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INTRODUCTION.

HE object of the writer in penning this unpre-
tentious little volume is to supply those who
desire to practise the simpler operations of

Ornamental Turning with a useful handbook to that
fascinating work. The apparatus needed is inex-
pensive, and much of it may be home-made by
any one who is a fair hand at metal work—such
light metal work in this case as may be fearlessly
done upon a lathe with traversing mandrel, which
is now obtainable at a very low figure.

For those whose means allow them to aspire to
the higher branches of Ornamental Turning there
is the splendidly 1llustratqd work =of Mr ’E;vans
now being re-issued by the pubhshe.r pf thxs little
volume, and which, I have no hds;tatjqn m .saying,
is the cheapest and most complete. swork Eyer pub-
lished upon thlS interesting sabject.’ "’ x

Advanced age and illness must be the present
writer’s excuse for the many faults and imperfections
of this his last attempt to help the learner over the
initial difficulties of Ornamental Lathe Work.

J. LUKIN.
Romsey, December, rgog.
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DECORATIVE LATHE WORK.

[

CHAPTER L
THE ORNAMENTAL SLIDE-REST.

HAT ornamental turning is a fascinating
T pursuit, and capable of endless elaboration,
is a fact that no enthusiastic lathe-man will
dispute. It is not altogether legitimate turning, but
is rather a system of mechanical carving, effected by
various ingenious contrivances fitted to, and driven
by, the ordinary turning lathe. The apparatus re-
quired for high-class work of this kind is very costly,
and is, for the most part, not well suited for a lathe
under §-in. centre, and although some of it can be
fitted to a lathe of 3-in. centre, it is necessarily in
such case of a somewhat diminutive character, and
the division plate on the mandrel pulley is less legible
than a larger one, nor will it, of course, allow of an
equal number of holes. All the fittings are, there-
fore, of slighter construction and are less capable of
standing the wear and tear of constant use. The
5-in. centre lathe admits of more solidity in its
several parts, and the necessary chucks and apparatus
can be used with greater frcedom and confidence.
Nevertheless, to those to whom money is an object,
I may say, without hesitation, that a great deal of

very beautiful work can be accomplished on a lathe
B
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of only 3-in. centre, even though it may not be fitted
with traversing mandrel. Taking in order the various
essentials of an ornamental turning lathe, we shall
have to speak of

The Division Plate and Index,

The Slide-Rest,

The Eccentric Chuck,

Eccentric Cutter,

Drilling Spindle,

Vertical, Horizontal, and

Universal Cutter Frame,
with the small tools necessary for the above.

Of other more costly and complicated apparatus
we need not treat at present, and no doubt to some
of my readers even this will appear a sufficiently
formidable list.

The Slide-Rest: This piece of apparatus is alto-
gether different from that needed for metal turning.
The latter may be, indeed, pressed into service, but
unquestionably there are serious drawbacks connected
with its use. It is, in the first place, heavy and
clumsy (the main screws are not always very
accurately cut), the tool-holder is ill-suited to receive
the shanks of the several cutter frames, and (which is
a still greater fault) it cannot easily be fitted with
certain guides and stops which are absolutely needed
in order to produce satisfactory worl>  This piece of
apparatus, if it is of an up-to-date kind, is a costly
affair, but in its simplest form need not be such an
expensive item as to prohibit its purchase by amateurs
of moderate means. It is not, indeed, a very difficult
piece of work for home manufacture, and a fairly skil-
ful mechanic may easily construct one for his own
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THE ORNAMENTAL SLIDE-REST.




20 DECORATIVE LATHE WORK.

use. I may very probably return to this. matter of
home construction, but at present my subject is
rather “how to use” than how to make. The slide-
rest for ornamental turning consists essentially of a
rectangular frame of cast iron, 12ins. to 14ins. long
by about 21 ins.to 3 ins. wide, with a turned stem
below the centre to fit into the socket of the sole
plate, which is similar to that of a hand rest—the
frame taking the place of the ordinary tee,—a leading
screw accurately cut, of, generally, ten threads to the
inch, traverses this frame lengthwise, and carries a
winch-handle at one end. Upon this main frame is
fitted a slide with nut underneath it, through which
the main screw passes, and by which it can be
traversed in either direction. This slide carries the
tool-holder, which is in this case a rectangular open
box or trough, in which the shank of the tool lies,
and in which it is fixed by a pair of small clamps. I
give a drawing of this simple rest in Fig. 1. The price
complete of such an one for a 5-in. lathe would not be
more than £5 or £6, and rather less for a smaller-
sized one. In Fig 1. AA represents the main frame
through which passes the leading screw BB. The
slide ¢, with its nut underneath, is fitted with two
steel bars bevelled to fit the similarly shaped edges of
the frame on which it slides under the impulse of the
main screw. One of these steel bars is seen at D.
The head of the leading screw is graduated into ten
divisions, reading against a line engraved upon the
surface of the frame. One complete turn of the screw
will move the slide with its tool-holder 4 of an in,,
and one of the divisions will correspond to a move-
ment of 35 of an in.  On the plate C of the slide are
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two double-bevelled bars F¥, one or both of which is
slightly adjustable, and between these slides the tool-
box represented in Fig. 2. This is a solid casting of
brass or gun-metal, with two lugs (GG) at one end,
bored and tapped to receive a pair of screws, of which
one is shown in place, and the other is represented in
Fig. 3,and will be further explained presently. The
channel KE, in which the shank of the tools lies, is

Fi6. 8

carefully planed out to % square, this having become
a standard size for the shanks of the tools and
apparatus uscd in ornamental turning. In the
original rests there was no standard thread uscd, but
the head of the screw was arbitrarily divided according
to the rate or pitch of screw selected.  The result was
the same, but did not admit of certain refinements
now considered indispensable, viz, the decimal system
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applied to the width of the tools as well as to the
leading screws of the various apparatus. At @4 will
be seen two narrow channels running the entire length
of the tool-box. These are for the reception of a pair

L HUTTIT!

TGS Y

F1Gs. 3 AND 4.

of clamps, of which one is represented in Fig. 5,
These consist of a conical pillar of steel, with a square
plate at the bottom, which is filed up accurately to
fit the grooves or channels just spoken of. These

FIGS. 5 AND 6.

pillars are turned cylindrical for about 3 an in. at the

top, anf:l are then bored and tapped with a fine thread
to reCe_we 4 screw which has a small washer attached
OW its head, being squared to take a small spanner.
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This screw causes the washer to press upon and
secure the shank of the tool. One of these clamps is
short, but the other is extended, so that when in use
its top is even with that of two similar pillars (a and
b, Fig. 1) which are screwed into the guide bars of the
tool-slide. A lever (Fig. 4) containing a hole and slot
fits upon one of these fixed pillars and upon the top
of the longest tool-clamp, and by this means the tool-
box can be moved to and fro in the slide C, carrying
with it the fixed tool or other apparatus. As before
stated, there are zwo screws passing through the lugs
of the tool-box (Fig. 2), one of which regulates the
depth of cut by coming into contact with a stop (s,
Fig. 1); while the other, when in use instecad of the
lever, comes against a similar stop (#). This stop has
a flat filed upon it with a mark as a reading line
engraved on its top to read against the head of the
screw shown separately at Fig. 3. When the lever is
used this screw is not in use, but if it is required to
give a slow and steady motion to the tool-box, a
small bridle, which is cut out of a thin plate of steel,
is attached by a screw and steady-pin at 4, Fig. 1.
This bridle (Fig. 6) spans the screw just behind its
cylindrical head, so that the latter lies between this
bridle and the fixed stop. Thus, when the screw is
made to revolve by its winch-handle, the tool-box is
caused to advance or retreat, but it cannot advance
beyond the limit required to give the tool its intended
penetration, because the stop screw comes into contact
with its own stop. There are other ways of effecting
and controlling this movement of the tool-box, but that
which is here described is generally adopted, and is
quite as simple and as easy to arrange as any of the
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more primitive and now obsolete methods. The bridle
(Fig. 6) 1s an exceedingly neat contrivance, and does
not add to the complication of this modern slide-rest.

Although not actually belonging to the original
design, the elevating ring and fluting stops may be
considered almost essential, as well as the cradle, to be
presently described. At the same time, really good
ornamental work was undoubtedly done before these
were invented, and the ornamental rest, as already
described, is very far superior, even in its most simple
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form, to the ordinary rest for metal turning. The
elevating ring is fitted to the top of the pedestal,
which has a screw-thread cut upon it. It is a ring of
brass or gun-metal, about an inch in height, with an
inside screw to fit that on the pedestal. @ When
screwed down to its lowest position its upper edge is
level with that of the pedestal, but when unscrewed it
as the effect of making the pedestal somewhat
'gher and as it is in contact with the under-side of
main frame, it will raise this more or less so as to
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bring the point of a cutting tool exactly level with the
lathe centres. This is in many cases absolutely
essential. In old times the stem of the frame was
raised by hand in its socket, and then clamped by
the side screw B, like the ordinary tee used for plain
turning. It was difficult to do this with perfect
accuracy, and when it became necessary to alter the
position of the rest, it was almost certain to drop
below centres again before being secured by its
clamping screw. With the elevating ring once raised
to the proper height, the clamping screw may be
loosened without any possibility of the stem of
the rest dropping down further into its pedestal.
This ring is generally made with a projecting

. 4

FiG. 8.

moulding, milled to give a hold to the finger and
thumb, but holes are also drilled round it to take
a lever or “Tommy,” as it is generally called, as it
should fit fairly tightly so as to prevent it from being
moved accidentally. It is represented in Fig. 7,
where a cross section of it is also shown. Another
almost necessary addition to a rest is a device to
regulate the traverse of the tool-slide along the main
frame, and is more especially used in cutting flutes.
These generally need to be carried to an accurately
defined distance, and nothing looks worse than one or
two of a set longer or shorter than its fellows. Fluting
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stops (Fig. 8) are made in pairs to fix on the main
frame each side of the tool-slide at any required dis-
tance. For absolutely perfect accuracy, a small screw
is tapped into each so that its point shall come 1n
contact with the tool-box. This is a refinement
seldom needed in actual practice, but it is so easy to
make and use that it is hardly worth while to omit it.
Of course, however, each such addition adds to the
cost of the ornamental slide-rest.




CHAPTER IL

THE ORNAMENTAL SLIDE-REST (Continued).
THE DRILLING INSTRUMENT.

EFORE parting with the slide-rest and its
fittings, I may as well point out a method

of dispensing with the fluting-stops as a
matter of economy,although the proposed substitutes
are confessedly a makeshift. I had myself a rest
without these orthodox additions, and contrived to
do some very fair work with the following arrange-
ment: [ sawed out two strips of box-wood and
planed them truly rectangular, of a size to fit nicely
but stiffly between the cheeks of the main frame,
filing or rasping out a groove along one side where
it would come in contact with the main screw. All
I then had to do was to saw off two pieces of just
such a length as would permit the tool-slide to
traverse the necessary distance in either direction.
Thus the length of every individual flute was abso-
lutely determined by the contact of the tool-box
with the end of the box-wood stop. Of course the
latter was made just long enough to abut inside
the ends of the main frame, and could not be pushed
further. I have used this simple device to determine
the traverse of the tool in a metal-turning rest, and
I can therefore recommend it as a cheap and efficient
substitute for the brass fluting-stops. The latter, in
their best form, have pointed screws tapped into
them at the centre, the extreme points of which
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are the actual stops which come in contact with the
tool-slide, and allow of even more perfect adjustment
than could be gained by allowing the tool-slide to
touch the actual brass-work of the stop. This, if such
extreme refinement is desired, is easily added, and
adds nothing to the cost ; but it is a question whether
it 1s a really necessary addition to the apparatus. The
turner will soon find that even with a stop, however
well fitted, something is left to delicacy of touch when
executing really fine work. It is one thing for the
tool-slide just to come into contact with the stop, and
another to press hard against it, and in two adjoining
flutes, in the finest work, the difference would be
quite noticeable to the eye of an adept.

The drilling instrument is perhaps, from the sim-
plicity of its parts and the facility with which it can
be applied, the first to be placed in the hands of a
learner for the purpose of decorative turning. It has
taken different forms ; but that which is now univer-
sally adopted by the best makers is of the following
construction : A bar of steel from three to five inches
long, planed accurately rectangular to 4% in. square, is
drilled through lengthwise, and the corners of the bar
are just eased off in the lathe at each end, or turned
down at the forward end to give it a more finished
appearance. Each end is then turned out for a little
distance, and hard steel collars are fitted and coned
out to receive a steel spindle, also hardened where it
is in contact with the collars. Sometimes one end
only is coned ; but this is a detail for the manufacturer
rather than the turner. The absolutely requisite con-
dition is that the spindle shall run truly and with
erfect freedom, and shall remain true after a good
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dcal of use.

FiG. 9.

Some method of compensation for wear

and tear is therefore always provided
in well-made instruments of this kind.
At one end this internal spindle is
bored to receive the shanks of the
small drills or cutters used with it.
At the other end is a pulley of one
or two speeds to take a cord from
the overhead pulley which drives it.
It is essential to the proper action of
this tool that every individual drill be
turned to shape whkile in its place in
the drill-spindle, a tedious and rather
difficult job which some makers of
cheap tools very often shirk; but
the work done by it in such case is
certain to be inferior to that which
can be effected by a properly-made
drill. To make this clearer I have
drawn the tool complete in Fig. o,
with some of the drills in process of
formation (A, B, and C), and I do so
because it is advisable for the sake of
economy that a turner should make
such tools for himself. The finished
drills are shown in Figs. 10, 11, and
12. Now the central point of Fig. 10
must revolve in a truly axial line with
the centre of the spindle, or it will
cut a small circle. Likewise, in Fig.
11, which is a fluting drill, the same

necessity exists, as it does in Fig. 12 and nearly all
others, The drills are therefore cut off a suitable bar
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of steel wire, fitted in the socket of the spindle, and
the tool is then held in the slide-rest and driven by
a cord from the overhead, the hand-rest being fixed
close to the steel blank. Thus the drill-stock becomes
a small lathe in which to form its own tools by hand-
turning. I may observe that the steel blanks will
need careful annealing; and when finished the little
tools must be hardened and finished on small conical
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and other laps till the edges are keenly sharpened
and polished. This polish is essential to best work.
Each blank is first turned cylindrical, and a centre-
mark is left on the end. This centre is the guide by
hich to file the drill to its ultimate shape. It may
pointed, rounded at the extremity, filed into a
i-circular or other hollow, or to any other form
1 by its revolution when in use will give the
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desired form of flute moulding or beading; but this
could not be done unless the exact centre of revolu-
tion was first secured. When speaking of fluted
designs I shall have to allude to this more in detail.
In the sketches A, B, and C, the drills are represented
proportionately longer than the finished tools. Kept
short, they are less liable to spring when in use, and
they are easier to turn. A sharp graver is the best
tool to use in their formation, and they are then to be
filed to shape and subsequently finished on brass
cones fed with oilstone powder if they are hollow like
Fig. 12. An inspection of Figs. 13, 14, 15, and 16,
also of 18, 20, and 21, which is drawn to a larger
scale to make this principle clearer, will show that in
all of these one-half of the cutting end has been filed
away and the part which will be in action reduced to
the axial line or centre of revolution. These often
cut cleaner and leave a better finish on the work than
the drills whose edges are not thus reduced. Fig. 18
would cut exactly the same kind of bead as Fig. 17;
but as only half the width of edge would be in action,
the resistance would be less and the drill would work
more easily. Instead of filing away the drill to the
diametrical line, a very common plan is to bend the
metal when hot, like Fig. 21, which has the same
effect, while admitting of greater strength and breadth
of edge. This is known as a stepped drill, and would
cut a raised bead like a circular flight of steps. Such
a drill cannot, like Figs. 10 and 11, be traversed along
the work while cutting, as it would destroy its own
pattern during such traverse; but such a drill as Fig.
22—a double quarter hollow—may be traversed, and
will leave a raised moulding of such section, as Fig. 23.



32 DECORATIVE LATHE WORK.

This drill; again, might evidently be also cut away on
one side as far as the axis of revolution without alter-
ing the pattern produced, as seen in Fig, 24.

I am reminded at this point that, as I am not
writing for experts, but possibly for those who have
never seen this kind of work done on the lathe, it
may be as well to explain that the term drilling
applied to ornamental turning does not necessarily
imply that the work is pierced by a drill, but that
these tools are used to cut the material to a certain
depth and to remove a portion of it partly by pene-
tration and partly by longitudinal traverse, the result

FIGS. 21 TO 24.

being in general to leave upon the work a reverse or
fac-simile of the form of the cutting edge of the drill.
A drill, for instance, with a flat chisel edge may be
made to cut a rectangular channel partly by pene-
tration and partly by traversing the tool along the
work by means of the slide-rest.

For the present, however, my purpose is to describe
the tool as commonly constructed by the best makers,
together with a few ordinary forms of drill. I may
here, therefore, add that sometimes the drilling instru-
ment is double-geared to add to its power when used,
as it often is, for such work as grooving metal taps or
drilling other work requiring more power than can be
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obtained without such addition. This, however, need
not be illustrated here, as our subject is not metal-
work but decorative turning. There is, however, one
other pattern of drill-stock which is sometimes more
convenient than the form illustrated, though it is in
other respects identical with it. In this the pulley is
attached in front just behind the socket which re-
ceives the drills instead of at the further end. In
using this the cord from the overhead which drives
the tool is at a less angle, and therefore less liable to
slip off the pulley when the work is of large size, and
is being ornamented round the circumference. The
cost of the tool is the same, and it is perhaps on the
whole the better form, although in practice there is
probably less advantage than at first sight is sug-
gested. The forms given to the cutting edges of
ornamental drills are not very numerous, as may be
conjectured from the nature of the operation. Never-
theless, what a lathe-maker would term a full set
would comprise several dozens; and seen, brand new,
in their cases, they look as it were a pity to sully
their appearance by putting them to practical use.
The reason they are made in such numbers is that
there are several sizes of each pattern, the difference
between any two being expressed in decimals of an
inch. This accords with all screws of ornamental
rests and other apparatus, so that one complete turn
of the handle of the slide-rest will move the tool a
distance exactly equal to its own width. In practice
this is extremely convenient, but it is in such par-
ticulars that ornamental work az #¢s best needs so
much money to carry it out. In the present day a

turner demands that he shall work with ease and
c
f
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certainty, and with as little trouble as possible, and
consequently he is wont to purchase such numbers of
tools that the probability is he will never actually use
a tenth part of them. At the same time, he has the
joy of possession, and it is a pleasure to be able to
show admiring friends all the beauties of his costly
apparatus. But I may use an old quotation and say,
“In the beginning it was not so.” Yet we have illus-
tration of very creditable specimens in old books on
turnery of drilled and other work.




CHAPTER IIL

THE ECCENTRIC, VERTICAL, AND HORIZONTAL
’ CUTTERS.

OR “scratched patterns,” or geometrical designs
incised upon the surface of hard-wood blocks,
the drilling spindle may be used to a limited

extent with crank-shaped drills. These (Figs. 27, 28,
and 29) will, when revolved, describe circles of fixed
diameters, the intersection of which in various com-
binations constitutes the patterns in question. If
these are to be printed it is necessary to trace them
very lightly on prepared blocks of boxwood, which
may be obtained in various sizes from those who deal
in engravers’ materials. If cut deeply the printed
lines and spaces are too coarse, and any beauty of
design in the original is entirely lost. If, on the
other hand, the block itself is to be kept as a speci-
men of incised carving the cuts should be deep, and
the tools themselves keen and highly polished. The
cranked drills are, however, not very well suited to
these deeply-cut patterns, in which the ever-shifting
lights and shadows constitute the chief beauty. For
these the only efficient revolving tool is that to be
now described, which is called the eccentric cutter.
This instrument (represented in Fig. 26) consists,
like the drilling spindle, of a rectangular bar of steel
bored through to receive a steel spindle, which is
fitted to revolve in hardened collars. At one end is
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attached a driving pulley, generally made with two
speeds ; and at the other is a small steel frame at
right angles to the spindle, usually forged of the
same piece of steel. This carries a small tool-holder
actuated by a screw of ten threads to the inch. This
being of small diameter is always cut as a double
thread. An inspection of the drawing will show that
the upper surface of this frame is arranged to stand
level with the axis or centre of revolution of the
spindle, so that a pointed tool lying flat upon it and
clamped by the tool-holder will, if set in rotation,
make a dot, and not a circle, if brought to the centre

FI1G. 2s.

longitudinally by turning the screw by the milled
head at the end. The screwed hole forming the nut
1s partly filed away so as to allow the tool-holder suf-
ficient vertical movement to allow it to clamp the
tool securely. Such a pointed tool shifted away from
the centre of revolution by the little leading screw
will cut circles of various sizes when put in revolution
by a cord from the overhead ; and if such circles are
caused to interlace a geometrical pattern will result.
This cutting incised circles is, however, but one of the
many uses of this ingenious and serviceable instru-
ant. Fig. 25 (1 to 9) shows a few forms of cutters
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used with this instrument, and these may be greatly
multiplied by adding tools of similar outline at the
cutting edge but of varying widths. It is by no
means wise, however, to lay in a heavy stock of any
such cutters or drills until facility in their use has
been gained by practice. They are expensive to

FiG. 26.

buy, and not easy to make satisfactorily, and in prac-
tice not a great many are actually used. With a
single dozen a good deal of handsome work can be
accomplished. The same tools will serve for use
with the eccentric cutter, vertical and horizontal
cutters, and with the universal cutter, which is an
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embodiment of the two last-named in one instru-
ment.

The vertical cutter, of which Figs. 30 and 31 re-
present two forms, has, like the previous ones, a
% shank to lie in the tool-receptacle of the slide-
rest. At one end is either a forked or a plain part
at right angles to the shank. This, as shown in Fig.
30, is bored, and has hard steel collars inserted, as
in the drilling instrument, to receive the spindle
carrying in a transverse mortice the cutting tool,
which is similar to those of the eccentric cutter, and
is made to suit either of these instruments or the
horizontal or universal cutters, to be presently de-
scribed. Fig. 30 will cut into narrow corners where
the frame of Fig. 31 would touch the work, other-
wise the latter is somewhat preferable, as it runs
lighter—the spindle being mounted between centre-
screws—no collars being needed.

The action of this lathe appliance is evidently to
scoop out hollow channels by the rapid rotation of
the little cutters of various sectional forms, those
most commonly used having flat, chisel-like ends, or
rounded ones, the latter also cutting flutes similar to
those made by round-edged drills if the instrument
1s made to traverse horizontally as well as to revolve.
It will not cut a flat as the eccentric cutter will, but
the surface formed will more and more approach this
form as cutters of greater length are used, giving to
cach cut a greater radius. At the same time, it must
be observed that the further a cutter projects from
the spindle the more likely it is to stick fast in the
wood or ivory, and the more gently it must be ad-
vanced. If this form of instrument (Fig. 31) is used




CUTTERS. 39

it is evident that the pulley will prevent a very short
cutter from being used ; whereas in the form of Fig.
30 the pulley can in most cases be kept entirely out
of the way. The section of a cylinder of which the
side was thus ornamented would have the appearance
of Fig. 32; but it is evident that the longitudinal
flutes may be extended the entire length, or made to
occupy only short portions of it, and that these may
be made to alternate with others above or below, or
cut so as to form spirals or other devices, the division-
plate on the mandrel pulley determining their posi-

I

FiGs. 27, 28, AND 29.

tion and number. In the use of these revolving
cutters driven by the overhead we have the secret of
most of the specimens included under the common
name of decorative or ornamental work. It is not,
strictly speaking, ornamental turning, but decorating
surfaces already formed in the lathe. In metal work
a similar operation is denominated milling, which in-
cludes cutting the teeth of wheels and pinions,
grooving, slotting, and many other mechanical opera-
tions needing the use of revolving cutters. The
lathe proper simply holds the work in position,
allowing it to be shifted after each cut, but the
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mandrel no longer revolves under the impulse of the
fly-wheel Simple as this appears, now we are accus-
tomed to the arrangement, it was not brought into
use for many a Jong year after the lathe itself had be-
come a well-known machine. The earlier plan was
to use a fixed tool and—by means of a special chuck
on which the work was mounted—to give the latter a
variable movement during its revolution. This is
still effected by the eccentric or geometric chuck,

FiG. 30

which will be hereafter explained ; but these are very
expensive, and on the whole less easy to manipulate
than the simple revolving cutters now being de-
scribed. As might be supposed, more complicated
patterns result from a combination of apparatus of
this kind—the article being mounted on an eccentric
chuck while a revolving tool is made to act upon
its surface—but this more complicated arrangement
hardly comes within scope of the present chapter. It
must, at any rate, be delayed till a later page.
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The horizontal cutter is no more than a vertical
cutter-bar laid upon its side with the necessary addi-
tion of a pair of guide pulleys, or fair leaders, as they
are sometimes called, over which the cord from the
overhead is passed to the actual driving pulley. The
spindle carries the same little cutters, and the only
difference is that they work horizontally instead of
vertically. The spindle is, however, also frequently
fitted with small circular saws, or circular cutters, so
formed as to cut wheel-teeth to the exact form neces-
sary for use in clock or watch work or other ma-
chinery requiring the mathematically correct outline
to enable them to work smoothly in rolling contact
with their pinions. These do not need to be driven
nearly so fast as the simple cutters already described,
and the spindles of the drilling-frame vertical and
horizontal cutters are often double geared to increase
the power while reducing the speed. This arrange-
ment, however, is not necessary for ornamental turn-
ing, although even for this it may be useful when very
deep cutting is desired. All these additions to the
lathe have undergone many changes of form, and
may be modified to suit the requirements of the
turner ; but experience has led to the adoption of
certain standard arrangements of their working parts,
which have proved generally efficient, and these in-
struments are to be found at the shops of all lathe-
makers who make a speciality of ornamental appa-
ratus. In every class of machinery certain standard
sizes have long been recognised as almost a matter of
necessity, so that ornamental apparatus purchased at
any one of the numerous manufacturers’ establishments
will fit the slide-rests and lathes purchased elsewhere;
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but this is not the case with ckucks, whether for plain
or other work. These cannot be made to fit several
lathes independently so as to run absolutely true.
Each must be finished on the particular mandrel on
which it is to be used. One other point must be
noted in this connection, namely, that such a piece of
apparatus as a drilling-frame is usually made with a
shank % of an inch square, because the tool recep-
tacle of a slide-rest is now generally of this standard
size, and the axis of rotation of the drill is arranged

FI1GS. 31 AND 3a.

accordingly to fall exactly upon the line of centres of
the mandrel and back-poppit. But this will depend
upon the level of the tool-plate of the slide-rest,
which may differ in lathes by different makers, es-
pecially if the lathe is purchased at one shop and the
rest at another. Most slide-rests of modern construc-
jon of 5-in. centre will take a drill-stock with %-in.
ank, and many lathes of 4-in. or 43-in. centre will
e the same tool, but it is not a matter of certainty,
e tool-plate, or bottom of the tool receptacle, may
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be a little higher or lower than usual. It is always
necessary, therefore, in the case of a drilling-frame,
and only slightly of less importance in the case of
vertical and horizontal cutters, to ascertain how far
below the axis of the mandrel the level of the tool-
plate is, and double this measure will be the size of
the square of the shank of the drill-spindle. This
will, of course, bring the point of the drill exactly on
the line of centres. You can, of course, easily pack
up the shank of a drilling-spindle with a parallel
plate of metal, but there is no means of lowering it
unless the slide-rest is made with an elevating screw.
It is therefore absolutely necessary in buying such
apparatus independently of the lathe to test its capa-
bility of accurate adjustment, or the tool may be
found after purchase perfectly useless for its intended
purpose. In my initial remarks upon this central
adjustment I used the expression “of only slightly
less importance in the vertical and horizontal cutters.”
This refers to the fact that the latter instrument
admits of adjustment independently of the slide-rest
on which it is used. There are (as in the vertical
cutter) two centre screws of hard steel, which support
between them the spindle on which the cutters are
fixed. These are made sufficiently long to admit of
a fair degree of traverse in the arms of the main
frame. Thus the cutter may be raised or lowered }
of an inch or more to suit the height of lathe centres;
and it will be found to make a great difference in the
pattern whether the revolving tool is placed on,
above, or below the line of centres. All these cutter-
frames are exceedingly simple tools, but of extensive
use, as will be more and more fully recognised as the
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turner advances in knowledge of his art; and if he
knows anything of pattern-making and metal-work
generally, and has access to a foundry, he will find
but little difficulty in making his own vertical and
horizontal cutter, because there are no stecl collars
or deep boring, such as appertain to the drilling-
spindle.




CHAPTER Iv.

THE UNIVERSAL CUTTER FRAME,

HIS is a combination in one instrument of the
vertical and horizontal cutters, but with the
further advantage that the revolving tools can

be set to cut at any intermediate angle. The stem is
made, as before, % in. square, unless, for reasons
already stated, it is required of less or greater dimen-
sions., This stem is bored lengthwise to receive the
steel spindle, which is firmly attached to the brass
frame which carries the spindle of the various cutters;
and guide-pulleys, which can be wholly removed,
direct the driving-cords when necessary. These
guide-pulleys run quite freely upon their axle, as
will be more easily seen in Fig. 34, so that they
adjust themselves when in action, which will be the
case whez the instrument is used as a horizontal
cutter or at an intermediate position. The main
spindle is clamped by the nut B, and there is some-
times a graduated circular part at F. An inspection
of this instrument will naturally suggest that it will
so entirely take the place of the horizontal and ver-
tical cutter that there can be little need to purchase
these ; but such is hardly the case, as will be readily
discovered when practical work is in hand. The
simpler and smaller instruments will always be pre-
ferable in the more delicate operations of ornamental
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turning ; and it will often happen that the framework
of the universal cutter will prove an obstruction by
coming into contact with some projecting part of the
work in hand. On the other hand, the facility with
which the revolving tool can be made to cut at any
desired angle gives the universal cutter a great advan-
tage over the other two instruments. In reference
to this I may mention that a clever mechanic now

F1GSs. 33 AND 34.

dead—one of those ingenious men whose active
brains are for ever devising new cxpedients—sug-
gested the introduction of round instead of square
shanks to all this class of tools, so that the angle
at which the cutters are presented to the work might
be varied at pleasure. He also considered that the
less skilful amateur would find it easier to turn a
ylindrical stem than to file up a rectangular one.




THE UNIVERSAL CUTTER FRAME. 47

He was himself essentially a latheman, and wished
to make the lathe a universal shaping tool. I am
speaking of the late Mr. Gilray, with whom I had
a voluminous correspondence, and whose elaborate
but very heavy and complicated lathe fell into my
hands. The suggested innovation, promising as it
was in some respects, entailed too great a departure
from the accepted standard to be generally adopted.
Not many amateurs make their own lathe apparatus,
and with professionals articles of square section pre-
sent no special difficulty—and to make cylindrical
shanks to the several cutter-bars would in no way
improve or cheapen these lathe appliances. The
tool-holder of the slide-rest must also have been
altered to secure these round-shanked tools.

Fig. 35, copied from an old French work, is another
form of universal cutter, in which the rotation of the
tool is effected by toothed gearing instead of a cord.
I had one similar in my own possession some years
ago, and it was perfect in action, but I objected to the
humming noise inseparable from gears running at a
high speed, and, rather to my subsequent regret, sold
the instrument. This little tool was in use a hundred
years ago ; so were the orthodox fluting stops to the
ornamental slide-rest, the balance-weight overhead,
and many other lathe appliances now in everyday
use. The parts C, D, of this universal cutter are those
which, like others of that date, fitted with V-grooves
into the slide-rest. There was at that time no
rectangular tool-box to receive cutters or tools with
squared shanks, but only two bevelled guide-bars,
between which fitted the main frame of each indi-
vidual instrument. This particular tool had, as will
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be seen, a round stem fitting a hole in the main
frame so as to permit the geared apparatus to be
set at any angle and secured by a screw (H). Guide-
pulleys are not needed, as the alteration of angle has
no effect upon the cord from the overhead, which
passed round the driving pulley (F) at the back of
the main spur wheel. This is, in fact, a bevel or
mitre wheel, driving the pinion on the axle of
the spindle which carries the cutting tool. This
wheel, shown again in Fig. 36, was dished consider-
ably to allow room for the revolving cutter. There

Fi1Gs. 35, 36, AND 37.

is Something wrong apparently in the drawing of the
frame in both Figs, and A and B could not have
'.been placed as shown within the gear-wheel, but I
-'VE copied it with fair accuracy from the original
“f4Wing, What I chiefly remember of my own instru-
SOL was its beautiful workmanship. The gears
M in the drawing are comparatively coarse,

i
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whereas those alluded to were fine, and most beau-
tifully cut, running with the perfect smoothness of
watchwork. Suppose, now, the stem (E) of this in-
strument to be lengthened so as to fit into the square
stem of Fig. 33: the tool is at once modernized to fit
the receptacle of the orthodox ornamental slide-rest,
and we have a universal cutter with the advantage of
no guide-pulleys. With regard to the frame, I think
the parts A, B, supporting the revolving spindle, repre-
sent the square Zops of the pedestals, the frame itself
being at the back, and concealed from view by the
other parts of the apparatus. The work done by
these revolving cutters has the drawback of being ex-
ceedingly tedious to execute, although practice tends
to diminish this somewhat. After each cut the lathe
must be stopped, the index peg carefully shifted, and
during the process the division plate needs the most
careful scrutiny. Nothing can be more vexatious
than a miscount, and it is unfortunately by no means
difficult to make one. The result is necessarily an
irremediable defect in the work, which may have
taken many hours, or even days, to bring to the
proper condition for the ornamental cutting. It is
here that the 5-in. or 6-in. lathe has so great an ad-
vantage over a 3-in. or 4-in. one. In the latter the
division plate is so small that it is very trying to the
eyes, and there is very little choice in the number of
holes, of which g8 is the highest easily obtainable.
I have, however, submitted to Mr. Milnes, of Bradford,
a device by which a large division plate may be
attached to any lathe with traversing mandrel, and as
he considers it a good and feasible arrangement I
will give an idea of it, as I think it can be understood
D
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without a drawing. The division plate, which may be
6 ins. to g ins. in diameter, is to be attached to a tube
of brass or steel, which is to slip on in place of the
long sleeve, which prevents the traverse of the man-
drel when the screw-guides are not in use. It will be
secured by the nut which ordinarily keeps the sleeve
in place, so that no alteration of the lathe itself is
needed. It can be fixed at either end of its own tube,
or, if preferred, the sleeve itself can be turned down at
the outer end to pass through the central hole of the
division plate, which can then be fixed by a nut and
small key. If it were not for the pin upon which the
half-nuts are centered this large division plate could
be placed close to the back of the mandrel headstock ;
but if this pin remains it must be fixed at the outer
end of the sleeve. In either case it will be clear of
the lathe-bed and i1s not restricted as to size, and
it will admit plenty of holes, which can be marked
at intervals by readable figures. These last might,
I think, be filled with red sealing-wax varnish, to
render them still more visible. It now remains to
arrange an index. For this purpose we may take
away the block of half-nuts at the back of the head-
stock, leaving the plain stud or pin upon which it is
fitted. Let a short, stout ferrule or sleeve of brass be
fitted at one end with the spring which carries the
point of the index, and secure it with the screw which
ordinarily secures the block of half-nuts. Such an
arrangement may be constructed without the smallest
difficulty, and the comfort of a large, easily-read
jvision plate will amply repay the small cost of its
anufacture. In connection with this arrangement—
iich, I may add, Mr. Milnes is prepared to carry out
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upon any of his 3-in. lathes with traversing mandrels
—I would suggest a thicker division plate, capable
of being drilled round the edge with a series of equi-
distant holes to receive two adjustable pins to
form what is called a segment engine. Two pins
fitted in the holes selected at any given distance
apart come in contact with fixed stops, so that the
mandrel (turned by hand) can only revolve a certain
distance. The drill, or other revolving tool, can thus
only cut out a groove to a predetermined arc of a
circle, as seen in Fig. 37. The simplest way of
arranging this that I ever came across was by attach-
ing a piece of gut to a peg in the lathe-bed or head-
stock, with a loop at the other end slipped over one
of the pegs of the division plate. Of course, such
plan is a makeshift, but in this case it was
the makeshift of a very clever and successful
ornamental turner, and I speak of it because I am
writing upon elementary work of this class in which
inferior expedients must not be despised where the
perfected apparatus is absent. The orthodox seg-
ment engine of perfect construction is an expensive
affair, and is only fitted, as a rule, to lathes of the
highest class. Apart from the dividing and drilling
which lathe-makers will do at about s5s. per 100 holes,
the construction of such a plate as I have described
would present little difficulty to any amateur fairly
skilful at metal-turning ; but it would, of course, need
a lathe of higher centres than that upon which it is to
be fitted. The cost of a brass casting is very small
when it is of simple form not needing cores, and in
this case the pattern is simply a circular piece of half-
inch board, which any turner would prepare in a few
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minutes.  Although, in fact, simple decorative lathe
work is a spedial class of work, and the lathe for such
work is of a light character compared to one intended
mainly for metal, the amateur workman should not
altogether eschew the practice of the mechanical
branch of his art He should be able, at any rate, to
repair or even construct the simpler apparatus re-
quired, and thus save himself very considerable
expense. Such work will greatly add to his skill in
the use of purely ornamental apparatus.



CHAPTER V.
THE OVERHEAD.

MENTIONED in the last chapter that some
few, at least, of the supposed modern lathe
fittings are described and illustrated in an old

French work—the second edition of which dates back
to 1816 ; the first was, I think, issued in 1800. The
last plate in this second edition is a drawing of what
is there called, by way of distinction, an English lathe,
and is the only one which illustrates the overhead
and revolving cutters, together with the simpler form
of the slide-rest for ornamental turning.

This overhead, which I have copied, is to all in-
tents and purposes the same as now made upon the
balance-weight principle, in which only one cord is
used. This arrangement is shown in Fig. 38. There
is the single upright pedestal rising from the floor,
or attached to the left standard—the bar overhang-
ing the lathe-bed pivoted near one end, the pair of
double guide pulleys, and the balance weight. The
only difference between this and one of modern
construction is, that a flat swinging bar is now gene-
rally used instead of a round one; but one is, in
point of fact, as good as the other. In a modified
form of this overhead, recently adopted for my own
use, the swinging bar is hinged to the upright at the
extremity, so that there is no short overhanging part,
and a cord is attached to the other end, passing over
a pulley above and descending to the weight. As
the action of the weight is thus direct, it may be
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much lighter than in the former case. The cord may
rise from any one of several holes in the bar accord-
ing to the strain desired, in addition to which the
weight itself is a piece of lead pipe slipped over the
cord and supported by a short bit of wood, which,
if placed parallel to the pipe, will easily fall through
it, and when put into position at right angles to the
cord will secure the weight in position. Thus one or
more such weights may be used, and, if cased in a
piece of brass tube—such as may be bought of any
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desired size at the ironmonger’s—there is nothing

unsightly about it, as the lead pipe is out of sight
" (see IFig. 39). The advantage or disadvantage—for it
1S more than anything a matter of choice—of this
swinging-bar overhead, over that to be presently de-
scribed, is that one cord only is needed (which passes
from the fly-wheel to the drill or revolving cutter),
whereas the other form needs two, in addition to
tightening apparatus, and the cost of this is also
eater. It has, however, a neater appearance, and
capable of a more extensive application,
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But so far as simple ornamental turning is con-
cerned, in which the sole object of the overhead is to
drive revolving cutters, the balanced bar is fully
effective. Fig. 40 is a drawing of the usual over-
head in which two uprights carry a shaft centered
between them.  On this is keyed a pulley to receive
a cord from the fly-wheel, and it also carries a roller
as shown, or a second pulley capable of adjustment,
to take a second cord which goes to the pulley of the

.

FiG. 30.

drill or cutter fixed in the slide-rest. The uprights
are here shown as made of wood carrying the centre
screws ; but they are generally of iron curved over at
the top. It matters little how the shaft is supported
so that it runs freely, but the uprights must be
placed forward enough to bring the shaft and roller
over the pulley of the drill, as this will generally
be nearer to the operator than the lathe-bed.

As it rarely happens, in ornamental turning, that
the whole length of the lathe-bed is brought into use,
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there is no real necessity tc extend the shaft of the
overhead to that distance—a short iron frame sus-
pended from a single support, or fixed to a beam
above, will suffice for all ordinary work, and this may
easily be fitted up by the amateur with the help of
the local blacksmith.

Another consideration will determine, in some
degree, the form of this useful addition to the lathe,
and that is, the nature and position of the workshop.
If the latter is in a room, which, perhaps, cannot be
wholly given up to mechanical work, and if the over-
head is solely needed for driving ornamental cutters,
the neater and more compact it is the better. In this
case the standards will be attached to the frame of
the lathe, and either the balanced or roller overhead
will probably be used. When, on the other hand, an
independent workshop is available, with beams above,
a stronger shaft, supported on hangers, may be pre-
ferably adopted, which may serve for such heavier
work as milling, drilling, and other similar operations
on metal, as well as driving ornamental cutters.

Then, again, it may happen that the amateur may
wish to avoid expense by fitting up an overhead
without professional assistance. In such case he may
press into his service for standards, or even shafting,
that very useful and easily-obtainable material, gas
tubing, which will answer the purpose admirably, and
will make as neat a framework as can be desired.
The tubes can be obtained of various sizes and cut to
any length, and can be united by straight sockets or
angle-picces, which can be bought ready-made, with
inside screws, as can also be bought flanges with
screwed sockets, by which the frame can be screwed
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to the floor. If a length of such tube is to be used
for the revolving shaft, it is only necessary to plug
each end with steel. The frame of my own overhead
is made in this way of iron gas-tube 12 ins. outside
diameter, and it is as firm and rigid as need be desired.
Moreover, if work has to be carried on by artificial
light, the frame can be utilised to convey gas—the
burners being screwed into the uprights—single or
double-hinged brackets being used as most con-
venient. With the latter the light can be concentrated
upon the index-plate, or upon the work, or upon both
at once.

Fi1G. 40.

These iron tubes, which are not cast, but drawn upon
a mandrel, will carry an excellent screw-thread, and
short lengths may even be converted into useful chucks.

An inspection of a gasfitter’s stores will, in short,
bring to light many an article in iron and brass
capable of conversion by the amateur turner to un-
expected uses.

Whatever form of overhead may be preferred, some
tension apparatus is needed to keep the cord just
sufficiently strained to drive the selected cutter. In
the balanced overhead (Fig. 38) this is fully provided
for by the weighted lever and general arrangement of
the apparatus ; but in the case of an independent shaft,
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there are two cords instead of one; and although
that which goes to the fly-wheel is of invariable
length, and is once for all of determined tension, such
is not the case with the cord which passes from the
overhead roller to the revolving cutter.

The tension of the latter needs therefore to be
adjusted by some special apparatus. I here give a
sketch in profile of the two arrangements commonly

FI1Gs. 41 AND 42,

used. In Fig. 41 (E) is the point of suspension or -
fulcrum of a lever (F), usually of flat iron, and upon
this slides a weight (D), which can be fixed at any
point by the clamping screw tapped into it. The
other end of the bar carries a pair of pulleys running
freely upon a short axle fixed at right angles to the
lever. The roller or adjustable pulley seen in Fig. 40
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is shown at A in Fig. 41, and the bar upon which the
lever moves is situated at AB (Fig. 40), so that this
apparatus is delow the overhead shaft. The pulleys at
B (Figs. 41 and 42) therefore press against and bend
the cord by which the pulley (C) of a revolving cutter
is driven, and the tension is regulated by the position
of the weight (D) upon the lever. This is a very
common arrangement, and answers sufficiently well
in practice. Fig. 42, nevertheless, in which the appa-
ratus is in all respects similar, is considered an im-
provement, and is now very generally adopted by the
best makers. Here, it will be seen, the entire
apparatus is placed above instead of below the main
driving shaft and its roller (o). The cord passes up
from the roller over the pulleys on the lever, and
hangs down in a loop, and is thus always ready to be
passed over the small driving pulley of the drill or
other revolving cutter. The sketch is merely in out-
line, to make the arrangement of the tension appa-
ratus as clear as possible.  As usually made, the bar
on which the carriage slides, which has the lever
pivoted to it, is triangular, or is of square section
placed anglewise, and is secured to the uprights by
nuts at each end, the bar being turned cylindrical at
its extremities, and cut with a screw-thread where it
passes through the standards. The entire framework
is thus very stiff, and vibration inappreciable, undue
vibration being detrimental to best work. Every care
is taken to make the revolving shaft run as lightly
and freely as possible. The screws which form centre-
points are of steel, hardened at their extremities ; the
ends of the shaft are also of hard steel, and the centres
deeply drilled to retain the lubricating oil. The roller
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is hollow, and is made of well dried and seasoned
mahogany, and care is taken to make the shaft of
sufficient size to stand the strain without bending,
while keeping it as light as possible. It has even
been proposed to let it run in ball-bearings instead of
upon centre-screws ; but this is, I think, of question-
able advantage.

I know but one other design of overhead, in which
the roller and its axle are mounted in a square iron
frame, but without any balanced weight or fitting
previously described. The frame itself is suspended
by springs from an overhanging support, which forms
the upper goose-necked end of a single standard. In
this, of course, the tension depends on the sustaining
springs, which are adjustable by means of milled-
headed screws like those of the safety valve of an
engine. This is a neat arrangement, but the roller
shaft does not exceed in length about half the length
of the lathe-bed, and it is difficult to tighten the cord
which drives the cutters without affecting that from
the fly-wheel of the lathe, or pulling the frame out of
the horizontal. Apart from this, no overhead can be
neater, and many use it and approve it.

In this matter of overhead, therefore, there is ample
choice of pattern, and the only real consideration lies
between the single cord or the roller which needs an
additional one. Personally I have had practical ex-
perience of both kinds, and although each has its
advantages and disadvantages I am inclined to
recommend the roller, or full-length, shaft, fitted with
the tension apparatus shown in Fig. 42, because the
band is always ready for immediate use, and is not
bent out of its course, as it is in Fig. 41.



CHAPTER VL
THE DIVISION-PLATE AND INDEX.

ITHOUT this apparatus the capabilities of a
\M lathe would be greatly restricted, not only
in the matter of ornamental turning, but in
regard to its general usefulness. If, indeed, an
eccentric or geometric chuck forms a part of the
available apparatus, a good deal of handsome work
can be effected, but this is owing to the fact that these
chucks carry their own dividing apparatus. A
division-plate upon the mandrel pulley, however,
still further extends the capabilities of these and
other compound chucks, and it is, therefore, always
considered an essential of the lathe for ornamental
turning.

In all first-class lathes the division-plate is of brass
or gun-metal, and it is attached to the face of the
pulley of which it practically forms a part. Circles
of small holes are drilled in this plate, the numbers
of holes being selected by their divisibility into
equal parts; but in some cases prime numbers
are added to meet the necessities of clockwork. Of
course the numbers must depend to a great extent
upon the size of the division-plate, but in a lathe of
five-inch centre there is room for five circles of holes,
the outer containing 360, which is divisible by 2, 3, s,
6, 8, 9, 10, and many multiples of these up to 180. A
second circle will contain 192; a third, 144 ; a fcurth,
120; a fifth, 112,
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If, however, the pulley is smaller, as in a four or
three-inch lathe, the outer circle will probably be 120
or 96, and inner circles will be 84, 60, 48, 12, with,
perhaps, 7 as a prime number; but any number likely
to be useful can be supplied by the maker.

The index may be merely a stiff, flat spring (Fig.
43), with a projecting conical point at its upper end,
carefully turned to fit well into the holes in the plate,
and having at its lower end a short cylindrical pin,

(?

Fi1Gs. 43 AND 44.

which enters the hole in a globular boss screwed into -
the base of the headstock.

This amply suffices for general purposes and for
most ornamental work; but, in certain cases, it is
advantageous to substitute an adjustable index (Fig.
44). This is so arranged that after the index point
is placed in any desired hole of the plate the spring
can be raised or lowered slightly by turning a milled
nut. The effect is to shift the pulley a minute degree
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in one or the other direction. The object of this is to
adjust the point at which a pattern is to be com-
menced on the work when such point is not in exact
accordance with one hole of the division-plate, but
falls between two of the holes. It may happen that
the use of one of the other circles of holes may bring
matters right; but such circle may not be divisible
by the same numbers as the first, and to shift from
one circle of divisions to another after the work has
begun is not always an easy matter. The extra cost
of the adjustable index is very slight, so that it is
generally expedient to have it fitted instead of a
plain one.

The tedium of counting and setting the index after
each cut of an extensive pattern is very great, and it
is no wonder that even those devoted to this class of
work get tired of it, and much ingenuity has been
exercised in devising a mechanical count-plate. The
difficulty has been satisfactorily overcome, but, un-
fortunately, the apparatus is too costly for adoption
in simple ornamental turning such as we are de-
scribing, and it must remain one of the unattainable
luxuries for those of moderate means.

It is in this respect that a five or six-inch lathe is
so superior to one of three or four-inch centre. To peer
closely into so small a division-plate, drilled into the
face of the cast-iron pulley, is exceedingly trying to
the sight ; whereas the larger plate, which is generally
of brass, is much more legible. I have sometimes
fancied that a thick plate, with the edge notched
into sloping teeth, like those of a clock ’scape-wheel,
and a spring detent that would cause an audible click
as it passed over each tooth, would form a good
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counter, as it is easier to count by ear than by sight ;
but I have not personally tried the plan. The cog-
wheel, however, attached to the pulley of a back-
geared lathe, especially if the teeth are machine-cut,
forms a very efficient division-plate if an index is
added. This index is only a steel spring with a cross
or T-piece at the top, filed to fit accurately between
the teeth of the wheel. The flat of the spring is, of
course, in this case parallel to the lathe-bed, otherwise
it is fitted in the same way as that already described.
Of course, in such case we are limited to the
number of teeth; but as the work to be ornamented
is almost certain to be very much smaller than the
toothed wheel, the latter will enable ornamentation
of a sufficiently fine character to be done. In any
case, if a back-geared lathe has to be used, there is
sufficient width in the turned part of the face of this
wheel to receive a goodly number of holes; and it
should be always drilled as a division-plate, whether
or no the actual cogs are brought into use for that
purpose.



CHAPTER VIL
THE ECCENTRIC CHUCK.

HE eccentric chuck is represented complete in
T Fig. 45, and although it is somewhat expen-
sive—costing anything from £3 to X420,
according to size and maker—it is so useful a chuck
that I feel compelled to include it among the appa-
ratus for simple ornamental turning.

This apparatus consists mainly of two parts—the
foundation-plate, which screws on the nose of the
mandrel ; and the slide, which carries a similar screwed
nose upon which the work is carried. For ornamental
turning, however, there is an intermediate fitting
forming the division-plate of the chuck, which fitting
also carries the screwed nose. The eccentric chuck,
used by itself, enables the centre of the work to be
moved away from the general line of lathe centres,
bringing a new spot into that line. This is effected
by the main screw, which causes the slide with the
division-plate and nose-piece to travel downwards.
This power of placing work eccentrically is often of
value, apart from ornamental turning. For the latter,
except in a limited number of cases where the eccen-
tric cutter fulfils the need in a different manner, it
must be considered essential.

The construction of the eccentric chuck is as fol-
lows—and here again I may remark that any good
mechanic should be able to construct one for his own
use if he is unable or unwilling to incur the cost of

B
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the purchased article. First of all there is the back-
plate (A, Fig. 46). This, which is a plain casting,
is mounted face downwards on a face-plate, or other
suitable chuck, and turned over the flat part and
projecting boss, B. The latter is then bored and
screwed inside with a tap and chasing tool, and the end
of the boss faced carcfully and made quite true. It is
then reverscd and screwed on the mandrel, and the flat
is turned and faced with great accuracy to a dead
level. All this is simple and easy lathe-work that
should present no difficulty to any one used to slide-
rest tools, and who is a fair hand at metal turning.
To make, however, a perfect job of this and similar
work it should be further levelled by scraping—being
tested on a surface-plate. This is a plate of cast iron
which has itself been worked by planing and scraping
to an absolutely dead level. It is smeared with red-
lcad or ochre made into a thin paste with oil, and a
very thin coat is spread on the surface-plate. The
work to be tested is laid upon it and moved
about with a circular motion, when any high places
will be marked by the colouring matter. These are
scraped down patiently, one by one, until it is seen
that the colouring matter marks evenly the entire
surface, showing that no high spots remain. This
operation is tedious, but is alone capable of producing
a perfectly true surface. In the present case, if
the turning has been very carefully done with a
good slide-rest, and light cuts taken with a suitable
tool, this scraping will not be absolutely necessary ;
and, indeed, an unskilful hand may do more harm
than good.

Upon the face of this back-plate thus levelled two
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bars of steel, C, are fixed, between which the front-
plate has to slide. The bars are filed very carefully
to a V-shaped or double-bevelled edge, and must be
fixed perfectly parallel to each other by two or three
countersunk screws. One bar—the farthest from the
operator when the chuck is vertical—is made with
the screw-holes slightly elliptical, so as to render it

F1Gs. 45, 46, AND 47.

capable of slight adjustment in the direction of the
other bar, and two set screws, with heads overlapping
the bar, are tapped into the edge of the back-plate,
by means of which the sliding-plate may be made to
move with greater or less stiffness between the bars.
This sliding-plate is cast with a boss upon its face
(A, Fig. 47). Such boss, when turned and faced,
forms a bed for the dividing-plate, hollowed out
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underneath, to fit nicely over it: it need only stand
up a quarter of an inch above the face of the plate.

This plate now has to be faced on the back and
front, and both edges nicely grooved to slide between
the bevelled edges of the guide-bars. It must, there-
fore, be filed, first of all, to the exact width required ;
its two sides being made absolutely parallel. To turn
the flat face, mount it in a wood chuck by the pro-
jecting boss, or fix it in an American self-centering
chuck, gripping it by the boss. The utmost care
must, however, be taken that it beds down and runs
truly, which a light trial cut will determine. One
great secret is to have a tool that really cuts—a round-
end one is the best—and not to attempt deep cutting
which would probably tear the work out of the chuck
and ruin it at once. The plate not being circular
increases the necessity for the utmost caution. When
this lower face has been satisfactorily surfaced, the
other, with its boss, must be attacked, and this boss
has to be so turned as to be absolutely central to the
plate in both directions. To ensure this it should be
drilled with a small central hole before it is removed
from the chuck in which it was held while the flat face
was being turned. A similar hole, drilled in the
back-plate already finished, will allow a steel pin to
be driven through both, and will insure the true
centering of all parts.

[f now the second plate is in position between its
bars, with a pin through the hole just spoken of, and
a steady pin near the bottom (which is always fitted),
the plate can be turned zz szfu, and the boss also
nished, and all will necessarily be true. But before
is can be done, the edges of the slide have to be
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grooved to fit the chamfered bars. A fairly easy way
to accomplish this, if no planer or revolving cutter is
available, is to block the plate up on the tool-holder
of the slide-rest, laying the finished side downwards
upon a plate of metal or of wood, and then to drill
the groove by using the traverse. The drill must be
a flat one at the end, ground to such an angle as to
form the groove required ; and when this is finished,
a further cut should be made with a small drill in the
extreme angle. This will not only form a reservoir
for oil, but will allow the chamfered bars to bed closely
into the \/ grooves. A reverse process, which will
have the same result, is to chuck the work up on an
angle-plate, fixed to the face-plate of the lathe, and
fix a drilling instrument in the slide-rest. In this
case the division-plate and index is used to hold the
mandrel, and set the angle-plate exactly horizontal.

After drilling the V grooves in the edges of the
sliding-plate, they will need filing or scraping to a
more even surface than can be given by the drill
alone. In the present day this work may be beauti-
fully done by one of those handy little shaping or
planing machines offered by one or two makers at
£3, or thereabout; but it is as well not to suppose
the reader is the happy possessor of one of these.
They greatly simplify such work as is under consider-
ation ; but, at the same time, excellent work was
done long before these luxuries were invented.

The angles of a 3-square saw file are each 60°, and
if the drill has been ground to this angle, the grooves
may be perfected by this well-known tool. The tang,
when heated, can be bent so as to set the file at an
angle to its handle, which will facilitate the operation,
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and it is not a bad plan to break the file across so
as to leave only about an inch to work with. For
smaller touches, where the file would encroach too
far, a small three-cornered scraper will also prove an
efficient instrument. The final work consists of
grinding with oilstone crushed to powder, and used
with oil. The slide is placed between its guide-bars,
and these are gradually set forward till the movement
of the slide is smooth and equable.

The nose-piece forming the division-plate should
present no great difficulty as regards turning. The
casting, Fig. 5o, is first held by the projection which
will form the screw to carry the chucks, and faced up
truly ; and a recess is then to be turned to fit accu-
rately upon the projection on the sliding-plate. It

. must then be drilled with a slightly conical hole, as it
| - turns on a central pin fixed on the sliding-plate. This
,/ pin is of steel, and should be % in. to ¢ in. thick, and
must be fixed accurately, perpendicular to the plate.
Its length depends on that of the chuck-nose, which
is usually about an inch long. This chuck-nose is the
part likely to present difficulty, as the screw mzsz be
cut in the lathe while the chuck is in position, or it will
not be absolutely true. In addition, the count-wheel,
or division-plate on the same casting, must either
have its edge cut as a cog-wheel, or it must be formed
as a worm-wheel, to be driven by a tangent screw.
T'his is really work for a self-acting lathe, although it
can be managed without by any one who is a prac-
tised turner, and can command the necessary appa-
tus. In very many cases it would be better to
and this bit of work to a professional, letting him
. the teeth or worm, and also the nose for chucks,
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which can, if necessary, be subsequently skimmed
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over with a chaser when the chuck is otherwise com-

plete and in its place upon the mandrel ; but probably “
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very slight correction in this respect will be needed
to bring it into absolute truth. If, however, the reader
feels too independent to apply for professional assist-
ance, he had better go to work in the manner following:

Mount the casting, as stated, by the nose-piece and
turn it over as described. Remove it from the chuck
and remount on a wooden or self-centering grip-chuck
by the part turned, so that the nose comes outward :
turn this truly, leaving it only a little larger than the
finished size ; drill for the centre-pin, if not already
done ; recess the face of the nose-piece just deep
enough to receive a thin washer and the head of a
small screw, and drill and tap a hole to receive this
screw, which is to retain this casting upon its central
pin.

All is now ready for the nose-screw and for cutting
the teeth of the division-plate, or racking its edge
for a tangent screw. DBut for the latter purpose it is
necessary to get at the edge of the dividing wheel
which involves chucking the piece again by the nose,
which is better done before the screw is cut upon it,
or the latter may be damaged. This screw may,
however, be cut first and a similar internal screw cut
in a boxwood chuck to receive it, when, if all is done
well, it should run quite true.

Still, I should prefer to hold the casting by the
nose-piece before cutting a screw upon it, and let the
wheel-teeth, or rack, have the first attention. To cut
these an overhead is necessary, and a horizontal or
universal cutter frame, with a tool of the form of in-
terval between any two teeth.

Still better (if the instrument is so fitted) is a small
wheel-cutter to mill out the tecth, as the fly-cutter
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will frequentiy stick in the cut unless the greatest care
is taken to advance it slowly. If a geared cutter is
in stock so much the better, as it has greater power ;
but it is not a matter of necessity.

The cutter, fixed as usual in the slide-rest, must be
carefully adjusted to the exact height of centres, and
each cut made by slow traverse to and fro of the
slide-rest ; it is not at all a difficult job, but must not

be unduly hurried. Of course the distance between
the teeth is regulated by the division plate of the
mandrel pulley.

Of the accompanying illustrations, Fig. 5o repre-
sents the untouched casting ; Fig. 51, the same in a
wooden chuck, drilled and recessed to fit over the
turned boss on the sliding-plate. It is then reversed
and held in another chuck by the turned part, faced
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and the nose screwed to the same pitch as the man-
drel, as Fig. §2. In Fig. §3 it is seen as again re-
versed and held by the nose—here represented without
the screw. This brings the part that is to become
the division-plate into position to be acted upon by
the fly-cutter, A, and thereby to be cut into teeth for
a click-wheel or for a worm-wheel ; B shows the re-
volving spindle of the horizontal cutter, with pulley
and guide wheels; and C, a similar spindle, with wheel-
cutting mill; which is a substitute for the fly-cutter.

A properly-shaped cutter will entirely complete
the teeth of such a wheel; but if a worm-wheel
with tangent screw is preferred, the wheel is first
cut with a fly-cutter or mill, and finished by being
revolved in contact with a hob which is a parallel
screw-tap, grooved lengthwise in several places to
give it more of a cutting action. Both tap and
wheel revolve, and the grooves take the exact form
of the thread of the hob, which should be a dupli-
cate as to size and pitch, of the tangent screw which
r is to be ultimately used as the driver. This is

more of a punching than cutting operation, but it
eftects its purpose perfectly, and the advantage of a
worm wheel and tangent screw over a click wheel is -
oreat. In the first place, this arrangement is self-
locking, whereas the click or catch needs a spring to
keep the detent in close contact with the wheel, and
sudden strain upon the latter, such as is produced
a deep cut, will often cause it to rotate, damaging
teeth, and frequently spoiling an otherwise well-
attern. There is also no backlash, owing to the
s contact of the wheel with the screw; and the
n is so smooth and equable that there is little
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fear of a miscount—the use also of one hand only is
necessary instead of two. The tangent screw is fitted
in a brass casting (Fig. 54) pivoted on a screw and
kept in contact with its worm-wheel by a cam. The
frame is kept away from the wheel by a spring when
the cam is so turned as to free it, in order to allow
the wheel with the chuck and work to be moved
several divisions at a time ; but when the ornamenta-
tion is in progress and only a slight rotation is needed
after each cut, the tangent screw alone is used. Finer
dividing can be done in this way than by using a click-

FiG. s4.

wheel, and the additional cost is not great, nor is it
much more difficult to make.

It may as well be mentioned here that variously-
shaped springs very suitable for this work can be
obtained at an ironmonger’s or gunsmith’s, as many
shapes of such are used in locks, guns, and rifles ; and
spring-making is hardly within the scope of an ama-
teur’s capabilitics.

The foregoing details will, I think, suffice to enable
an amateur to make himself a sufficiently good chuck
for simple eccentric turning, if he is already a tolerably
good hand at metal-work. At the same time, I do not
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altogether advise the home-construction of lathe ap-
paratus, which needs special accuracy and perfect
fitting of each individual part. Such work is rather
for a master-hand than for an apprentice, and the
purchased article will save much disappointment in
the execution of ornamental work.

In speaking in an earlier chapter of the eccentric
cutter, which is very often used in combination with
the eccentric chuck, I omitted to state one very useful
and curious fact in connection with it, namely, its

FI1G. s5.

capability of cutting an accurate sphere in boxwood,
ivory, or other suitable material. To cut a perfect
sphere needs two operations, as the work has to be
chucked twice, which will be evident when describing
the formation of the hemisphere. The work is first
turned by hand to the hemispherical form, and may,
at the same time, be made to approach the perfect
sphere, leaving, however, a fairly substantial neck,
which will be subsequently cut away. The eccentric
tter is now fixed in the slide-rest, and its frame set -
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to 45° with the lathe centres or bed of the lathe—and
set exactly to bring a round-nosed tool to height of
centres. The cord is to be removed from the flywheel
and the lathe pulley slowly rotated by hand, while
the cutter is rotated at full speed. By means of the
slide-rest, the tool is gradually advanced so as not to
hitch in the work, and the result will be a perfectly-
formed hemisphere. The tool is set to touch the two
points A and B (Fig. 55) in its revolution. Of course,
if a sphere is required, the piece has to be re-chucked
by the finished hemisphere, and the operation re-
peated on the second half of the work. '

Having described the apparatus used for the more
simple decoration of articles turned in the lathe, it
only remains to add a few words in explanation of
their several uses and the principles underlying what
are known as eccentric patterns. These consist in
every case of intersecting circles, or segments of
circles, variously placed so as to form a pleasing
whole. These are for the most part cut with double
or single-angled tools placed in the eccentric cutter,
but some are grooved out with a drill to which linear
as well as rotary motion is given. In order to place
these circles as may be desired, three several or com-
bined means are at our disposal—the division-plate
of the mandrel, the movement of the slide-rest, and
the linear and circular movement of the eccentric
chuck. With these we are enabled to bring all parts
of the face of the work under the action of the
cutting-tools.

Let Fig. 56 represent a block of hard wood—box,
cocus, blackwood, and ebony, are mainly used for this
work. The block must be very accurately faced with
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a round-nosed tool in the slide-rest, or the cuts made
subsequently will be deeper in one part than in the
other, which would be fatal to success. Fixing the
mandrel by the index-peg in the zero-hole of any one
of the circles of holes selected, place the eccentric
cutter in the slide-rest, set to produce by its rotation

F1G, 56,

e l circle, using a keen double-angled cutter. It

eou;- S€ presumed that the cord or cords from the
~ = are suitably arranged to drive the cutter at
- SPeed—all which must be done and tested

Cut is made.

INovement of the slide-rest alone in a line
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across the face of the work we can place a succession
of intersecting circles in a straight line across a dia-
meter, as seen in the Figure—or, as in Fig. 57,
leaving the slide-rest in its first position and using
the division-plate of the mandrel alone, we can place
such circles all round the circumference, closer or

FiG. s57.

wider apart according to the number of holes passed
over before each fresh cut. After one circle is cut
we may shift the slide-rest, and thus bringing the
tool more central we can cut a second, or any desired
number of these interlacing circles. We may also
place them radially (Fig. 58), which is but a repe-
tition of Fig. 56, but with the mandrel shifted by its
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index a certain number of holes after each row of
circles has been cut, which will bring into the plane
of the line of centres a fresh diameter at each setting.
But we cannot by the slide-rest and division-plate
alone produce such a pattern as Fig. 59, because the
two circles of interlaced design are each round an

independent common centre, whereas in the previous
designs the main centre of the disc is the common
centre of the interlaced series of circles. It is here
that the eccentric chuck comes into use enabling us
to bring the new centres into the line of centres, and
n, using the division-plate of the chuck to place
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the several interlacing circles, we can cut them as
before with the eccentric cutter.

In the pattern known as the Turk’s Cap, the circles
have a diameter of half the radius of the main circle
(Fig. 60), through the centre of which all the cut
circles pass. This is commonly seen on the backs of

watches. For this only the eccentric cutter and

division-plate of the mandrel come into use—the

former regulating the size of the circles, the slide-rest

their centres, the index-plate the spaces between

them. The illustrations being drawn by hand, are of

course only indicative of the principle of this kind of
F
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work, and are consequently but very coarse, but they
show with greater clearness the details of the several
designs. The Turk’s Cap and many other patterns
may be cut—by means of the eccentric chuck alone—
with a fixed tool in the slide-rest, in which case the
overhead apparatus is not used, as the work itself

Fi1G. 6o.

takes up the several positions necessary, the tool
merely needing withdrawal after each cut.

In actual practice these designs do not deserve the
opprobrium which is often laid to their charge of
seing nothing but scratches not worth the trouble
cutting, because such is far from being their real
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condition. If, indeed, they really are “scratched,”
the fault is the workman, who has not been at the
trouble of sharpening and burnishing the tools. If
these are in perfect order, each cleanly-cut surface
will reflect the light like an infinite number of
mirrors, and the effect will be exceedingly beautiful.
They can never be adequately represented by print-
ing, because of the absence of this play of light and
shade. Moreover, a block which is intended for
printing needs very shallow cutting, or the printed
lines are so thick and clumsy that the beauty of
the pattern is utterly lost. I have endeavoured to
obtain some photographs, however, of work of this
kind cut by me many years ago, before hand and
ecye began to fail, and I hope these may turn out
sufficiently satisfactory to illustrate simple orna-
mental turning. Fig. 61 is added to show about
how close together the lines forming a pattern are
usually cut. The outside is called a shell pattern,
and the whole is cut by the aid of an eccentric
cutter and by the movement of the division-plate
by which the shells are formed. These, if examined,
will be seen to be merely a succession of circles, the
centres of which are upon a line forming a common
diameter to all of them; but each being smaller (or
larger) than the one next to it causes all the circles to
touch at one point. How is this done? Evidently
by shifting the centres after each cut by means of the
slide of the rest, while the eccentric cutter-slide is
similarly shifted to enlarge or diminish the size of the
circles. If again, as here, the shells are made in a
circle round the pattern, they are placed in position
by the division-plate on the mandrel. Each shell is
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not, as a rule, individually cut, and then the next
begun, but all are cut simultaneously. A ring of
circles is first cut, using the division-plate to place
them either in contact, as here, or at any given dis-
tance apart ; then the cutter-slide is shifted to reduce
the size of the circle, and the slide of the rest is
moved to shift its centre nearer to the common centre

Fi1G. 61,

of the whole, and, with the same settings of the
division-plate as were first used, a second ring of
circles is cut, and this is repeated till the pattern is
completed. These shells should be cut with a szzg/e-
angled tool, well polished. The Turk’s Cap (Fig. 60)
evidently consists of a ring of large circles, the cir-
cumference of each passing through the common
centre. Their size is determined by the distance the
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cutter is set from the centre of the instrument ; their
position by the slide-rest ; their distance from each
other by the division-plate of the mandrel.

I think it will teach the reader the whole art of
ornamental turning (7., of surface patterns) to cut
successively the examples here given. They may be
cut as coarsely as the illustrations, and will thus save
the operator the tedium of finer work. The object is
solely to teach the learner which of the means at
hand produces the several results—size of circles ;
position of the same; and the best sequence of the
operations, namely, where to begin, and how most
safely and expeditiously to follow on.

In the photograph (Fig. 62) accompanying this
chapter the third of the flat discs shows fairly well
the eccentric work on the original. The cutting is
fine and even. I forget the exact number of circles
which form the border, but probably there are over
one hundred, and the rest of the pattern must have
contributed to tax severely the patience of the writer,
who, however, in those far-off days had more zeal
than discretion. ’

The central ornament and ivory knick-knack upon
it show chiefly fluted and ordinary drilled work. The
flutes were cut after the ivory had been partly hol-
lowed out, but were not cut through. The hollowing
was then completed until the flutes were cut into,
completing the design. This is often the safer mode
of working and produces a better result. It also
removes the danger of breakage by the too rapid
penetration of the drill.

In the frontispiece (Fig. 63) are shown a few more
cxamples of simple ornamental turning not even
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needing an eccentric chuck. All the fluting is done
with a plain round-ended drill, which tool almost
without other appliances is capable of producing
very beautiful work. The tall pedestal of the article
on the right-hand side has a bowl with six flat sides.
These are done with the eccentric cutter after the
bowl is turned. It is left thicker than would other-
wise be the case, and the number of sides are deter-
mined by the division-plate on the mandrel pulley.
This flat-sided work is often needed, as it adds
greatly to the beauty of a design by contrast with
work of circular or elliptic outline. Each such flat
surface may be subsequently decorated with drilled
or fluted work, but a caution may here be given not
to multiply decoration to too great an extent. The
“rule is “ Decorate a construction, but do not construct
a decoration.” The twisted pedestal of the ornament
on the left of the photograph was done entirely by
hand ; the other, which is rather of a complicated
design, was cut by a cord arrangement between the
slide-rest and overhead, with a second overhead shaft
driving a flying cutter. A self-acting screw-cutting
lathe would have donc away with the nced of one
overhead shaft, but such was not at the time in my
possession. | must now bring to a close this somewhat
imperfect sketch of the method and means of accom-
plishing simple decorative lathe-work. I have shown
that up to a certain point it is by no means a costly
amusement, and is capable of extensive development
by a thoughtful and patient workman. Even if the
eccentric chuck is omitted, which is the most expen-
sive of the apparatus described here, a great deal of
excellent and handsome work can be done. Like all
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good work in this world, Ornamental Turning needs
energy and perseverance to carry it to anything
approaching perfection, but it amply repays the care
bestowed upon it; and to business men especially, .
who have to toil drearily behind a desk from morn to
dewy cve, the Lathe supplies that kind of healthy
and intellectual amusement so needed to keep the
MENS SAna 1n Corpore Sano.
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