding the moulding kuives
is best made of good tough brass. The knives can
be made of good saw steel about one-eighth inch
thick. They may be filed into shage, and afterwards
tempered. They are slotted and held to theirplaces
on the head by means of quarter-inch machine
screws. It is not absolutely necessary to use two
knives, but when only one 1s employed a counter-
balance should be fastened to the head in place of
the other. All kindsof moulding, beading, tonguing,
and grooving may be done with this attachment, the
gauge being used to guide the edge of the wood. If
the boards are too thin to support themselves
against the action of the knives they must be backed
up by a thick strip of wood Flaned true. The speed
for this cutter head should be very great, it is
scarcely possible to drive it too fast by weans of a
foot lathe.

Fig. 6 shows an attachment to be used in connec-
tion with the cutter head and saw table for cutting
straight, spiral, or irregular flutes on turned work.
It consists of a bar carrying a central fixed arm,
and at either end an adjustable arm, the purpose of
the latter being to adapt the device to work of
different lengths. The arm projecting from the
centre of the bar supports an arbor, having at one
end a socket for receiving the twisted iron bar, and
at the other end a centre and a short finger or pin.
A metal disc having three spurs, a central aperture,
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and a series of holes equally distant from the centre
and from each other, is attached by its spurs to the
end of the cylinder to be fluted, and the centre of
the arbor in the arm enters the central hole in the
disc while its fingers enter one of the other holes.
The opposite end of the cylinder is supported by
a centre screw. A fork attached to the back of the
table embraces the twisted iron, so that as the
wooden cylinder is moved diagonally over the cutter
it is slowly rotated, making a spiral cut. After the
first cut is made the finger of the arbor is removed
from the disk and placed in an adjoining hole, when
the second cut is made, and so on.

Figs. 2 and 5 show a convenient and easily made
attachment for moulding the edges of irregular
work, such as brackets, %rames. parts of patterns,
etc. It consists of a frame, supporting a small
mandrel turning at the top in a conical bearing in
the frame, and at the bottom upon a conical screw,
as shown at fig. 5. A very small grooved pulley is
fastened to the mandrel and provided with a rubber
ring which bears against the face plate of the lathe,
as shown in the upper engraving. The frame is let
into a wooden table supported by an iron rod which
is received by the tool rest holder of the lathe. The
cutter is made by turning a piece of steel the re-
verse pattern of the required moulding, and slotting
it transversely to form cutting edges. The shank of
the cutter is fitted to a hole in the mandrel and
secured in place by a small set screw, shown in fig.
5. The edge ot the work may bear against the
shank of the cutter, which then forms a guide for
the depth of cut. Should the face plate ot the lathe
be too small to give the required speed, a wooden
disc may be attached to it by means of screws, and
turned true.

Figs. 3 and 4 represent a cheaply and easily made
scroll saw attachment for the foot lathe. It 1s made
entirely of wood, and is practically noiseless. The
board supports two uprights, between which is
pivoted the arm, whose under side is parallel with
the edge of the board. A block is placed between
the uprights, to limit the downward movement of the
arm, and the 2rm is clamped by a bolt which passes
through it and through the two uprights, and is pro-
vided with a wing nut.

A wooden table, secured to the upper edge of the
board, is perforated to allow the saw to pass through,
and is provided with an inserted hardwood strip
which supports the back of the saw, and which may
be moved forward from time to time and cut off as
it becomes worn. The upper guide of the saw con-
sists of a round piece of hard wood inserted in a
hole bored in the end of the jarm. The upper end
of the saw is secured in a small steel clamp pivoted
in a slot in the end of a wooden spring secured to
the top of the arm, and the lower end of the saw is
secured in a similar clamp pivoted to the end of the
wooden spring. At fig. 7 is an enlarged view show-
ing the construction of clamp.

The relation of the spring, &, to the board, 4, and
to the other part is shown in fig. 9. It is attached
to the side o? the board, and is pressed upward by
an adjusting screw near its fixed end.

The saw is driven by a wooden eccentric placed
on the saw shown in figs. 1 and 6, and the spring
spindle always pressed upward against the eccentric
by its own elasticity, and it is also drawn in an up-
ward direction by the upper spring. This arrange-
ment insures a continuous contact between the
spring and the eccentric, and consequently avoids
noise. The friction surfaces of the eccentric and
spring may be lubricated with tallow and plumbago.
The eccentric may, with advantage, be made of
metal.

The tension of the upper spring may be varied by
putting under it blocks of different heights, or the

screw which holds the back end may be used for
this purpose. The saw attachment is fixed to the
lathe by means of an iron bent twice at right angles,
attached to the board, ¢, and fitted to the rest
support. The rear end of the sawing apparatus may
be supported by a brace running to the lower part
of the lathe or to the floor.

The group of objects around fig. 7 comprise two
saws mounted slantways on the spindle, an end and

erspective view of the cutter head and a moulded

rame, as made by the apparatus shown in fig. 2.

The simple attachments above described will
enable the possessor to make many small articles of
turniture which he would not undertake without
them, and for making models of small patterns they
are almost invaluable.

L)
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FINISHING SMALL SCREWS.

1E excellence of the finish usually

seen on the steel-work of high-class

watchwork, and especially the polish

of the screws is frequently admired.

From a trade journal we gather the

following particulars of the process

of finishing the screws used in watch-

work. 1n ne first place it mnust be understood that

watchmakers almost invariably use a special tool,

called a screw-head tool, for manipulating the screws

whilst shaping and polishing the heads. Compara-

tively rarely is the lathe employed, for, as a atter

of fact, this machine is but little used by watch

jobbers. The screw-head tools usually have three

shding holders for different sized screws, and also

holders for other purposes. Watchmakers who use

lathes generally have chucks to replace the various

sliding holders used in the screw-head tool. Either

a screw-head tool or a lathe is indispensable for
finishing screw heads.

The first operation is to file down the head of the
screw to the required thickness. For this operation
the screw may be chucked on the lathes, or on the
screw-head tool. The work is revolved continuously
in the usual way if on the lathe, or with an alterna-
ting motion by hand if on the screw-head tool. Then
remove the file marks by using an oil-stone slip;
always be careful in filing and stoning to carry your
hand perfectly at right angles to the axis of the
work, for the purpose of making a flat head. It is
much easier to make a round, or oval, or pointed
head, than a flat one; it requires considerable prac-
tice to make a flat head. When your file marks
have been removed, the next thing is to harden the
screw, because soft steel will not receive a satis-
factory polish, and in order to resist the action of
screw-drivers, it is necessary that the head should
possess a certain degree of hardness. A great many
make a mistake in getting their screws too hard, not
only rendering them brittle, but making the process
of removing the tap difficult in case of breakage.
Water can be used for hardening, but olive oil is
preferable. Keep it in a small porcelain cup, en-
closed in a round wooden box which shuts tight, so
as to exclude all dust when not in use. Charcoal
tor holding the screw while heating is objectionable
on account of its liability to soil everything with
which it comes in contact. A piece of pumice stone
is to be preferred. A favourite way is to take a piece
of very fine binding wire and give a turn or two
around the screw, being careful to get the end turned
back so as to leave the screw on the extreme end of
the wire. Then hold it in an alcohol flame, carefully
watching till it is heated to a cherry red colour, then
instantly plunge the screw in the oil. If you allow
a higher degree of heat, you burn your steel. Many
allow their steel to acquire even a white heat, which
s a great mistake. The cherry red is produced
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very quickly in a small screw, even when holding in
that part of the flame where there is the least heat;
but the instant it is obtained plunge with all speed
into your oil cup. By this process the steel screw
will be rendered quite hard.

If it is desired to leave the screw simply polished,
without colouring, remove superfluous oiK eaving a
small globule covering the screw ; then pass it again
backward and forward through the flame of the lamp
until the oil becomes sufficiently heated to ignite.
As soon as the oil ignites remove it from the lamp
and let it burn out. Allow it to cool, and the screw
is of the proper temper. Now replace it in the
holder or chuck, apply the oil-stone, and if you find
on revolving the screw that it is not the same flat as
when removed, loosen the grip of the holder, and
with a screw-driver turn the screw round a little.
Adjust it in this way until it is as nearly in the
original as you can get it. Then with your oil-stone,
which should be a very fine grained Arkansas stone,
remove every trace of fire and file scratch, and with
a piece of pith and pegwood clean the head carefully.
Next take a flat steel block known as a polishing
block, covered tight with a lid to carefully exclude
dust and dirt.  On this put a piece of crocus about
the size of a small pea, and with a clean flat
burnisher crush it to an impalpable powder, being
careful to leave no lumps or large grains. Then
take a strip of bell metal from § inch to } inch
wide; file one face of it perfectly flat with a smooth
cut file; wipe it off clean, and smear the surface of
the polishing block with sufficient watch oil to mix
the crocus into a paste. Rub the burnisher on the
polishing block until thoroughly coated, then apply
your bell metal polisher to the screw head in the
same manner as you did the oil-stone, and continue
the rubbing until you have a fine looking-glass
polish. When you desire to leave the screw without
colouring, rub until the crocus becomes dry and
bright; but when it is desired to colour the screw,
instead of tempering by burning off the oil as just
described, put it as soon as hardened into the screw
holder and polish as described, always being careful
to leave the crocus quite moist when you finish.
Then with peg and pith carefully remove all oil, and
wipe off the polished head with a chamois. Use
tweezers in handling; never allow a finger to mark
the polished screw. Place the screw on a thin strip
of brass or copper plate, having made a hole for the
thread, so it will lie down flat. An old watch dial,
with the enamel removed, is just the thing. Holding
the strip with a pair of pliers, pass it carefully over
the flame of an alcohol lamp, and carefully watch the
change of colour, bringing 1t to match the colour of
the other screws in the watch. The best colour,
where there is no matching to be done, is a deep
blue. All of this requires some practice, but there
is no reason, if these directions are followed, why
any one should not produce as good a screw as can
be found in the finest movements, although those are
generally finished on a lap. A little diamantine
mixed as directed for the crocus, and applied with a
piece of pegwood, gives a brilliant finish, and expe-
dites the process.

—_——————

MACHINE DESIGNING.

There is nothing sooner attracts the eye of the
mechanic, when visiting different manufacturing
establishments, than the varieties in form of
machines or tools for producing the same results or
doing the same work made by different manufac-
turers. The variety is not confined to unimportant
parts of the machine, the exact form and weight of
which are demanded and designated by the duty
required, but extends to those portions directly en-
gaged in the work. The cross section of the bed of

a lathe of a certain size, and for a certain purpose,
could be calculated and laid out on absolutely
mathematical data so as not to vary in dimensions
one-sixteenth of an inch, the web and slides being
of exactly the same proportions, and thousands of
these lathes could be made at twenty different shops,
and each bear its own family likeness. In this case
the size and proportion of the lathe would be almost
identical, even though draughted by a dozen different
draughtsmen, as the design would be based on im-
mutable laws. Yet lathe manufacturers insist in
showing each a different proportioned as well as
different patterned lathe, although cast iron is cast
iron, though run in any county of the country.

the tensile and crushing resistance of cast iron, or
the tensile and torsional resistance of wrought iron
are constants, calculations may be made for their
use in tools and machines which will be correct, and
any considerable departure from them will be erro-
neous—an error of waste of material, on one hand,
or of insufficient strength, on the other hand. If
these premises are correct, manufacturers of ma-
chinery and tools are foolishly sacrificing either
material or strength for the sake of sustaining a
useless agpearance of originality, which could be as
readily effected by affixing a name to the pattern of
one ot the castings.

There are minor differences in tools and machines
by different makers that are entirely legitimate and
proper, and they suit different buyers. Take the
ordinary geared engine lathe as an instance. Some
makers build the head-stocks low, so that the lathe
will not swing so large a diameter as the width be-
tween the beds would seem to suggest. But this
gives wonderful stiffness to the spindles and firmness
to the tool post, that is never moved beyond the
width of the bed, even for the largest object the lathe
can swing. Another lathe, of the same width of
bed, has an elevation of one and a half inch for the
spindles greater than the first, and permits swing of
more than two inches larger. This fact would re-
commend the lathe to some. Then the method of
throwing in and out the back gears, changing the
feed, securing the dead spindle, changing gears for
cutting screws, differ in different makes of lathes.
These variations and distinctions are seen in all
sorts of tools as made by different manufacturers.
They are valuable and important only as they serve
a purpose to the user, and add to the orders of the
producer. But it is quite evident that much of this
diversity is the result of personal whim only.

This is especially seen in the fanciful and some-
times absurd devices for those parts of a machine
that may be considered adjuncts rather than active
parts. Here all rules of proportion and all dictates
of taste are frequently violated. A machine bed, in
one solid rectangular piece, weighing from 250 to
400 pounds, is mounted on four curved Louis
guatorze legs that seem about to break, as they

ave already bent, beneath the superincumbent
weight. The legs are not braced nor strengthened in
any way, but stand, in all their slender sprawliness,
suf)porting a mass that ought to rest on apparent
solidity, if only to relieve the strain of the anxious
mechanical eye. There is as much offence in error
on the other side. It is puerile to mount a tasty,
elegant, and light mechanism, which a man could
carry away under his arm, on a square pedestal or
circular column large enough to serve as the base of
a life-size equestrian statue. It does not detract
from the disgust to know that the pedestal isa sham,
and, being furnished with a door and shelves, is
used as a tool closet.

Architects are generally agreed as to the proper
employment and proper forms for their materials—
stone, brick, iron, wood—and, although there have
been some feeble attempts at imitation, yet generally
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architects do not attempt to mount stone on wood,
nor use lattice for brick work. It would seem thata
similar agreement among mechanical designers
would conduce to a better style, and, possibly, a
better sort of machinery and tools. It is time that
cast and wrought iron should have their own classes
of forms and rules of styles as well as other
materials.

Ol
L

FORMATION OF PINION CUTTERS.
(From * The Horological Review.”)

el ARIOUS methods have been proposed
and employed to form the curves on
small wheels and pinions with ma-
thematical accuracy; but the whole
question resolves itself into the sub-
ject of making the finishing cutters
WAt l  so that the desired curve will be pro-
duced. For although we have met with workmen
who had the natural gifts and the necessary practice
to be able to file pinion leaves and the teeth of
wheels with great accuracy, the operation is so
difficult, and especially so slow, that it becomes
desirable, and in this age of cheapness it becomes
imperative, that a quick and certain method of form-
ing these curves with accuracy should be practised.
Although filing the teeth with files is a primitive
means of gaining the desired end, the work done in
some instances in this manner will stand favourable
comparison with many engine-rounded teeth of
greater pretensions to accuracy. Even in some
of those that pass for our best time-keepers, the
curves of the wheels and leaves of the pinions will
be found, on being put to the test, to vary more or
less from the mathematical curves that ought to be
followed. Hence the necessity ot having the cutters
made so as to produce the desired curve with
certainty.

That talented horologist, the late Richard F.
Bond, of Boston, was the originator of a very simple
and effective method of forming the curves on cut-
ters with certainty. A piece of steel, suitable to make
a cutter, is selected and prepared, and turned in the
lathe to the proKer diameter, and to nearly the
proper shape. turning tool having its point of
the same shape, and of the same curve, that is
desired to be given to the leaves of the pinion, is
now fastened in the slide-rest exactly square, or at
right-angles to the centres of the {athe. and the
screws of the slide.rest are moved till the cutter is
brought to a proper position to turn the groove
or curve on one edge otP‘t)he circular cutter that is
under construction. The work is then taken out of
the lathe to allow the tool in the slide-rest to be
moved along to a proper position to turn the other
side of the new cutter, and the work replaced in the
lathe, and the groove or curve is formed on the
other side the same as on the first, and the new
cutter brought to the proper thickness. At first Mr.
Bond fastened a stop on the slide-rest, so that in
the working of it the turning tool would only be
allowed to move a certain distance towards the
centre ; but this plan he afterwards abandoned,
because it was found that if the tool was moved out
or in from the centre at all, even with the aid of
the stop, it never could be got so exactly to the
position that would make both sides of the new
cutter perfectly equal ; and afterwards he only used
the parallel motion in working the slide-rest, and
never disturbed the other, atter it had been first set,
during the entire operation of forming the curves on
the cutter.

On reflection, the reader will perceive that if the
turning tool that is fastened in the slide.rest be
made with the same curves that the leaves of the

desired pinion are required to have, and that if the
tool be set square in the slide-rest, and the parallel
motion of the slide-rest be true with the centres of
the lathe, the curve formed in both sides of the new
cutter will be exactly the same on both sides, and
the reverse of those of the fixed cutter; and when
the new cutter has got teeth cut in it, it will produce
a leafin the pinion exactly the duplicate of the shape
of the fixed cutter that was in the slide-rest of the
lathe in the first instance. By this means the process
of forming the curves in cutters, and also of making
them of the proper thickness, is reduced to a simple
operation, which any one possessed of a good lathe
can practice. The mathematical part of the opera-
tion lies in forming the cutter fastened in the slide-
rest, and in this part some knowledge of drawing
cycloidal curves is necessary.

The proper curves being formed, and the cutter
brought to the desired thickness, the next question
to be considered is the formation of suitable cuttin
edges; for at this stage the cutter is simply a stee
disc with no teeth. And here we will make a few
remarks on the subject of cutting edges. We all
have observed that cutting edges vary according to
the material the cutting tool is designed to cut.

We do not grind a graver that is to cut steel in
the same manner that we grind one to be exclu-
sively on brass ; neither do we grind a chisel that
is to be used on wood in the same manner as we
grind one to be used on a harder material. It is
gencrally acknowledged by machinists that the cut-
ting angle of a lathe turning tool operates best, is
most effective, and has the greatest strength, when
ground to an angle of about 60°, and which in tools
of this kind may be called the angle of strength,
and can be used to advantage in all tools which are
used to cut iron or steel. The teeth of cutters
operate as a series of revolving chisels, and in order
that the cutters should work to advantage the
cutting edges must be formed according to the same
rules that govern cutting edges in general. A cutter
to cut a steel pinion, should have the teeth formed
at about an angle of 60°; and one to cut brass,
frym about 45° to 50°, according to the hardness of
the metal.

The teeth of cutters are easiest formed by cutting
them on a cutting engine with cutters kept for that
special purpose. The faces of the teeth of the
cutter ought to be in a line with its centre ; and in
order to give the necessary clearance, and produce
a proper cutting edge, the tops or points of the -
cutter teeth must be formed so that they will make
an angle of from 45° to 60° according to the kind
of metal the cutter is designed to cut. This is
easily and accurately accomplished by fastening the
cutter on an eccentric arbor, J)lacing n a lathe, and
working the spindie backward and forward by hand
till the necessary clearance be given by the action
of a cutting tool fastened in the slide-rest. We be-
lieve that Messrs. Brown and Sharp, of Providence,
R. I., own or control a patent for making cutters
after this system. We have practised the method
ourselves for many years, and we know it is a
favourite glan used by certain clockmakers both in
the United States and in Europe. Mr. Bond had
a novel method of giving clearance to single tooth
cutters.

Instead of turning the cutter on an eccentric arbor
he simply bored a new hole a little out of the centre,
which answers the same J)urpose when only a single
tooth cutter is required. Cutters with only one
tooth are very convenient to use for some purposes,
because of the simplicity of making and hardening
them; but they possess no other advantage, as is
generally supposed, over cutters having a number of
teeth. %Vhen used on steel a single point cutter
soon wears out, and they are principally used for
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small brass wheels, for which purpose they are
admirably adapted when a sufficient speed can be
given to the cutter spindle, because it is plain that
a cutter having only one tooth must move ten times
faster than one that has ten.

—_—————————

WOODS FOR WOOD CARVING.

PEAKING generally, oak is the
best wood for large surfaces, and
ebony or boxwood E)r small, minute
work; but walnut, lime, chestnut
(both horse and Spanish), mahogany
and plane, are all suited to the pur-

Bl pose, while sandal-wood, apple, pear,

holly, cypress, fig, and lemon tree, being hard and

fine-grained, may all be used with good effect, ac-
cording to the style and size of the carving, and
other circumstances. Foreign oak is much to be
preferred to home-grown wood, which is of a hard,
tough nature, and liable to knots, which are a great
impediment to the carver, and from which the
American and Norwegian forest-grown oak is com-
paratively free. These oaks may be known by the
close andy smooth grain, and somewhat grey tinge,
the English wood being closer grained and of a yel-
lower colour. Oak is especially useful for decorative
work in library or large hall, and, above all, for
ecclesiastical purposes. Spanish chestnut and ma-
hogany may be classed next after oak for carvings,
which, though large, require a great amount of finish.

Of mahogany there are two very distinct kinds.

That suited for carving must not be confounded with

the common soft wood known as cedar mahogany,

used for ordinary furniture. The kind we mean is
hard and dark, and known as Spanish. Many of the
works of the great Gibbons are carved in this wood,
which is also well suited for basso relievo, as is also
the Spanish chestnut, the two woods, when polished,

being much alike, though the mahogany is of a

somewhat richer colouring. The best walnut also

comes from abroad, and is much in use amongst

Continental carvers, especially the Austrian, but we

cannot recommend it very highly, for though it is

pleasant and easi); to work, it has a dull and dingy

appearance; so that in every instance in which I

have seen it used, the carving, to our taste, would

have looked better and been more effective had it
been done in any of the other woods mentioned,
though no doubt the labour would have been far
greater. Sycamore, lime, holly, and woods of a like
nature, being white or cream-coloured, are only
suited to that especial style of carving, the beauty
of which depends on great purity of colouring—such,
for instance, as the minute basso relievo after a
picture, models of figures in imitation of ivory,
groups of birds or delicate foliage, such as we some-
times sce exhibited in proof of the artist’s skill; but
all these woods, unless protected by glass, soon lose
their extreme whiteness, and with it their chief
beauty. Therefore, these woods are little used, ex-
cepting for the trifling purposes we have just men-
tioned. The wood of the apple and pear trce are,
from the hard texture and fine grain, exceedingly
pleasant to work, but their value as productive trees
renders them rare, and the occasional deep-coloured
veinings sometimes interferes with the design. Box-
wood is equally hard and fine-grained, and is far
suferior in uniformity of colour, which is a rich
yellow. Fig-tree wood is also much prized for small
carvings, being of a very beautiful warm red colour;
but even in Italy it is rare, owing to the valuc of the
living tree, and extremely difficult to procure in

England, being so completely a fancy wood. The

great bar to the free use of aﬁ these hard woods is

the difficulty of procuring them in pieces of any
sizes, for as their texture indicates, they are mostly
bushes of slow growth, rarely attaining to more

than 10in. to 1zin. in diameter, added to which, as
regards boxwood especially, it is largely used for
other purposes besides carving, which necessarily
increases the demand, and makes it more expensive.
Ebony or black wood is above all woods the most
suitable for small carvings of every description,
whether for use or ornament, the deep black colour
and the hardness and fine texture of grain giving it,
when polished, the appearance of black marble.
This wood is also somewhat difficult to procure in
large blocks—not, however, on accouut of the
rowth of the tree, which is very large, but, either
rom the carelessness of those who are employed in
felling it, or the extreme heat to which it is exposed
(for it comes from the topics), it rarely arrives here
in logs of any size that are not more or less riven
and spoilt by cracks and flaws—* shakes,” as they
are termed in timber merchants' parlance. There
are two kinds ‘of ebony—the green and black; of
these the former is for some reason the more highly
grized, and consequently is the more expensive;
ut for carving purposes there is little or nothing to
choose between them; they are both equally
pleasant to use, but the blackest, being the harder
of the two, is capable of taking a higher polish, its
only drawback being an occasional white or red
streak, but these are rare, and can be obliterated by
applying a little ink to the spot after the carving is
done. Black, or iron wood, as it is sometimes
called, is a species of ebony, but has little to recom-
mend it but its extreme hardness and weight;
indeed, on the former account it should rather be
shunned by the carver, as it will turn the edge of
the tools. Sandal-wood, from the texture, beautiful
colour (a rich yellow brown), and the delicious
scent, which is familiar to everybody, is especially
suited to small carvings. The superabundance of
oil, which emits so delightful a fragrance, causes it
also to take a beautiful polish merely by rubbing
it slightly with the hand‘., . The best sandal-wood
is brought from Italy and Ceylon. It also, like
ebony, is difficult to procure in sound pieces. It
is sold, as are the most valuable woods, by weight,
the price varying from 6d. to 1s. per lb., according
to the size and soundness of the logs. Small pieces
are cheaper than large ones in proportion, unless
they are prepared and squared to any cven size,
and then thcy are far more expensive, as in the
course of pre‘s)ara.tion two or three logs may perhaps
be cut up and spoiled before one can be found with-
out flaw, and of course this waste is taken into
account, and charged for by the wood merchant.
Ebony and boxwood are sole in the same manner,
and cost from 3d. to 6d. per lb., or even lcss,
according to the quality ; but sandal-wood, though
the actual price is more than double, yet, from
being considerably lighter in weight, and less liable
to flaws than ebony, does not cost much more in
the end. Each litt{e piece is valued for the smell,
even the chips and sawdust being treasurcd by some
people to burn on the hearth to scent the room.

Oiling Tools.—When a set of bench-planes is
French-polished, they certainly look very well on
the bench for a short time, but the French-polish
does not add to their durability or usefulness, and, I
think, gives them anything but a workmanlike
appearance. My plan is to knock the irons out,
weigh them, and then drop them into the linseed oil
barrel, and let them stay there a week; I then take
and weigh them again to ascertain how much oil
they have absorbed. The oil goes right to the heart
of the planes, and as it sets it makes them hard, and
they may be depended upon for keeping their shape.
Rubbing them over every dinner-hour for a week or
two will give them a beautiful surface, and they will
not show scratches or dints as they would if they
were French-polished.
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THE “MECHANICAL ENGINEER"
ON AMATEURS.

SN UR American contemporary, an excel-
4y lent fortnightly, which affects to be
K§ theonly journal owned and edited by
practical engineers, recently wrote:
A correspondent reminds us that to
his knowledge many amateur me-
. chanics read the * Mechanical
Engineer " regularly, and are more or less edified by
its contents, and he suggests that the class is so
large and numbers so many men eminent in letters
and in private life, that we should devote some
attention to their especial wants, and not mind the
first-class workmen who laugh at elementary instruc-
tion. There is much more in our correspondent’s
communication, but this is the gist of it.

We would be glad to devote some space to the
special wants of amateurs, for our sympathy and
appreciation of their efforts to excel i1s active, but
we fear that the support we receive from them, as
aclass, is not so great as that from men in regular
trades, so we would not be warranted in devoting a
department of our paper to amateur mechanics.

When he says in his letter that regular workmen
are jealous of and try to belittle the work of ama-
teurs, we think he makes a mistake. There cannot
be any jealousy, for there is nothing to be appre.
hended, and surely no one would belittle the effort
of an amateur who tried to do the best he could
with his facilities and his knowledge !

There is a wide difference, however, between the
amateur and the journeyman mechanic. The first
bas nothing at stake, and it matters little to him
whether he spoils his job or not. He can easily
get more material, and-begin anew, for his time is of
no value. When a mechanic spoils a job, however,
there is a great difference. He suffers a loss in
prestige and sometimes a loss in purse, for some
employers deduct the value of spoiled material.
This is a trifle to him compared to what he suffers
in personal feeling, when he falls below the standard.

Amateurs sometimes fail to excel, for the reason
that they are in too great a hurry to sec the results
of their design. They want to plan, build and occupy
at one sitting. They are too anxious to complete to
consider details and finish them thoroughly. They
miss perfection and hit mediocrity because they arc
not content to begin at the bottom and work up as
a mechanic does. They wish to leap at once into
first-class workmen. Moreover they labour under the
disadvantage of being without any stiinulus or incen-
tive to exertion, beyond a personal pride in their
handiwork, also they have no example set beforc
them. A mechanic finishing a piecc of work sees
that his idea of finish is not so good as that of
another man alongside of him, and he gains some-
thing by the example. '

An amateur is not willing to produce effects in
workmanship legitimately, or in the only way that
they can be produced, but he strives to imitate them
with less labour. He uses shellac where thce me.
chanic makes a French polish, or he finishes a piece
of steel with files and emery paper, where a mechanic
uses a file and oil, and glazes the whole with old
emery cloth. The amateur burnishes over scratches
instead of removing the scratch, because that would
take time and delay the completion of his work. He
Jumps at the quick and easy method in preference
to the slow and laborious, and for these reasons the
Tesults obtained are inferior. Exceptions to thesc
remarks of course abound. There are amateurs
who are excellent workmen, and who delight to take

pains with their work, but the amateur in general is
asuperficial workman because he jumps the track,
% to speak, and wants to go across lots.

WATCHWORK FOR AMATEURS.
By “ WATCHMAN,” FROM * DESIGN AND WORK."

N writing these papers, it is not my
intention to dwell on those abstruse
questions concerning horology which,
though of great importance to those
in the trade, are for the most part
unintelligible, and — even if under-
stood — uninteresting to those to

whom this scrics is addressed. The chronology of
the art is, therefore, of little moment, suffice it to
say that the earliest timekeeping machine is the
Clepsydra of the Greeks and Rowans, which, in its
simplest  form, consisted of a graduated vessel,
having a hole in the bottom. Water placed in the
vessel, running through the hole, recorded, by the
height, the lapse of time.

The invention of clocks of mechanical construc-
tion dates back to an undefined period, about the
ninth or tenth century, though the earliest descrip-
tion of a mechanical clock which has been yet
traced is of one sent by the Sultan of Egypt in
1232. The early history of watches—then called
pocket clocks—is equally obscure. The invention
of the coiled spring as a motive power, in place of
a weight, was, undoubtedly, the first step towards
making the timekecpers portable, but we are not
able to fix this date, though it may with tolerable
exactness be said that watches were first made
towards the end of the fiftcenth century.

The writer had in his possession a very antique
watch, probably one of the first ever made, bearing
on it the name of a Papist who flourished in the
year 1477. This watch was oval in shape, and
popularly called a Nuremberg egg, that town being
tamous for watches, and where were produced a
large proportion of the early pocket clocks. This
specimen is in a very fine state of preservation, hav-
ing escaped any serious process of renovation. It
has no hair-spring, the escapement heing very simi-
lar to that of the ordinary kitchen * bottle-jack.’
The power of the spring was conveyed through a
fusee, a catgut serving in place of a chain. There
is but one hand, which travels round the dial in
twelve hours, and a little pin at each of the twelve
figures enables one to feel the time, the hand being
protected by a metal cover when the watch is
carried. The pinions are all evidently filed out by
hand, and the wheels still bear slight scratches,
showing that the teeth were all divided with com-
passes by hand.

The next great improvement in watches was made
in 1658 by Dr. Hooke, who invented the hair-spring,
and shortly afterwards watches hai minute hands
put to them. Previous to the use of a hair-spring
the timekeeping was too inaccurate to allow of this.
Successive inventions were the horizontal or cylin-
der escapement, now used exclusively by continental
makers; the lever escapement, which is the best
adapted for pocket wear; the chronometer escape-
ment being best-suited for ships' use, where the
instrument is protected from violent concussion by
being gimballed in its case. When worn in the
pocket the motion of the body is liable to cause the
chronometer escapement to stop, and it has not,
like others, the qualitics necessary to set itself going
again.

I will now proceed to notice the chief character-
istics of the watches most likely to come into the
hands of a beginner, a knowledge of which will
cnable him to distinguish various kinds at a glance.
Technically, watches are usually described as gold
or silver, English or foreign; open face, crystal
glass, hunter, half-hunter, or pair-cased; verge,
cylinder, lever, or duplex, &c. It is not difficult
to sce whether the cases of a watch are of gold or
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silver wlicn the hall mark is visible and can be
understood, but as the greater portion of the
watches in England are of foreign manufacture, and
consequently their cases bear no hall mark, somne
turther guidc is necessary. To an experienced cye
a bare inspection is sufficient, and the aplplication of
nitric acid or aqua fortis will incontestibly show the
basc metal. However, this subject can scarcely be
considered as part of watchwork, as we have only
to deal with the mechanism.

To decide the nationality of a watch is far from
easy. The superiority of English watches, which
was at one time proverbial, has been the causc of
most persistent and ingenious imitation on the part
of foreigners, though their productions could well
afford to rely on their own merits in comparison
with our own at corresponding prices, and it is only
to overcome popular prejudice that the imitation is
made. In foreign watches the cases usually open
at the back or dome, whilst in English the move-
ment itself is jointed to the belly of the case, and
its inspection is effected by opening the bezel, and
then the movement may be lifted out at right angles
to the case by pressing the bolt with the thumb nail.
These peculiarities are, however, by no means
certain criteria. Watches with cylinder escape-
ments are invariably foreign. Only a very few, and
those very old-fashioned, have ever been made in
this country. A brass cap covering the movement
is peculiar to the English construction, though a few
foreign watches are made with spring caps, which
fly up on pressing a spring catch, the English always
having a locking spring on the cap. The skelcton,
or cock movement, is essentially foreign. English
makers only make full-plate or three-quarter-plate—
that is to say, the top plate of the movement is in
the one case circular, having the balance cock
screwed to its surface, whilst in the other a portion
of the plate is cut away, and the balance cock fixed
to the pillar plate, this arrangement allowing the
movement to be made much thinner.

A verge watch is known by its having the escape
wheel axis at right angles to the axes of thec other
wheels, &c., the direction of motion being altered
by means of a crown wheel on the fourth pinion.
A crown wheel is one in which the tecth are per-
gendicular to the plane of motion of the wheel, and

y watchmakers it is usually termed a contrate
wheel. The verge proper is the axis of the balance,
a steel shaft having two pallets which alternately
engage the tccth of the escape wheel. That this
latter runs with 1ts face in a vertical plane to the
plates of the watch is probably the reason why
this escapement is so named. Verge watches are
always full-plate, but none are made now, so that
any which may come into our hands for repair
will probably need it badly, and an old verge is
perhaps the most difficult movement for a beginner
to tackle successfully, though their low value
makes them the most accessible for experimenting
upon.

ID’l'he cylinder or horizontal watch is rccognised
by having a cylinder as the axis of the balance.
The escape wheel is usually of steel, with tecth of
a triangular form. Cylinder watches are made
principally in Switzerland and France. They are
characterised by their flatness, and are the most
inexpensive to produce. Owing to the small com-
pass into which cylinder movements can be packed
they are invariably used for the smallest specimens
of horological skill. The small flat watches for
ladies’ wear arc all cylinders, and they will require
very delicate handling by the inexperienced to
guard against breakage. To a certain extent the
danger of breaking pivots is lessened by each axis
having a cock peculiar to itself, and entirely inde-
pendent of all the other axes; cylinder movements

of tsmall caliper are always made with cocks through-
out.

The lever escapement is used in all English
watches of modern make. The majority of Ameri-
can watches are levers, and Continental makers
manufacture them very largely. This escapement
is the best for all ordinary purposes for which a
watch is required, and it is only to suit peculiarities
that others sometimes take its place. The lever is
readily seen in watches—one end connected with
the axis of the balance, and the pallets embracing
the escape wheel. Thus the lever forms an inter-
mediary, between the balance axis and the esca
wheel, which is dispensed with in the verge and the
cylinder escapement. The axis on which the lever
oscillates finds no corresponding part in the other
escapements, and it will be at once apparent that
the lever and all its accessories, including its
bearings, are items which have to be provided
over and above the component parts of a cylinder
watch.

It will be unnecessary to further mention the
duplex, chronometer, and some other escapements
not in general use, as they are not likely to fall into
the hands of a beginner for adjustment. 1 intend
to minutely describe the operation of taking a com-
mon verge watch to pieces and putting them together
again properly, at the same time describing the
tools used, as I may have to name them in connec-
tion with the work in hand, giving instructions for
the manufacture of those which may be made by
the beginner, and then to go on through various
kinds of watches, and give instructions for effecting
repairs of an ordinary nature which will come within
the scope of a beginner.

—>

Softening Horn.—The bony core of the horn
is first removed ; the next process is to cut off witha
saw the tip of the horn—that is, the whole of its
solid part, which is used by the cutlers for knife
handles, and sundry other purposes. The remainder
of the horn is left entire, or is sawn across into
lengths, according to the use to which it is destined.
Next it is immersed in boiling water for half-an-
hour, by which it is softened, and while hot is held
in the flame of a coal or wood fire, taking care to
bring the inside as well as the outside of the horn,
if from an old animal, in contact with the blaze.
It is kept here till it acquires the temperature of
molten lead or therecabouts, and in consequence
becomes very soft. In this state it is slit lengthwise
by a strong-pointed knifc like a pruning knife, and
by means of two pairs of pincers, applied one to
each edge of the slit, the cylinder is opened nearly
flat. The degree of compression is regulated by the
use to which the horn is afterwards to be put.
When it is intended for leaves of lanterns, the
pressure is to be sufficiently strong (in the language
of the workmen) to break the grain, by which is
meant separating in a slight degree the lamine of
which it is composed, so as to allow the round-
pointed knife to be introduced between them, in
order to effect a complete separation. For combs
the plates of horn should be pressed as little as
possible, so that the teeth may not split at the points.
They arc shaped chicfly by means of rasps and
scrapers of various furms, after having been roughed
out by a hatchet or saw; the teeth arc cut by a
double saw fixed in a back, the two plates being set
to different depths, so that the first cuts the teeth
only half way down, and is followed by the other
which cuts the whole length; the teeth are then
finished and pointed by triangular rasps. Horn for
knife handles is sawn into blanks, slit, pared, and
partially shaped ; then heated in water and pressed
between dies. It is afterwards scraped, buffed, and
polished.
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SHOP WRINKLES.
By G. B. Foortk, in American Machinist.

FRYEYTE [ EW years ago I broke a screw on

( f} one of my instruments. This necessi-
~& tated sending the instrument, or part
of it, to get a new one fitted—which
would involve the loss of at least six
or eight weeks’ time and heavy
LAMLENLY expense.

I had hunted in all of the jewellery, gun and black-
smith shops for a screw plate with the right number
of threads, but, of course, I failed to find one.
There was no screw-cutting lathe in the vicinity on
which I could cut a screw, or make a hob with
which to cut a chaser. Under these circumstances
it became necessary to originate a screw ; and for the
benefit of others who may some time be similarly
situated, I will tell how I managed.

I found a jeweller who offered me the use of a
small hand lathe with a slide-rest, the feed screw of
which was, I believe, 14 threads to 1in. The screw
I desired to cut was an odd number—j7, I think.
The problem I had to solve was how to produce a
screw of 47 pitch from one of 14 pitch, without gears,
and this is how I did it: I first turned and filed up
a milling cutter about }in. diameter, the edge of
which I made of the same shape as the thread on the
broken screw. I then took a strip of thin brass,
drew a straight line through the centre, took a pair
of sharp-pointed dividers, setting the points about
{in. apart, and marked off 47 points along the line
on the brass strip, prick-punching small holes at each
point. I cut off each end of the strip a little over
3in. beyond the end holes, bent the strip in the form
of a hoop, and fitted the endssquarely together until
the two end holes were brought the same distance
apart as the others. I then wired the ends together,
and soldered them with silver solder. I next fitted
a wooden wheel on a flange in place of the feed
handle of the slide-rest, placed this wheel in the
lathe, and turned it down until the hoop fitted snugly.
I'now had an index divided by 47 true enough for
the purpose. I then forged a blank chaser, fastened
itin the tool post of the slide-rest, placed my cutter
in the lathe, and commenced by milling a groove in
the end of the blank chaser to the depth of one
thread, screwing the cross-feed up to the cutter, and
marking the position of the handle. I then backed
up the cross-feed, and advanced the feed-screw 14
holes on the index, and milled another groove by
screwing up the cross-feed to the same point as in
the first cut, bringing the handle to the position
marked when milling the first groove, and so on till
I grooved the end of the blank across its whole face.
I then filed up the chaser, so as to give the proper
rake or slant to the teeth, hardened it, and did the
job, making the required screws with my improvised
chaser a perfect fit.

Any required chaser can be easily made in this
manner, the rule being to make an index, having
same number of holes as the required screw has
threads to one inch, and advance it the same number
of holes as the lead screw has threads to one inch;
or, when both numbers are divisable by same number,
make a fraction, the numerator being the number of
threads in the lead screw, and the denominator
the number of threads in the required screw ; then
reduce to its smallest denominator. For instance,
the lead screw has 12 threads, and it is rcquircd to
cut 48; then as }3=}, you can make an index of
fonr holes, and advance the screw one hole on the
index.

1 believe the way to groove taps is to make spiral-
flutes like a twist drill, only giving less twist, making
the flutes with circular section. Small taps up to
say {in. diameter, I file up in the vice with 3 flutes.

I use for this purpose a drill file, or a round file. By
this method of fluting you can give full stroke to the
file, and finish quicker than you can rig up to plane
or mill them with the ordinary straight flutes. Any
one using this form of tap for the first time will 'be
surprised at the ease with which it cuts, if otherwisc
properly made.

I have found by experience that there are only a
few machinists who can harden and temper such
tools as taps, fluted-reamers, &c.,and do it properly.
They sometimes burn the steel, spring the tool, or
crack it in hardening, or temper it so unevenly that
it will come out with all the colours of Jacob’s coat.
I will tell how I do it, and if any think it better than
their method they are welcome. There is no patent
on it, neither do T claim it as original. I expecta
great many mechanics will say, * Who don’'t know
all that,” &c. Some may have even a better method.
If T have many tools to temper at onc time, I use a
lead bath. .1 heat the tools only sufficient to harden,
and if heated in an open fire, I use hard soap to pre-
vent oxidation. With some steels which require a
high heat to harden, I have found the use of a paste
made of prussiate of potash and salt, dissolved in
stale beer and thickened with flour, of advantage.
The tool should be heated perfectly even, not too
quickly, and still it should not soak in heat too long.
Experience must be the only guide on this point.
After it is properly heated, I quench it in a bath of
salt brine containing prussiate of potash and corro-
sive sublimate, acidulated with sulphuric acid. This
solution should have the chill taken off so that the
temperature is about 50° to 60° F. I don't say that
I know this solution is better than pure water, but I
have always had better luck (if that is the right word)
with it than with pure water. I keep the tool per-
fectly straight, without motion sideways, and after
dipping quickly to a point above where I desire to
harden it, then dip very slowly, and raise and lower
it slowly for a distance of an inch or two. After the
shank has cooled down below a red heat, I cool off
by dipping its wholc length. After this I polish soas
to give a bright clean surface, then wipe it all over
with an oily rag or waste, to give a very thin film of
oil all over the surface (lard or sperm oil—not
mineral). I then heat to a red heat an iron ring or
tube of sufficient weight to retain heat, and of suffi-
cient length to take in about half or two-thirds of
the length of the hardened portion of the tool.
The hole should be of a size so that the tool, when
placed in the centre, will be an inch or so from the
hot ring or tube. Insert the too! in the hole, moving
it slowly bagk and forth, and turning it around until
it takes on the desired colour.

For a }in. tap or reamer, a piece of 2in. or 2}in.
gas-pipe, about 3in. long, answers a good purpose.
Other tempering slecves can be made of old pulley
hubs, or other picces that can be found in the scrap
heap. Draw the temper slowly, and let the tool
cooFoff without quenching in water, and I believe
you will have a satisfactory job. These tempering
sleeves arc excellent for drawing the temper on
many other tools when an even temper is desired.

<
<

Lacquering Metals.—The process of lacquering
is only to preserve the bright surface of the metal
by coating it with a layer of varnish. The colour
of this varnish may be modified to suit the work to
which it has to be applied. Lacquer contains either
seed-lac or shell-lac, hence its name, Seed-lac is
the gum in its original form, and when it has been
purified and prepared by moulding into thin sheets
it is called shell-lac. This material may be bleached
s0 as to become almost colourless, but in that con-
dition it is not so strong or effective for lacquering
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purposes. With regard to applying the lacquer it
should be understood that much depends on the
condition of the work. Perfect cleanliness and a
tolerable polish are necessary to insure a successful
application of the lacquer. The work must be
heated to about the temperature of boiling water
befure lacquering, and this must be laid on evenly
with a camel-hair brush. With regard to the
lacquer itself—yellow is made by mixing turmeric
with lac varnish; gold is made with dragon’s blood
and lac varnish; red contains a larger proportion
of dragon’s blood. Lacquers suffer a chemical
change through heat and light, and for this reason
must be kept in a cool place, and away from the
light. The brushes used should always be carefully
washed out in methylated spirits, and be kept scru-
pulously clean. There are innumerable receipts for
lacquers. A good pale gold lacquer is made by
dissolving s50z. of seed-lac in half a gallon of
methylated spirits, and then adding a small quantity
—Iless than half an ounce—of red sanders. Allow
the whole to thoroughly incorporate, then strain for
use. To this lacquer may be added dragon’s blood
or gamboge, or annatto, to suit the colour required.

@l
o€

JAPANNING ON METAL.
By P. N. HasLuck.

HIS is simply the process of laying
a coat of varnish, and afterwards
drying by artificial heat. This
second operation, the baking, is the
essential part in japanning. The
art was originated in Japan, whence

® we have derived the name. Many

examples of japanningon papicr maché may be seen
at fancy repositories where various ornamental
nicknacks imported from Japan are on sale. In
making this ware the Japanese employ a lacquer
which exudes from an indigenous tree. Successive
coats are laid on, eachone being thoroughly dried
in the sun before the application of another. Thus
a thick hard coating is made, which may be
smoothed and polished by abrasive materials,
though the natural lustre suffices for general re-
quirements. Gilding and other ornamentation is
then made to adhere by means of boiled oil. The
whole is finally finished by a coat of clear varnish.

The above is a rough sketch of the art as practised

by the originators, but we have to deal with modern

japanning, and confine our observations to its appli-
cation to metal.

The japanner’s oven is a receptacle in which the
work is placed when being heated. Usually the
heat is applied by means of external flues in which
hot air or steamis circulated. By this system the
temperature may be regulated to great nicety, the
supply of hecat being controlled by dampers or stop-
cocks. A sheet iron box, encased by another of the
same shape, but somewhat larger in size, so that an
interspace of an inch or two exists between them, is
the most simple form of oven. Heat is applied to
the interspace, and thus an even temperature is
maintained. . A flue must be provided to carry off
the vapours which arise from the japan. A door-
way, by which to introduce the articles, provided
with a tolerably well-fitting door, is, of course,
essential. Hooks or wire shelves are provided, by
which the work is supported, so that the heat may
take effect equally alf)round. Moisture, dust, and
all other extraneous matter must be carefull
cluded, so that the japanning may be kept perl{:ctly
clean and free from foreign substances. Thermo-
meters are hung in the oven to indicate the precise
degree of heat, which is regulated as explained
above, to suit the requirements of particular work.

ex-

Metals require no special preparation before
laying on the japan. After being wrought to the
desired shape, and smoothed as much as may be
considered advisable, the article has only to be
made thoroughly clean to prepare it for japanning.
The surface must be quite dry, or the japan will not
adhere properly. Wood requires to be primed and
otherwise prepared for japanning.

Japan, that is the paint.like material to be laid on
the metal, is made of shellac varnish, with which
may be incorporated any pigment necessary to pro-
duce a desired colour. Shellac varnish is made by
dissolving shellac in alcohol. A better varnish for
japanning is made by adding resin and shellac,
20z. of each, to a pint of methylated spirit. Any
pigment may be added to such varnish to form
japan of the colour required. A few formule may
be useful. Black: Mix lampblack or ivory-black—
this latter preferably—witf': the above varnish.
Another black: Melt 1lb. of asphaltum, and mix
with the same quantity of balsam of capivi, thin
the mixture to a workable consistency with hot oil
of turpentine. Another black: Mix lampblack with
oil of turpentine, and grind smooth on a muller,
thin the mixture with copal varnish. White : Flake
white, or white lead, ground up with a sixth of its
weight of starch; this must be thoroughly dried
and mixed with mastic varnish. Yellow: King's
yellow is used as the pigment, but the effect is con-
siderably improved by dissolving turmeric in the
alcohol " before adding the shellac to form the
varnish. Various colours are made simply by the
incorporation of a suitable pigment in the varnish
made as described above.

Tortoiseshell japan is extremely pretty, and com-
paratively easy to manipulate. The work is first
coated with a japan made by boiling two pints of
linseed oil, to which }lb. of umber has been added,
till it becomes thickened; the mixture is then
strained and further boiled till it becomes of a
pitchy consistency. This is mixed with turpentine
to a workable consistency, and then applied. On a
thoroughly dry coating of this japan lay a quantity
of vermilion spots to represent the clear portions of
the shell. The vermilion japan is made by adding
vermilion to shellac varnish ; it should be laid on
thinly and dried. The whole surface is then finally
coated with a thin layer of the above described
brown japan, still further diluted with turpentine.
A long course of stoving will be necessary to
thoroughly harden the japanning.

The operation of japanning consists of driving off
the solvents of the japan at a high temperature.
When the article, covered with a coating of japan, is
placed in the oven and submitted to a temperature
of about 300° Fahrenheit,and even more, the solvents
quickly evaporate. The residue, a gummy substance
with which is incorporated the colouring matter, is
kept liquid by the heat, and in the semi-liquid state
forms a smooth coating filling any small inequalities
of the surface. The baking process secures a
very firm adhesion of the japan to the metal,
far superior to that of ordinary varnish or
paint. The japan is also made hard, and conse-
quently better able to resist wear. When one coat
is dried another is applied and submitted to the
action of heat. These operations are repeated, as
may be deemed necessary, from bne to six times.
Each succeeding coat of japan will present a more
uniform and glassy surface. The natural flow of
the japan generally suffices to produce a good
smooth surface, but in some cases a process of
polishing is resorted to before the application of the
final coat.

The temperature for light coloured japans must
not be sufficiently high to scorch, or the surface



Jan., 1883,

AMATEUR MECHANICS.

29

will, of course, be discoloured. Dark japans are
usually dried at a very high temperature, if the
article is not likely to be injured by heat. The final
coating of japan is generally a layer of clear var-
nish, which will add to the lustre of the surface.
Practical experience is the best, and, indeed, the
only guide by which proficiency in the art of japan-
ning can be attained.

)
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WHAT BOOKS SHALL AN ENGINEER
READ?

AM frequently asked by young be-
ginners in this business to indicate a
course of study and the books best
adapted to give a clear and not too
tedious explanation of the principles
upon which mechanical engineering

7\ rests. I usually recommend first,
and above all as a ground-work, the study of
mathematics, physics, and the natural lJaws; then
take Bourne’s * Catechism,” or Templeton's, follow-
ing these with Thurston's * History of the Growth
of the Steam-engine ' and any other books which
may be accessible. I have gleaned very much
valuable inforination from ‘* Goodeve's Text-books
of Science,” which are the most modern works with
which I am acquainted, also Rigg's Treatise on
the Steam-engine.”

Some of the works mentioned I have found rather
abstruse, and I have often wondered whether some
one had not discovered a more systematic course of
study than the one I have pursued. A large num-
ber of students in this branch of engineering are
men who (like myself) have never had an opportunity
of studying a regular course in the higher mathe-
matics, and some of the equations to be found in
the books are positively appalling. Sometimes
when I have consulted two authors on some particu-
lar point, I have found the results obtained from
their formula to differ so much and so widely that I
am left in greater doubt than before 1 consulted
them. It occurs to me that an article upon this
subject would be eminently practical, and of service
inestimable to hundreds w{o are now groping in the
dark and are earnestly desirous of obtaining light,
but need very much a guide or director to show
them how to study in a systematic way, so that
they may take up the different books in the order
which is most conducive to enlightenment. 1
know I could derive considerable benefit from the
perusal of such an article, and I shall be glad to see
one.

Thus writes a correspondent to our American
contemporary, ‘*‘ The Mechanical Engineer,” and the
Editor’s reply :—

Formulas are the one snare to the feet and
stumbling block that trip every young engineer. He
thinks there must be rules for everything and every
detail of a steam engine. Of necessity there cannot
be any that are reliable in all cases. It is easy to
construct one, or several, based upon current
practice and certain conditions; but when it is
applied to other than those it was constructed for it
fails. Witness these from the latest work on modern
marine engines. They are from the practice of a
consulting engineer, who is said, by the author of the
work in question, to be ‘‘one of the most talented
engineers of the day.”

Crank-pin = diam. of shaft; thickness of main
brass on bottom, ggth diam. of shaft; total length of
all bearings = 6 times diam. of shaft ; area of steam
port, % th area of cylinder; diam. of valve stem —
id diam. of piston rod; piston rod = about fth
diam. of cylinder.

These l{gures are for marine engines, and the
value of them will be apparent when tested at ran-

dom. Forinstance,a 6oin. cylinder has a 6in. piston
rod, but a 30in. cylinder has only a 3in. rod. The
valve stem for the 6oin. cylinder engine is only 2in.,
while the 30in. engine has a r1in. valve stem! It seems
hardly necessary to follow this matter turther.

Probably every one who has ever attempted, un-
aided and alone, to master unfamiliar subjects
experiences the same difficulty as that alluded to by
our correspondent. He does not know what books
will give him a solution of the phenomena presented
in his every-day work, or set forth in the tersest and
clearest way the laws of the universe. In answering
his question, which has been discussed so often that
it is almost a stock subject, we can only say that
many works on mathematics and physics are more
useful than a single one, for the reason that the
language or style of authors is often the main
stumbling - block. Sometimes writers who are
thoroughly grounded in their subjects signally fail
in attempting to convey their information. It is
there and can be obtained ; but to get it the reader
must wade through interminable sentences and un-
ravel involved paragraphs. Interpolations trip him
up and metaphors befog him, so that betore he
finishes one chapter he loses sight of the original
text altogether. Another hindrance is that persons
trying to master subjects unfamiliar to them try to
cover too much ground. They have but little time
and wish to improve it, so they skim the con-
tents of works without acquiring any benefit
thereby. Mere desultory reading of scientific
works is a delusion. It only flavours the reader
with impressions instead of grounding him in the
principles which underlie all laws. A habit of study
is as essential to mental acquisition as the food
itself, for without the first there can be no assimila-
tion and no benefit. A young man sits down, for
example, with a natural philosophy, and he opens it
at acoustics by chance. He reads here and there a
paragraph, but not finding it very entertaining or
instructive turns to some other subject, which he
¢ studies” in the same way. After he has gone
through the work by fits and starts, when he
endeavours to apply his reading he finds he cannot
recall it. The reason is that he has gone the wrong
way to work. He should begin at the first chapter
and master that before looking any further. He
should not read too much at once, but should be
satisfied with moderate progress. In following this
course he will, by successive steps, train his mind so
that it will take and record the impressions given
it.  Any other course is certain to result in dis-
appointment, the working student, not being
accustomed to memorising, finding his reading slips
away, and it discourages him. He gives the
course up and charges the loss to his own
incapacity.

It is a great mistake. Any man intelligent enough
to be a good engineer—a good working engineer—
has just the experience and just the training requi-
site for recording natural phenomena and making
correct deductions therefrom. If he will apply the
same intelligence and the same thoroughness to his
study that he must necessarily do to his engine, he
may become as thorough a student as he is an
engineer. It is not a lack of capacity which dis-
courages many so much as erroneous methods.

We will make a distinction only in favour of
mathematics. In this branch all are not favoured
alike. Many are devoid ot the faculty; that is to
say, while science and physics generally are easily
mastered, the science of numbers confuses. It is
not necessary to go into the causes of this weakness
in some. It is, we think, indisputable and a fact.
We can recall in our experience through life among
working men several accomplished mathematicians.
They absorbed even the ‘ Mécanique Celeste” as
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one would a common arithmetic. One of them was
a shop labourer; he could scarcely make intclliigible
figures, but his results were never at fault. History
abounds with mathematical prodigies, and there are
many unrecorded who, though not prodigies, master
figures readily. If any mechanic student labours
under the disadvantage of being slow at figures,
confused by unusual signs and formulas—if algebra
is a terrer, and the integral calculus mere gibberish,
so to speak—he need not waste time in endeavouring
to learn them. The arithmetic still remains, and all
there is to be learned, every calculation and stress
he has to compute, lies within its pages. He need
not feel humiliated or ashamed if he cannot read
signs that others repeat glibly. If he only knows
what he knows, it is a possession quite as absolute
as if it had been acquired through, what we will
call, ornamental mathematics.

These, then, are the disadvantages working
students labour under in trying to overcome a want
of opportunity in early years, and we think it will be
of use to such as wish to mount up higher to follow
the hints we have given. As to the specific books a
working student should read, we cannot give in the
limits of an article a compendious list. We cannot
give even a synopsis. We should say the most
essential item would be to take up a common school
natural philosophy, where the simplest and most
elementary information is given. When *the reasons
why " are known, more abstruse works on scientific
subjects can be read. For example, * Williams on
Heat and Steam’’ contains a good deal of useful in-
forination on those subjects, but *“ atoms of carbon
and atoms of hydrogen” are alluded to in treating
of combustion in a way that presupposes the reader
knows all about them. Unless the student-engineer
has read an clementary chemistry he fails to sec the
connection, or indeed to follow at all the author’s
explanation. Or, again, take up a work on mathe-
matics. The reader has this proposition stated :

*“ All the radii and diameters of a circle are equal.
It a line passes through the centre of a circle it also
bisects the chord at right angles. A radius that bisects
the chord also bisects the arc. In a circle equal chords
are equally distant from the centre,” etec., e:c.

This is all very simple and very plain, and though
it may not perhaps have anything direct and imme-
diately applying to the horse-power of an engine, it
is good mental exercise, which prepares the way for
a better understanding of other propositions.

From these citations we thinkit is plain that what
the student-engineer wants is first and foremost a
habit of study. He does not so much want specific
books. No printed text can supply information ; it
is the faculty, the habit of study, which gives that.
The dead letter becomes the living fact only when
the student knows how to hold on to it.
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MECHANICS A PROGRESSIVE ART.
By “CoLp CHISEL.”

[ Waee ECHANICS is a progressive art,
| ';‘Qz though the popular idea of the me-

chanic's art, or of the mechanical
arts, is that the rules of management
of materials, the manipulation of sub-
stances, and the means of arriving
- at results are unvarying, so that all
manufacturers and all workers are on the same level
as to present production or future possibilities.

This notion is shared, also, by some mechanics
who look upon their chosen work as a mere me-
chanical treadmill, offerinsy no inducements to extra
exertion, and calling only for a certain amount of
mechanical service in a certain number of specified
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hours. When the worker in the useful arts con-
ceives this as his only mission, there is little to be
gained for the industrial world, and little to be
predicated for personal advancement, so far as he
is concerned.

The popular idea is wrong, and the mechanic's
idea is incomplete. It is not true that mechanical
laws, as now understood and generally followed,
comprehend all that is practically and usefully
known and practised ; nor 1s it true, as assumed by
some mechanics, that the best practice has been
recached. The real fact in both these projections
is that the law of mechanics and the practice of
mechanics are susceptible of variations on the one
hand and exceptions on the other. The true result-
ant is in mechanical practice. This is far beyond
theories or assumptions. The practical mechanic
readily chooses between the ‘talk” of a specialist
and the “sense” of a worker, and his work is the
best answer to the theorist and to the professed
improver.

There is no stage in mechanical manipulation of
every kind that does not suggest further possibilities.
The worker on wrought or cast iron, on brass or
other alloys, who does not learn something from his
work-a-day task that does not inform him about the
material he works and the methods he uses, is a dolt.
No true mechanic can have the opportunities of work
offered in even the most mechanical and half auto-
matic job, but he will gain a knowledge of material,
its nature, its conduct under force applied as power,
and its resultant state.

Men who are mechanics shonld look as they work,
use their brains as they employ their hands, and in
such cases the industrial world and the individual
worker is progressed and advanced. The worker
cngaged on some large, cumbersome, unwieldy job
puts into his work no small amount of the patience,
hand skill, and finish of labour that belong specially
to the producer of fine work. He may do this with-
out intention and without present object, but the
result is a superior job.

A notable instance of the value of mechanical
practice in the improvement of the workman may
bz mentioned as an illustration of the progressive
tendency of mechanics. One of the most exact and
painstaking engravers on metals the writer has ever
known is a man who served his apprenticeship as a
machinist in an establishment that built engines and
other heavy machinery. Thisapprentice showed an
inclination to do fine or nice work, and to his lot fell,
occasionally, the more exact and higher finished
work. From this establishment he went to one where
tools of precision were built, and here he became
valuable as a workman on small exact jobs. From
this class of work he passed to his present employ-
ment, and as engraver has become very successful.

Now, it would be folly to assert that his progress
is an example that follows as a sequence to his
fidelity to his bent of doing his work in the best
possible way, or that the practice of machine build-
ng or tool making leads to engraving. Much in this
instance of change—of improvement—in work and
skill is attributable to natural inclination and taste;
but much in his progress is to be found in his care-
ful manipulation and his aiming at perfection.
Perhaps his change from the shop to the engineer’s
bench has not been the best change he could have
made. Perhaps he would have achieved greater
success as a tool builder. But t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>