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CHAPTER ONE

BOOK ONE

WOOD TURNING

THE
LATHE

and its

EQUIPMENT

OOD TURNING is a fascinating

art, and the lathe, more than any

other tool in the shop, is in itself
a complete unit capable of producing fin-
ished work. The operation of the ma-
chine is not difficult, indeed, any beginner
can make a creditable turning on the very
first try by using scraping methods. True
wood turning, however, is a cutting opera-
tion, and the acquisition of the necessary
skill to fashion turnings quickly and well
in this manner demands
some knowledge of meth-
ods and considerable prac-
tice in their application.

The Wood Lathe.—A typi-
cal wood-turning lathe with
its principal parts named is
shown in the photograph on
the opposite page. The es-
sential major parts comprise
the lathe bed, the headstock,
the tailstock, and the tool
rest. The headstock carries
the live or power-driven
spindle, and is firmly fixed
to the left end of the lathe
bed. The tailstock carries
the dead or fixed spindle,
and this unit is arranged so
that it can be clamped any-
where along the bed of the
lathe to suit different-length
turnings. The tool rest con-
sists of two major parts—
the base and the tool rest
itself. Different types of
rests are interchangeable in
the same base, and the whole
unit is readily clamped at
any position along the lathe
bed.

There are two general
types of lathe spindles. The
one shown in the illustration
has a hollow spindle in both

size. The two main attachments of this
nature are the spur center, No. 19, which
fits the headstock spindle, and is conse-
quently known as the live center, and the
cup center, No. 18, which fits the tailstock
spindle, and is known as the dead center.
In operation, the work is mounted between
these two centers for turning, the spurs of
the live center serving as the driving
member.

The headstock spindle is also threaded
at either end for mounting
faceplates, aright-hand
thread being used on the in-
ner end of the spindle and a
left-hand thread on the out-
er end. The most common
type of faceplate is about 3
in. in diameter, and has a
center hole and three outer
holes for use in screw-fast-
ening the work to the face-
plate.

The tailstock of the lathe
has three different adjust-
ments. First of all, it can
be moved bodily along the
lathe bed and can be clamped
at any position by means of
the tailstock clamp (No. 8).
Secondly, it can be moved
within slight limits across
the bed of the lathe by
means of the set-over screws
(No. 14). Thirdly, the spin-
dle can be projected or re-
tracted inside the body of
the tailstock by manipulat-
ing the feed handle (12).
Any desired position can be
fixed by clamping the spin-
dle with the tailstock spin-
dle clamp (No. 11).

Indexing Mechanism. — The
indexing mechanism consists
of two rows of holes, accu-

H Top, inserting the spur center in 3
headstock and tailstock. The °p ‘msertiag the Foindler Con. rately spaced around the rim

second type has a suitable- ter, releasing the tailstock clamy. of the drive pulley. There
diameter arbor on which are Bottom, the tailstock spindle is are 60 holes in the inside

an

clamped or threaded the graduated as an aid in taking .o spaced 6 degrees apart,

various lathe attachments.

All operations in this book are shown on
the hollow spindle lathe, yet it must be
understood that these operations can be
done just as well on the solid arbor spin-
dle. Both headstock and tailstock spindles
have a No. 2 Morse taper hole to take at-
tachments with tapered shanks of the same

and 8 holes in the outer row,
spaced 45 degrees apart. The sliding pin
on the side of the headstock has two posi-
tions so that the point can engage any
hole in either inner or outer row. The
indexing mechanism is used for dividing
faceplate work, and for spacing cuts in
fluting, reeding or any similar work de-
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are often used between the lathe bed and
the bench top so that shavings can be
easily cleared away.

Accessories.—The drawing in the center
of the page pictures various accessories
which are frequently used in wood turning.
The 24 in. tool support is invaluable when
doing turnings which cannot be covered
from end to end with the shorter tool rest.
The right-angle support is used for face-
plate work, and permits operations on both
the rim and face of the turning. The screw
center furnishes a quick and satisfactory
method of mounting small faceplate turn-
ings. The grinding wheel arbor is valua-
ble as a means of mounting a grinding
wheel, wire brush or buffing wheel in the
lathe. Sanding accessories
are worthwhile aids, the

@ INSTALLATION

manding equal divisions
of space around the turn-
ing.

Tools, — The standard
set of tools used in wood
turning comprises five
different shapes. Most im-
portant of these is the
gouge, a round-nose, hol-
low chisel which is used
for roughing cuts, cove
cutting and other opera-
tions. Next in important
is the skew chisel, a dou-
ble - ground, flat chisel,
with the end ground to an
angle instead of being
square across. This tool
is used for smoothing
cylinders, for cutting
shoulders, beads, vee- STEADY
grooves, etc. The spear REST
or diamond-point chisel
and the round-nose chisel
are scraping tools which

RIGHT-ANGLE
TOOL i
SUPPORT

SANDING DISK

two most common types
being the sanding drum and
the sanding disk. The drum
is fitted with a tapered
shank to fit inside the head-
stock spindle, while the
disk is threaded to fit the
threaded nose of the spin-
dle. The steady rest is
used as a support for long,
slender turnings, or as an
end support for shorter
work.

Measuring Tools. — Lathe
work demands certain
measuring tools, namely,
the rule and calipers. The
rule is used for taking di-
mensions along the turn-
ing, while the various cali-
pers are used in measuring
diameters.  Calipers are
best of the spring type
since they are often ap-
plied directly to the re-
volving stock, and must be
depended upon to hold a
set dimension when in this
position. The dividers are
used mainly in faceplate
work where they are use-

are used where their
shape fits the contour of ® ACCESSORIES

the work. The parting tool is a double-
ground tool, and is used for cutting-off
and for make straight incisions to any
required diameter.

Installation.—The lathe can be mounted
on any work bench or on a special bench
with steel legs, as shown in the upper
photo. The motor can be mounted below
or to the rear of the lathe, depending on
the method of installation. The motor
should be 14 H.P,, 1750 R.P.M., and should
be fitted with a 4-speed cone pulley to
match the pulley on tthe headstock spin-
dle. Substantial fastenings are essential.
The lathe should be securely fastened by
bolts or lag screws to the bench, and the
bench itself should be anchored to the
floor wherever possible. Raising blocks

[6
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Centering the Work.—Wood stock for any
turning which is to be worked between
centers must be properly marked before it
can be placed in the lathe. The stock
should be approximately square, and the
ends should be square with the sides. Two
common methods of determining the center
are shown in Figs. 1 and 2. In the first
of these, a distance a little more or a little
less than one-half the width of the stock is
set off from each of the four sides. The
small square thus set off in the center can
then be accurately used in marking the true
center. The diagonal method, as shown in
Fig. 2, consists of drawing lines from cor-
ner to corner, the intersection marking the
center of the work. The top of the tool
rest or any other straight edge can be used
in running in the marks.

After marking each end, the true center
should be definitely marked with a punch
awl or with dividers, as shown in Fig. 3. If
the stock is hardwood, the centers should
be drilled to a depth of about 15 in. The
spur or live center is then placed against
one end of the work and seated by striking
with a mallet, as shown in Fig. 6. In hard-
wood, it is necessary to make a starting
seat for the spur center, this being done by
sawing on the diagonal lines, as in Fig.
5, and drilling a small hole at the intersec-
tion of the cuts. After setting the center,
a mark should be made on one of the diag-
onals in line with the adjusting screw cen-
terhole, as shown in Fig. 7. This permits
perfect re-centering of the work at any
time. The end of the work which is to
take the tailstock center should be oiled,
placing the lubricant on the wood either
before or after it is put in the lathe, Fig. 8.

After marking each end of the stock, the
work can be mounted in the lathe. The
stock is first pressed against the live cen-
ter so that the spurs enter the grooves pre-
viously marked. Next, move the tailstock
up to a position about 1 or 1%4-in. from the
end of the stock, and lock it in this posi-
tion. Advance the tailstock center by turn-
ing the feed handle until the center makes
contact with the work. Continue to ad-
vance the center while slowly rotating the
work by hand. After it becomes difficult
to turn the work, slack off on the feed
about one-quarter turn and lock the quill
spindle. The work is now ready for turn-
ing.

CHAPTER TWO

SPINDLE
TURNING

e

RK ALSO
? AW
SR égméaonw.s

DIVIDERS
f LIVE
CENTER

ALWAYS
oL
THE
DEAD
CENTER [

YSE A L .
MALLET 1O | ] (| FOR RE
SET CENTER| 4/ CENTERING

POSITION Of
sl &’Essf

Photographs and Diagrams Above Show Various Opera-
tions in Centering Lathe Work.

71

00—



KE ,

-§ POINT

TRAVELING| - T
TO CENTER)

OF WORK \_

Tool Rest Position.—The tool rest is now
mounted in place, about 1§ in. away from
the work and 1% in. above the work center-
line, as shown in Fig. 9. This position may
be varied to suit the work and the opera-
tor, but the rest should never be below the
center of the work. A guide mark to show
the most suitable working position can be
placed on the tool rest shank, as shown in
Fig. 10 on the previous page, as an aid to
quick and accurate re-setting. Once some
experience has been obtained in turning, the
proper setting of the tool rest will become
almost second-nature.

The Roughing-Off Cut.—The large gouge
is used in the first turning operation of
roughing-off the sharp corners of the work.
Run the lathe at low speed, and hold the
gouge in the manner shown in Fig. 1. The
cut starts about 2 inches from the tailstock
end, and continues from this point towards
and off the tailstock end. A second bite is
then taken about 2 or 3-in. to the left of
the first cut, advancing again towards the
tailstock to merge with the cut previously
made. This procedure continues until a
point about 2 in. from the live center is
reached where the gouge is rolled in the
opposite direction to carry the final cut off
the live center end of the work. The rough-
ing cut should not be carried out with one
continuous movement, as shown in Fig 3,
as this tends to tear long slivers from the
corners of the work; neither should the

[8]

Left, Photos Show Right and Wrong Methods of Mak-
ing Roughing Cut. The Diagram Shows Points in
Handling the Gouge and Skew Chisels.

cut be started directly at the end of the
stock, Fig. 2, for the same reason. The cut
can be safely carried from the center of
the stock towards and off either end once
the first roughing cut has been made in the
manner previously described.

The position of the gouge in relation to
the work involves two or three important
angles. First of all, the tool may be ad-
vanced along the work either from right to
left or from left to right. From left to
right or from headstock towards tailstock
is preferable, since this throws the chips
clear of the operator. The gouge is rolled
slightly in the direction in which it is ad-
vancing; also, the cutting point should be
a trifle in advance of the handle, as shown
in Fig. 4. The tool is held well up on the
work, with the bevel or grind tangent to
the revolving surface, as shown in Fig. 5.
It should not be pushed squarely into the
work, as at 6, since this position will cause
the tool to scrape instead of cut. Once a
cylinder has been formed, the proper loca-
tion of the gouge can be determined by
placing the tool with its bevel rubbing the
wood, then gently lifting the right or han-
dle hand until the edge begins to cut. The
roughing cut is carried out until the work
approaches 14 in. of its required diameter,
stepping up to second low speed once a
barely cylindrical form has been attained.
The position and handling of the gouge, as
described, applies to finish surface cuts as
well as roughing-off.

Squaring the Ends.—After the work has
been reduced to a cylinder, the ends may be
set off or squared to mark the length of the
turning. This can be done by using the part-
ing tool, as shown in the sketch at the top
of the opposite page; it can also be done
entirely with the skew chisel. In the skew
method, a light nicking cut is made with
the toe of the chisel, as shown in Fig. 7,
above, pushing the point directly into the
work a trifle outside the required dimen-
sion. This cut cannot be made very deeply
without danger of burning the chisel, so it
becomes necessary to make a “clearance”
cut by inclining the skew away from the
first cut and again pushing the tool into
the stock. This procedure of side cut and
clearance cut is continued until as much
of the stock is removed as is desired.




At the left end of Fig. 8 on the opposite
page is shown the proper position when
making the side cut in squaring an end. The
essential point is that the grind of the skew
adjacent to the end being cut must be near-
ly parallel with the end surface of the
work. There should be just a fracticnal
variation from this plane—enough to allew
the toe only to cut while the heel of the
grind serves as a fulcrum. The right end
of Fig. 8 shows the tool being advanced for
the clearance cut. Here, the tool is in-
clined so that the grind farthest away from
the end surface being cut will parallel the
intended surface of the V-cut. Here, again,
the toe does the cutting, the grind or bevel
being parallel with the cut surface but with
enough variation to prevent the heel from
catching. The heel of the grind again
serves as a fulcrum. In both cuts, the cut-
ting edge of the chisel should be advanced
in a line towards the center of the work,
as shown in Figs. 9 and 10.

Smoothing a Cylinder.—This operation is
done with the large skew chisel. The man-
ner of placing the tool is shown in the
sketch above, the chisel being placed well
above the work and then brought down un-
til the center portion of the cutting edge
makes contact with the work. The handle
is then gently raised to enter the cutting
edge to the proper depth, after which the
tool is advanced evenly along the work. As
with the gouge, the skew can be advanced
in either direction; also, the cutting point
should be slightly in advance of the handle.
The heel of the grind serves as a fulcrum,
and the handle hand controls the depth of
cut by rockiug the chisel on this pivot
point. The point of contact with the work
should be in the approximate center of the
cutting edge, although some workers pre-
fer a point a little closer to the heel of the
chisel. The two center photographs on this
page show the skew chisel in the proper
working position, the cut being made from
headstock to tailstock. For cutting in thc
opposite direction, the chisel is simply
turned over, as can be seen in the upper
diagram.

Using the Parting Tool.—The parting tool
is perhaps the easiest turning tool to han-
dle. In use, it is simply placed with its
narrow edge against the tool rest and
pushed into the work, keeping the lower
bevel approximately tangent with the sur-
face of the cylinder being cut, as can be
seen in the upper diagram and also in the
lower photo. The tool is frequently used
with one hand, as pictured in the upper
photo, the cut progressing until the cali-
pers slip over the work to indicate the
completion of the cut.

Position of Hands.—In all tool handling,
the handle hand takes a natural position,
being nearer or farther from the end de-
pending on the amount of leverage re-
quired. The position of the tool rest hand
is more a matter of individual liking rather

{ PoSITION OF
S PARTING TOOL

PLACING SKEW
FOW B 4

Freehand Manner of
Holding Chisel. The
Handle Hand is the
Control Hand.

When the Chisel Is
Held in This Manner,
the Chisel Hand Con-
trols the Cut.

Gt :
The Parting Tool Is
Held Upright, With
the Narrow Edge
A st the Rest.

than any set or “proper” position. The
hand may be held palm down, fingers en-
circling the tool, and with the wrist
dropped so that the heel of the hand below

[9]



Photo Above Shows How the Skew Chisel Is Held
when Making the Side Cut in Squaring a Shoulder.

the little fingers acts as a sliding guide
along the rest. Again, the hand may be
held palm up, in which position the side of
the index finger supplies the guide along
the rest. In still another position, the
wrist is not dropped, but held quite high,
the small finger serving as the guide. All
of these positions are shown in the various
photographs; and the proper one to use is
the one which you find most to your liking.
Generally speaking: Palm down and a heel
guide for heavy roughing; palm up and a
finger guide for control and accuracy.

Cutting Shoulders. — This cut is quite
similar to squaring an end. The parting
tool is first used to reduce the wood to
within about one-sixteenth inch of the re-
quired shoulder and finished diameter, as
shown in Fig. 1. The waste stock is then
cleaned out with the gouge, as shown in
Fig. 2. You are now ready to actually cut
the shoulder. Ordinarily, the small skew
is used, holding it in the manner shown in
the photograph to the left above. The most
important thing here is that the bevel of
the chisel next to the cut should be very
nearly parallel to the cut, as shown in
Fig. 3-A. There should be just a little in-
clination away from this plane—enough to
allow the toe of the chisel to cut and the
heel of the grind to pivot on the surface of
the cylinder. The exact position demands
a careful study with the work directly in
hand. The cut taken is about #% in., and
the handle of the skew is gradually raised
as the cut deepens to keep the toe towards
the center of the cylinder.

The horizontal cut is also made with the
skew, but in a little different manner from

The Heel of the Skew Chisel Is Used in Making the
Horizontal Cut Where It Joins With the Side Cut.

that used in doing plain cylinder work. If
the shoulder is long, the ordinary skew
position can be used for the outer portion
of the cut, but at the angle between the
horizontal and vertical cuts, the heel of the
chisel moves into a position tangent be-
tween the skew and the cylinder, as shown
in the photo to the right and in Fig. 4. In
this position, the handle of the chisel is
raised slightly to allow it to cut as the tool
moves along the rest. A very light cut
should be taken in order to produce smooth
work. The heel of the skew can be used
for making the entire cut, if desired, but
the cut, whether in this position or any
other position, should not be picked up
directly at the end of the stock. It is quite
evident that any horizontal cut started di-
rectly from the end of the work will have
a tendency to bite into the wood, often
ruining the entire piece. Always run off
the end and not into it. Where special oc-
casions arise making this procedure impos-
sible, make certain that the chisel is se-
curely held and set for a light cut before
touching the tool to the end grain.

If you are simply squaring the ends of
a cylinder, you would use the first opera-
tion—the vertical cut—until the diameter
of the cylinder is reduced to a little less
than the size of a lead pencil, as de-
scribed on page 8. The work can then be
removed and completed with saw or knife.
Experienced lathe men insert the chisel
with the left hand while holding the cyl-
inder loosely with the right, and cut away
the work at the live end while the lathe

Diagram Below Pictures Successive Operations in
Roughing-out and Finishing a Shoulder.

| o]

CLEAN OUT
THE WASTE
STOCK WITH
THE BOUGE

USE ORDINARY
SKEW POSITION
HERE

TAKE ABOUT
2’ SHAVING, ‘QD
)

e USE THE YOR
OF THE SXEW || TO THE
TO MAKE THE || SHOULDER
VERTICALCUT|
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is running. Beginners should simply re-
duce the work to small diameter and then
remove for finishing.

Vees and Beads.—Two methods are used
in making beads——scraping and cutting,
The scraping method uses the spear or dia-
mond-point chisel, and works to best ad-
vantage on beads which are separated by
a parting tool cut. This manner of forming
beads is very simple—it demands only a
scooping action to properly round off the
corner, as shown in Fig. 1. This metheod
is also useful in working in tight corners,
where the use of the skew chisel might
result in a run or bite. Scraping, as a whole,
is slower, harder on chisels, and less pro-
ductive of smooth, clean work than cut-
ting methods.

Cutting beads quickly and accurately is
one of the most difficult lathe operations,
and craftsmen differ largely on what is
proper technique. The usual method is as
follows: A deep vertical cut is made at
the point where the two curved surfaces
will eventually come together. This cut
can be made with either the heel or the
toe of the skew chisel, the lower photo
showing the toe being used. Care must
be exercised in making this cut not to burn
the chisel by too continuous a pressure.  &iseL
Now, place the small skew at right angles -7
to the work and well up on the cylinder.
The chisel is flat on its side at the start,
and is evenly rotated through the success-
sive stages of the cut, as shown in Figs.
2, 3 and 4. At the same time, the chisel
is drawn slightly backwards so that it will
be at all times tangent to the curve. The
upper photo shows the cut at the half-
way stage. The cut is entirely with the
heel of the chisel. The opposite side of
the bead is then cut in the same manner.

SCRAPING
METHOD

CUTTING
METHOD

Cutting full V-grooves demands much
the same technique as the cutting of beads.
Here, again, a deep vertical cut is made to
indicate the proposed bottom of the de-
pression. The chisel is started well up on
the work, and the handle is raised to enter
the heel of the chisel to the required
depth. Only one-half of the V should be
cut at a time, then the chisel is reversed
to cut the other half. As in all cutting
with the skew, the bevel next to the cut
must be used as a fulcrum, without, at the
same time, allowing the full edge of the

Photos Above Show Cutting of Vees and Beads. The
Diagram Below Shows Manner of Making Long Cuts.

CHISEL INCLINED
IN DIRECTION 27
oF cuT

CUTTING
BOINT |

~

START TAPER
WITH HEEL !
F SKEW ¥ )




Above, Left, Shows the Start of the Cove Cut. The
Photo at Right Shows How Chisel Is Rolled. Various
Steps in Cove Cutting Are Shown in the Diagram.

chisel to catch and cause a run. V-grooves
can also be made with the toe of the skew,
the method being the same as used in mak-
ing the clearance cut when squaring an
end. This manner of working is particu-
larly good for deep, narrow cuts.

Long Cuts.—Long cuts are usually either
convex or straight-tapered surfaces. The
work is first worked down to the approxi-
mate size, using the parting tool to deter-
mine the diameters. With a convex sur-
face, the method used in making the finish-
ing cut is shown in Figs. 1 and 2, page 11.
The gouge is turned on the tool rest so
that it will be inclined considerably in the
direction in which it is about to move. The
grind is tangent to the work, and the cen-
ter point of the cutting edge is the contact
point with the wood. As the cut progresses
towards and around the end of the curve,
the handle is gradually raised and swung
to the right, as shown in Fig. 2, in order
to maintain the tangency between the
grind and the surface being cut. See Fig. 3.
The large skew can also be used for this
operation, the tool handling being much the
same as for cutting a bead.

Figs. 4 and 5, page 11, show the cutting
of a long taper. The skew is used, and the
operation differs from smoothing a cylin-
der only as regards the start of the cut.
The starting cut should be made with the
heel, as shown in Fig. 5, to prevent the tool
from digging into the work. As the tool
runs down the work, the chisel can be
pulled back to allow the center point of
the cutting edge to cut. However, the full
taper can be made with the heel. There
will be a tendency to cut too deeply at the
center of the taper which should be guard-
ed against. The direction of cutting is
always downhill.

Cove Cuts.—Second to forming a perfect
bead, the cove or concave cut is the most
difficult to master. This cut is made with
the gouge, the size of the tool depending
upon the size of the cut. The size of the
intended cove is first laid out, and the
gouge is pushed directly into the work to
remove the surplus stock slightly within

riz]

the lines showing the limits
of the cut, as pictured in
Fig. 1. The cove cut can
now be made. The gouge is
placed on edge on the tool
rest in such a position that
the grind of the chisel
forms an approximate right
angle with the work, as
shown in Figs. 2 and 3. The
chisel contacts the work
at the center of the cutting
edge, the tool being held so
that the centerline of the
gouge is pointing directly
towards the center of the

V N WELL
J UP ON WORK

revolving stock, as shown in Fig. 4. The
chisel could be held higher on the work, if
desired, but the centerline of the tool
should still point towards the center of the
stock. This starting position is impor-
tant; otherwise the gouge will have a tend-
ency to run along the surface of the work.

From the starting position, the gouge is
pushed into the revolving stock, and the
tool is rolled on the rest. A triple action
takes place here: First, the chisel is rolled
to follow the shape of the cut; second, the
handle is dropped slightly so that the por-
tion already cut will force the lip of the
chisel sidewise; third, the chisel is pushed
forward so that at the end of the cut, Fig.
5, it will be well up on the work and tan-
gent with the cut surface.

Only one-half of the cut is made at one
time, then the position of the chisel is re-
versed to cut the other half. The corners
of the chisel should be well-rounded, and
the cut should always stop at the bottom of
the cove in order that the tool edge will
not catch in the wood on the other side of
the cut. Because of the possibility of a
run when starting the cut, many workers
grip the tool onto the rest. Solidly held
in this manner, any tendency towards run-
ning is avoided. If the exact center of the
chisel contacts the wood, Fig. 4, a run is
impossible, but since this position cannot
be seen exactly in actual work, a solid
gripping of the tool onto the rest is some-
times advisable.




CHAPTER THREE

FACEPLATE
AND CHUCK
TURNING

CHISEL

SCRAPING
WITH SPEAR ¢
OR DIAMOND

« e SCRAPING
- WiTH SQUARE

The Photographs and Dia-
gram on This Page Show the
Various Elementary Opera-
tions in Face Plate Turning.
Scraping Methods Are Em-
ployed Throughout, With the
Bevel of the Chisel Held
Downwards.

Mounting the Work.—Turnings which can-
not be worked between centers are general-
ly classified as faceplate or chuck turnings.
The faceplate to which the work is attached
can be of several types, the most common
being the single screw center, the 3-in. plate
with center hole and three outer holes, and
the 6-in. faceplate with four slots through
which screws may be inserted into the
wood. In operation, the work to be turned
is simply screw-fastened to any of the face
plates mentioned. On work where screws
are impossible or objectionable, a piece of
scrap stock is first screw-fastened to
the faceplate, and to this is glued the turn-
ing stock. A piece of paper is usually
placed between the glued surfaces so that
they can be later separated. The paper is
not necessary with some of the fast-dry-
ing adhesives now on the market.

Elementary Operations. — The turning is
largely scraping, using the round nose or
mortising chisels. The bevel side of the
chisel should always be the underside, and
the point of contact should be horizontal
on a line passing through the center of the
work.

The first operation on any faceplate turn-
ing is generally cutting to diameter. This
can be done with the square nose chisel by
simply holding the tool against the work,
as shown in Fig. 1. The chisel may be
moved from side to side if a single cut

does not cover the width of the stock. The
turning should be previously cut to within
T4 in. of the required diameter on the band
saw. In another method of turning to
diameter, the spear point chisel is used,
holding this so that one of the cutting
edges parallels the surface being scraped,
as shown in Fig. 2. The skew and parting
tool are also used in cutting to diameter,
making the cut from the face to the rear
of the stock.

Very often the face of the disk is sur-
faced as the initial operation, using the
square nose chisel, as shown in Fig. 3.
The cut should be started at the center
and worked towards the rest. After the
cut is completed, the new wood surface
should be tested with a straight edge or
with the side of the chisel to determine
whether or not it is perfectly square.

Some workers prefer to use the large
skew for facing. The tool is placed flat
on the rest and square with the lathe bed,
the toe edge of the chisel being next to
and parallel with the face of the work. A
light bite is then taken and the chisel ad-
vanced to the center of the work in the
same manner employed when using the
parting tool. The point of the spear chisel
and the bevel on the left side can also be
used in the same fashion. Do not use any
tool on the far side of the disk, as this will
only throw the tool upwards.

[13]
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Other elementary operations in face
plate turning are shown in Figs. 4, 5 and 6.
The round nose chisel is used for all con-
cave cuts, while convex surfaces are
worked with the spear point chisel or the
square nose chisel in the manner shown.
Larger turnings are worked in the same
manner, but are mounted on the outer end
of the lathe, as shown in Fig. 7.

Turning a Ring. — Some work must be
turned on both sides, prohibiting the use of
screw fastenings. The turning of a ring isa
typical example. In order to hold work of
this nature, chucks must be used. Chucks
are of two kinds—recessed and spindle—
and are made up as needed. The manner of
turning a ring on a recessed chuck is shown
in Fig. 8. The work is mounted on a backing
block while the outer surface is shaped to
the required contour, as shown at A and B.
The work is then removed from the lathe,
and a recessed chuck is made which will
just take the half-finished ring with a
“press-fit.” The center portion of the turn-
ing is then cut away and the ring com-
pleted, as shown at C and D.

[14]

Operations in Turning a Ring on Both Recessed and
Spindle Chucks. Fig. 7 Shows Mounting of
Large Work.

In turning a ring on a spindle chuck, the
operation follows much the same proced-
ure, with the exception that the center is
cut out just before the work is removed
from the lathe. It is then remounted on
the spindle chuck and the outer portion of
the ring finished. Figs. 9 to 11 picture the
successive operations in turning a ring in
this manner. The spindle chuck on which
the work is mounted in Fig. 11 can be eas-
ily seen in Fig. 14. Variations in the exact
use of chucks are quite numerous—the es-
sential points being merely that the chuck
will hold the work while permitting the
turning of the surface. Constant use
should be made of templates to guard
against over or under-cutting the work.

Internal boring, as required in cutting
out the center of a ring and in many other
operations, can be done in a number of
different ways, the most common being as
shown in Figs. 12 and 13. If a disk only
is to be cut from the center of a larger
piece, the parting tool is used to cut in at
the required diameter. Internal boring is
also done with the gouge, holding this ver-
tical and a little above center. Special
tools can be made up for deep cutting. The
use of an expansive bit with the lead screw
filed smooth is sometimes useful, as is also
the boring tool held in the slide rest.

Turning a Sphere.—~Wooden balls of any
size are first rough-turned between centers,




as shown in Figs. 1 and 2. The stock should
be of sufficient length to permit cutting-
off. Care must be exercised in the initial
turning to avoid any deep cut which would
make the later forming of a perfect sphere
impossible. The work is then removed
from the lathe and the surplus end
stock cut off. A chuck similar to the one
shown in Fig. 3 is made up to hold the
partly finished ball. The recess should
preferably be in end grain. With a snug-
fitting chuck of this kind, no other support
for the work should be necessary. The
tailstock can be brought up, however, after
first removing or setting back the point.
The cup itself will not mar the work if a
piece of leather is placed between it and
the end of the turning.

A shallower type of chuck is
shown in Fig. 4. This may be
recessed in a solid block for at-
taching to the faceplate as be- /
fore, or it can be made of hard-

— 3 Above, Rough-Turning a Ball
Previous to Chucking, as
Shown at Left.

turned slightly within

wood with a taper shank to ex- /7 the chuck, this being
actly fit the headstock spindle. \ EQUALCT| followed by another
The shallow chuck requires end / @ scraping cut in the new
support for the work, a good e position. The shallow
method being to use an adapter FIRST STAGE IN TURNING A BALL, cup chuck will readily
center in the tailstock, slipping BALL accommodate the ball

/é'as‘é%gdcoﬁ” as it grows smaller,

FEST FREQUENTLY but the deep chuck

lubricated on the inside so that it
will revolve freely on the adap-
ter, turning with the work. In a
similar manner, a button can be
made up for a 60-degree plain
center, or a spinning center and
small follow block as used in
metal spinning can be used.
Whatever the method, care
should be used to avoid burning
the work.

The actual turning of the ball
i1 any kind of chuck is a scrap-
ing operation. The essential point
is a frequent and systematic ro-
tation of the work inside the
chuck. That is, a light scraping
cut is taken in one position, then
the lathe is stopped and the work

a nosepiece of wood over this, as
shown. The nosepiece should be E
)

Below, Trueing the Surface of a Ball
Held in a Shallow Cup Chuck With
Nosepiece End Support.

BLOCK BAND SAWED
TO SHAPE PREVIOUS
TO TURNING

ST
WITH TEMPLATE, will need refacing and

deepening as the work
progresses.

Figs. 4 and 5 show a
special ball chisel
which is ground to the
same radius as is in-
tended for the finished
ball. Working with this
chisel, the first cut sets
the diameter and fur-
nishes a positive guide
for each succeeding cut
as the ball is rotated in
the chuck. Another
method which affords a
positive ridge line to
work to is shown in
Figs. 6 and 7. In this
method the diameter of
the ball, with a slight
allowance for trim-
ming, is set off on ad-
jacent sides of the
square stock and cut
® on the band saw. Pieces

from the first cut are

bradded back in posi-
tion to allow the second cut to be
made, as shown. The band-sawed work, as
shown in Fig. 7, is then centered in the
usual manner and mounted in the lathe
where turning to remove the sharp corners
will give a perfect spherical section which
needs only trueing of the ends in a cup
chuck. If the initial turning is done at low
speed, the ball-shape can be easily seen.
Whatever the method used, frequent use
should be made of templates and calipers.
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work. Fig. 1 pictures the turning of a nap-
kin ring on an arbor. In this method, a
hole is drilled completely through the
blank wood stock. A separate piece of
wood is then turned between centers to fit
this hole snugly, having a very slight taper
from headstock to tailstock. The work is
forced over this arbor, and the outer con-
tour of the work shaped to exact dimen-
stons. A chuck is then made to fit the out-
side dimension of the napkin ring very
tightly. The partly-turned ring is pressed
or gently hammered into the chuck, as
shown in Fig. 2, and one end of the work
and then the other is turned out to the
proper dimension.

The arbor or mandrel has many other
uses in turning where it is necessary to
have the inside and outside portions con-
centric. Toy cannons, wheels and spools,
lamp pedestals, etc., are typical examples
of the work involved. In most of these
cases, the original drilled hole marks the
finished diameter of the internal cut, leav-
ing only the outside to be shaped to di-
mensions. Possible slipping on the arbor
while turning can be prevented by slightly
dampening the arbor to raise the grain of
the wood. Chalk or rosin can also be used.
These aids are seldom necessary if initial
precautions are taken in tapering.

Figs. 3 and 4 picture another method
used in turning napkin

Above, Use of Arbor in Turning
Napkin Ring. Sketch at Right
Shows Turning of Ring on
Spindle Chuck.

Templates may be rubbed
with black lead so that
they will naturally mark
the high spots of the

WORK MOUNTED
ON FACEDU\TE\\

Y

rings. In this method,
the blank wood stock is
mounted on the single
screw center or on the
3-in. faceplate, Sufficient
surplus stock must be left
in either case to clear the
screws. The free end of
the work is turned to the

work. Final testing for
accuracy should be made
by boring the proper
diameter hole through
metal or thin wood, and
dropping the ball through
the opening several times
in various positions. @

One point which may

CHUCK TO FINISH

PARTLY WORKED RING
PLACED ON_SPINDLE

SPINDLE CHUCK /&5

proper dimensions, both
inside and outside, as
shown in Fig. 3. The
work is then removed
from the lathe, and a spin-
dle chuck is made up to
take the recessed portion
of the ring, as shown in

Fig. 4. A snug fit is es-

not have been sufficiently
stressed in the preceding paragraphs is the
position of the chisel while the ball is be-
ing turned in the cup chuck. One or two
light cuts may first be taken from the larg-
est diameter of the work towards the tail-
stock, as shown in Fig. 8 on the preceding
page. Finishing cuts, however, are always
taken on the diameter of the ball, turning
the work in the chuck to bring any high
spots to this line. The best chisel to use.
lacking the special ball tool, is a flat nose
scraping chisel of generous size.

Napkin Rings.—Napkin rings afford anoth-
er cxample of chucking, with many differ-
ent methods at the disposal of the turner.
The work somewhat parallels the tech-
nique as used in making rings and boxes,
with some changes to suit the nature of the

sential, but the work can-
not be forced excessively without possibili-
ties of splitting the turning. The rest cf
the ring can now be finished, making the
internal cut gradually larger to merge per-
fectly with the inside cut previously made
in the opposite end.

In working with any kind of a made-up
wood chuck, do not tolerate a poor fit. Any
play between the work and the chuck will
immediately make itself evident by off-
centering the turning, making accurats
cutting impossible. A very slight play may
be taken up by wetting the wood, but an
out-and-out poor fit can only be corrected
by making a new chuck. One or two turn-
ings of this nature will rapidly show any
beginner why well-made and perfect-fitting
chucks are essential.

[16]




CHAPTER FOUR

SPECIAL
TURNING
OPERATIONS

Post Blocking.—Some very attractive and
useful forms of spindle turnings have square
sections which are smaller in cross-section
than the diameter of the largest round sec-
tion. The two types shown in Fig. 1 are
typical examples, and turnings of this kind
are generally known as “turnings with re-
duced squares.”

In preparing the stock for turnings with
reduced squares, two distinct methods can
be used. The first of these consists in
using stock of sufficient cross-section to
accommodate the largest diam-
eter of the turning. The reduced
squares at either end or along
any part of the turning are cut to
the required size on the band
saw, as shown in Fig. 2, or on the
jointer, as in Fig. 3. The use of
the jointer gives a smooth, fin-
ished edge, but this method can-
not be used where the reduction
is heavy. Squares reduced by
band sawing must always be fin-
ished by sanding in order to re-
move the saw markings.

The second method of working
is known as “post blocking,” and
with careful workmanship and
good glue results in a finished
product almost as good as the
solid stock turning while being
less expensive, The first operation
inpostblockingcallsfor the joint-
ing of the main body of the turn-
ing to a perfectly square section.
Then, blocks of the same wood
of sufficient size are glued to two
sides of the square stock at the
proper position. Notice, Fig. 4,
that a slight projection is allowed so that
the wood may be sanded or jointed to a
perfectly flush joint. This is important.
Fig. 6 shows the two remaining blocks
glued into place. Perfect joints, matched
wood, good glue, and caretul glueing are
the essential points of good post blocking.

Turning the blocked post is carried on
much the same as any other spindle turn-
ing. The stock must be absolutely “on

ALLOW

. BUIGHT

T _PROJECTION
e

; s
- BAND SAW AND UQINTER
i RQEDUCTIONS

center.” The edges of the built-up section TRE SN
can be cut away on the circular saw or ! AS POSSIBLE
band saw before commencing the lathe

operations. If turned directly from the Teww FLusH A
square, as shown in the upper photograph, AR SHESEEREY TNA ‘

only a very slight roughing cut should be
taken, as the strain on the joints during . ;
the first stages of turning is considerable. ~
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MARK EACH
END AND
RIDGE LINES <
BEFORE TURNING

5

Oval Turnings.—This kind of turning can
be made on the lathe by off-centering the
piece to be turned. The stock from which
the turning is to be made should be of a
suitable rectangular shape. The true cen-
ter of the work is located in the usual man-
ner, after which the required off-center
points can be located by experiment to
obtain the shape required. A compass is
used in marking the end of the stock, as
shown in the diagram above, the compass
curves showing exactly how the finished
work will shape up. The shape should be
laid out on each end of the wood stock,
and the ends of the major axis of the
ovals should be connected with a heavy
pencil line, as shown. This line is called
the ridge line, and serves as a guide when
making the turning.

In making the turning, centering holes
are drilled at the two off-centers and the
true center at each end. The work is then
placed in the lathe, using two correspond-
ing off-centers as centers. Turn the lathe
by hand to see that the revolving stock will
not strike the tool rest. Use slow speed
for the roughing cut and second speed to
finish. The lathe should be stopped fre-
quently to inspect the progress of the
work. Cutting should continue until one
side of the stock is rounded off exactly to
the ridge line. This stage of the turning is
shown in the upper photograph and in the

[ 18]

Above, Laying Out Work for Oval Turning. Phota
at Left Show Operations in Turning the Work.

diagram. The cut should not fall short no
go beyond the ridge line, and it should bt
straight and parallel with the work
throughout its entire length.

The work is now removed from the lathe
and remounted, using the opposite pair of
off-centers. Duplicating the same proced-
ure as before, the work is turned down to
the ridge line. The gouge can be used for
the roughing cuts, while a flat nose scrap-
ing chisel does best for the finishing. The
lower left-hand photo shows the turning
with both sides of the oval shaped to the
ridge line. The stock is finally mounted on
the true centers and the sharp points cut
away. A further approximation of a true
ellipse is obtained by sanding while the
lathe is in operation with the stock on true
centers. Final sanding should be done after
stopping the lathe, working the paper with
the grain of the wood.

The same procedure is followed in turn-
ing tapered ovals, such as screw driver
handles. The work is first mounted on true
centers and the taper is turned to ap-
proximate major axis dimensions. The work
is then removed from the lathe to permit
the marking of the ridge lines and the re-
chucking of the work on either pair of off-
center points. The work proceeds as be-
fore—to the ridge line on either side, and
finally on the true centers again for round-
ing off.

Split Turnings. — Cabinets and furniture
are often decorated with pieces of half
round turnings. These may be made on the
lathe very easily by screwing two pieces
of stock together, as shown in Fig. 1. The
screws should be kept well clear of the in-
tended turning. Heavy stock can be fast-
ened with small screws by countersinking,
as shown in Fig. 2. The use of corrugated
clips is also practical as a means of hold-
ing the stock together. After fastening,
the work is turned in the usual manner.
Perfect centering is necessary in order
that both halves of the turning will be the
same size. The finished turning should not
be cut off with the parting tool, but should
be removed from the lathe and separated
with a back saw. The terminals of the
pieces can then be rounded off with sand-
paper or left square, as the case may be.




A somewhat parallel procedure is in-
volved in the making of lamp pedestals
where the turning is of such length as to
make boring impossible. In this case the
stock is sawed apart, and the hole for the
wiring is run in with the dado head on the
circular saw, as shown in Fig. 5. The stock
is then jointed smooth and the two halves
fastened together. In this case, of course,
the assembly is with glue for a permanent
joint. The ends of the stock are then
plugged for centering in the lathe, the
plugs being bored out with a suitable bit
once the entire turning is completed.

Turned Boxes.—These are generally clas-
sified in two main divisions: (1) The
grain of the wood is vertical, and, (2) the
grain is horizontal, as shown in the sketch
below. The classification is again carried
to the lid, the usual element taken into
consideration being the matter of whether
the lid fits the inside or the outside of the
box proper. Sketches A, B, C, and D show
typical cover styles.

Boxes are generally faceplate turnings,
and follow the same general technique. In
most instances of horizontal-grained boxes,
the stock must be glued to a soft wood
block, with a piece of glazed paper at the
joint. This block takes the screw or screws
of the faceplate so that the fastenings do
net pentrate to the bot-
tom of the box. The lid
of the box, being shal-
low, can sometimes be
fastened directly to the
face-plate.

The inside of both
parts of the box should
be turned first. In the

left-hand small photo below is shown the
lid recess being cut in a typical small box.
The outside is not touched beyond smooth-
ing the rough edges which may have been
left by the band or circular saw. After
turning the inside, the lid can be removed
from the faceplate, and the main body of
the box mounted in place. Here, again,
the inside only is turned, the operation
being as shown in the right hand small
photo. The lid should be tested for a fit
at various stages of the work, taking very
light cuts on the rim of the box proper to

\
STOCK FOR
LAMP
PEDESTAL

o) THE WORK
1S TURNED
I N THE
USUAL
MANNER

Above, Manner of Fastening Stock for Split Turnings.
Fig. 5 Show Stock Dadoed for Lamp Pedestal.

M “ .
EARNED DoKW “TURNED BOXES

A

COVER VARIATIONS

TURNED BOX WITH
GRAIN HORIZONTAL

finally arrive at a perfect joint,
Once the joint has been fitted, the
outside of the complete box can
be turned down, as shown in the
lower photo. With a well-fitting
lid, minor touches on the top of
the lid can be done without the
support of the dead center.

Where the grain of the wood in
the box is to run perpendicular
to the base, the stock can gen-
erally be left sufficiently long to

! Photographs Above Show Various Operations in Making a Turned take the faceplate fastenings. The

Box. The Sketch Shows Types and Variations in the

Lid.

turning proceeds as before. A glue
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job.

p.lete one unit of work, or the duplication of
§mg1e turning on a production basis. The form
is the most important, since it is apparent that {
four legs of a table must duplicate each other mo
exactly than four single turnings of a producti

In either case, however, the same gener
methods apply to the work.

.In making duplicate turnings, three po
sibilities of inaccuracies must be tak
into consideration. The first of these
the matter of lengths along the turnin
the second deals with diameters; the thi
has to do with the curved surface itself,

There are a number of methods in con
mon use for taking measurements alor
the turning. A rule can be used, of cours
but it is simpler and more accurate to wa
from a measuring stick or layout boar
This shows a half-section of the requir
turning, with all dimensions indicate
From this board, the necessary lines c:
be easily transferred to the cylinder, :
shown in the lower photo. An approxima
method which is very good for productic
work is shown at the top of the page. Tk
set-up is simply the “master” turning fas
ened to a piece of thin plywood, and s
mounted that it can be swung directly int
line parallel with the new work. Measurin
points can thus be taken off by eye wit
fairly accurate results. By penciling th
division lines first, this method becomes i
positive as the layout board. Another com
mon form of layout board has a sma
brad, which has been sharpened at bot
ends, inserted at ever
point where a new diam

/WORK eter is indicated. All of th

WITH BRAD POINTS

7T
MARKING BOARD'

- 7
-|®-|||-
USING A TEMPLATE

R N m" brads protrude the sam
Ll J distance, about g inct

] The measuring stick the
prepared is held in plaa
gmece || against the turned cylinde
ace, || while it is in motion.

The calipers are the sin
gle greatest aid in detes
mining diameters, and othe

methods are simply varia

Methods of Making Duplicate Turnings,

Using Pat-
terns, Templates and Layout Board for
Checking the Work.

chuck is sometimes used for this type of
box. This is made by turning a 14 inch
tenon at the end of the box stock, and glue-
ing this tenon into a corresponding hole
drilled in a soft wood base block which is
fastened to the faceplate.

Duplicate Turning.—Under this head are
classified such models as requires the mak-
ing of two or more pieces alike to com-
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tions of the same prin
ciple. The center photo shows the famil
iar diameter board. The checking of lon
curves is best accomplished by the use d
templates. Templates can be made of anj
thin, stiff material, and must often be it
two or three sections to accommodate th
full length of the work.

Spiral Turnings.—These are not turned or
the lathe in the true sense of the word, the
lathe serving only to hold the work while
the spiral portion of the turning is worke(
by hand. The most common type is th
single twist or single spiral. Like an
screw thread, the pitch of the spiral is tht
distance from center to center of consect
tive ridges. The lead is the distance ad
vanced in one revolution. In the single
spiral, the pitch and the le_ad are equal.. A
double spiral has two ridges advancing
along the cylinder. The pitch is the same




as the single spiral, but the lead or dis-
tance traveled is twice as great. In a
triple spiral, three ridges wind around the
cylinder and the lead is three times the
pitch. Spirals with more than three ridges
follow the same rule, but more than four
threads are seldom practical for average
work. The thread can be either right or
left-hand, pairs generally being made up in
opposite rotation.

To lay out a single spiral, turn the wood
stock to a cylinder of the required size,
and on it mark the extremities of the in-
tended spiral, as shown in Fig. 1. Select a
suitable pitch. This is generally more
pleasing if approximately the same dimen-
sion or a little less than the diameter of
the work. That is, work 134 in. in diam-
eter would have 174 to 174-in. pitch. The
exact dimension is somewhat decided by
the length of the spiral, since the length
must be divided into a number of equal
spaces, each space representing the pitch
of the spiral, as shown in Fig. 2. Each of
these main divisions is again divided into
four smaller parts, as shown in Fig. 3.
Next, the dividing head is set to quarter
the stock, and four horizontal lines are
drawn on the work, using the edge of the
tool rest as a guide, as shown in Fig.
4, The ridge of the spiral
can then be sketched in
by drawing a line across
each of the diagonal
spaces thus laid out, as
shown in Fig. 5. The dis-
tance between threads or
ridges (pitch) is the same
as the distance the thread
or ridge advances in one
revolution (lead).

In laying out a double
spiral, each main division
is divided into two parts
instead of four parts. A
diagonal line is then
drawn as before to give
one ridge of the double
spiral. The second spiral
1s started directly oppo-
site the first, and proceeds
in the same fashion along
the cylinder. The distance
between ridges remains
the same, but the distance

REDUCE WORK_ TO DIAMETER @
@ AND MARK LENGTH OF SPIRAL SPACE INTO

EQUAL PARTS

EL\T,\‘,:\‘E %BI?UT (3)DIVIDE EACH
MENEION MAIN PART
{NTO FOUR

, GUIDE PENCIL
;/ ALONG STEADY
¥ REST

ALONG WORK

(DSKETCH 1N
SPIRAL BY
CROSSING
EACH SPACE
DIAGONALLY

RIDGE OF
FirsT - © FOR A
SPIRAL OoUBLE
? SPIRAL
DIVIDE
MAIN OI-
NL. VISIONS
INTO TWO
PARTS
-

RIDEE OF .7
SECOND
SPIRAL

Drawing Above Shows Method of
Laying Out Spiral. The Photos at
Left Picture the Shaping
Operations.

each ridge travels in one
revolution is twice the
pitch. In laying out a
triple spiral in this man-
ner, three horizontal lines
instead of four are drawn
on the work.

Besides the ridge line,
other lines can be sketch-
ed in on the turning, pref-
erably in colored pencil,
to mark the bottom of the
groove, the limits of the
true groove portion, etc.
The same result can be
obtained in a simpler
manner by wrapping a
strip of paper spirally
around the turning, as
shown in Fig 7, marking
between the edges of the
strip to arrive at the
ridge line. A double spiral
laid out in this manner
would require two strips
of paper, each of the same
width as before,.

The actual work of
3 ) turning is started by saw-
ing a spiral cut accurately between the
ridge lines, as shown in Fig. 8. A stop block
should be clamped to the saw to determine
the depth of cut. After the saw cut has
been made, a wood rasp is used to rough
out the hollow of the spiral, the saw cut
serving as a guide and depth indicator. The
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lathe, of course, is not under power, the
work being turned by hand. After a uni-
form groove is formed, as shown in Fig. 9,
the edges are rounded over carefully to
the ridge line. The lathe can then be op-
erated at low turning speed (8-speed lathe
only) and the spiral chased-up with sand-
paper wrapped around a dowel stick, as
shown in Fig. 10. Regular turning opera-
tions can then be carried out as usual on
either end of the spiral. The change from
spiral to turning should not be too abrupt,
but should be a gradual blend, flattening
out the final spiral to blend with the true
circle formed in turning.

Fluting and Reeding.—Flutes and reeds add
greatly to the appearance of many kinds of
turnings. The required shape can be ob-
tained by grinding router bits to suit, or
by using regular shaper cutters of the
proper size. One of the simplest methods
of working is shown in the upper photo.
Here, a flexible shaft or small electric drill
carries the router bit. The wooden frame
centers the bit directly over the turning
and serves as a depth stop. Proper spac-
ing of the flutes or reeds is automatically
done by using the dividing head to set off
the required number of divisions. Another
method of working, using a portable router
fitted with a shaper cutter, is shown in the
center drawing. A board supports the
router at the proper height, while a guide
template determines the depth of cut.

The lower photo and diagram picture a
simple fluting jig for use on the drill
press. This takes the form of a small
homemade lathe, the headstock and tail-
stock of which are mounted on one of two
strips pivoted on a hinge at the head end
Adjustments provide a dividing head and a
simple tapering device.

In using any kind of fluting or reeding
jig, stop blocks should be used to determine
the exact start and finish of the cut. These
are simply nailed or clamped to the jig in
the proper position to allow the right
amount of travel. Correct spacing around
the work is done automatically with the
dividing head, or the placement of the
flutes can be first laid out with pencil. A
little figuring should be done before start-
ing actual work in order to make certain
that the last cut will come out even.

{-:]
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¢
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Off-Center Work.—Legs for stools, chairs
and other pieces of furniture often have
one end turned while the opposite end is
band sawed to shape. Turnings of this kind
can be readily worked in the lathe by mak-
ing up a suitable jig to center the curved
portion, as shown in the photo at the right.
The jig makes up without waste since it
can usually be made from the scrap leg
cuttings. The centerline of the portion to
be turned is projected to the end of the
jig; then, the centers are marked in the
usual manner. Work of this kind should
be run at low speed. However, higher
speeds can be used if the jig is properly
balanced to prevent vibrations. With the
type of clamp shown, balancing is easily
effected by turning the bolts one way or
the other and adding nuts or washers.

Turning Dowels.—The drawing in the cen-
ter of the page shows a useful jig for mak-
ing dowels on the lathe. In use, the square
stock to be turned is centered in a suitable
chuck. The size of
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slipped over the end
of the stock and ad-
vanced towards the
headstock, the chisel
paring the wood
down to the re-
quired diameter.

W0 Centering. — The
/ lower photograph
shows a centering
jig which is often
useful in production
work. A square hole
of the same size as the stock to be turned
is sawed in a suitable piece of wood. The
block is then centered and fastened to the
lathe faceplate. In use, the work is auto-
matically centered on entering the hole,
thereby eliminating the job of centering
and seating the spur center generally used.
The work, of course, is driven as well as
centered by the jig.

Other ldeas.—Other useful ideas in con-
nection with wood turning are shown on the
following page. Fig. 1 shows a simple
semaphore jig which speeds up any kind of
production work. The jig consists of a
board fastened to the back of the lathe, the
top of the board supporting the wooden
brackets which are adjustable along the
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length of the board.
Each bracket carries a
wood or metal arm of
such a length as to suit
the work. In use, the
arms ride the top of
the turning and thereby
mark distances along
its length. When the

turning to take a fine shaving.
Precision turning can be done
by using shaper cutter bits in a
special tool holder, as shown in
Fig. 5. The inset shows a few of
the typical shapes which can be
turned perfectly uniform in this
manner. This manner of work-
ing is particularly useful where
a long series of coves or beads
must be cut—a difficult job with
skew or gouge. The special tool
holder required is made up to the
approximate shape shown, the
width between the shoulders be-
ing slightly greater than the
width of the cutter. One shoul-
der is threaded to take a bolt
which compresses the two jaws

parting tool cut reaches
the proper depth, the
arm signals the com-
pletion of that particu-
lar operation by drop-
ping below the turning.

Fig. 2 and 3 picture
two centering devices.
In the first, a suitable
vee-block is usd in con-
nection with the band saw
fence to aid in sawing exact
diagonals across the end of
the work. The vee block
should be some exact width so
that it will center the work with the blade
when the fence is set at some even meas-
urement—say, 2 inches. Fig. 3 shows the
use of centering blocks. These are made
up to fit the size of the work, and, in use.
check the squareness and size of the stock
as well as locating the center mark.

Frequent use can be made of a small
plane on lathe work, especially in smooth-
ing cylinders and straight tapers. Special
jigs can be made up for production work.
Good results can be obtained by using two
tool rests to support the plane, the rests
being set at a height to suit the intended
diameter of the work. The wooden jigs for
tapers or long curves are made up on the
same order. The plane can be used alone
in smoothing up straight work by simply
holding it in contact with the revolving
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the slight distance necessary to hold the
cutter securely. In using shaper cutters
for this purpose, bear in mind that the
original bevel of the cutter is not particu-
larly ideal for wood turning when han-
dled in the conventional manner. Best
results can be obtained by handling the
tool somewhat as for metal spinning, hing-
ing the cutter into the work well below
center. For production work, depth col-
lars can be used on either side of the
shaper cutter.

Precision work of another nature can be
done by using special cutters in the slide
rest tool holder, this method of working
applying more to production or very ex-
acting work.




CHAPTER SIX |

USING LATHE |
ATTACHMENTS |

Sanding Drums.—The use of the sanding
drum on the lathe should be obvious to
every worker. One point to be borne in
mind is that, if the shank of the drum is a
Morse taper to fit the lathe spindle, the
free end of the drum should be supported
whenever possible by bringing up the tail-
stock with a plain center inserted, as shown
in the photo, Fig. 1. This picture also
shows how a vertical support can be used
to good advantage in maintaining a true
edge when sanding curved work. Sanding
drums are, or can be made up to, different
diameters, and the diameter itself can often
be used as a surfacing gage for curved sur-
faces, a typical example being the fitting
of legs to a round turning, as shown in
Figs. 2 and 3. Almost any radius can be
made in this manner by
slightly rocking the work.

The Sanding Table. — The
sanding table or the sand-
ing disk alone is an indis-
pensable part of the lathe.
Its many uses in finishing
work of all kinds should be
evident. A few special op-
erations with the sanding
table are shown in Figs. 4
to 7, inclusive. Fig. 4 shows
how circular curves can be
sanded to a uniform radius
by pivoting the work
against the tool rest. The
use of a pivot pin, as in
band sawing circles, can
also be used to advantage.
Curved surfaces can be
sanded to uniform width by
first band sawing and
smoothing one side, and
then using the spacer pin,
as shown in Fig 5, to set
the finish cut on the oppo-
site side. Fig. 7 shows one
of the many uses of the
miter gage—beveling the
edges of a piece of square
stock. The gage sets the
right angle, while the stop
rod controls the depth of
cut. In general use, the
table should be within 1%-
in. of the sanding disk and
slightly above the center of
the disk. The table can be
lowered, however, to ac-
commodate large work, as

: i H The Phot hs Above Show a Few of the Many Uses of Sanding Drums
§h0wn m Flg 6. Sandlng' mon ltiemir:gl: Tﬁe Drawings Picture Typical Operations Using the
in all operations, should be Adjustable Sandimg Table in Connection with the Sanding Disk.
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ing end boring or similar operations. In the first of these opera-
tions, the work is turned down to a cylinder somewhere near the
center of the stock. The lathe is then stopped, and the steady rest
is moved over this section. The three supporting arms are ad-
justed to hold the turning firmly, but the pressure should not be
so great as to cause excessive heating. All three arms are rever-
sible. That is, the curve at the end of each arm is greater at one
end than at the other, and the end to use will be
determined by the size of the turning.
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Above, Using the Steady Rest.
The Center Photos Show Other
Applications.

done on the front half
of the disk. If the work
extends past the center,
firm pressure should be
applied to prevent it
from being kicked up-
wards. The tilting table
is a useful asset in bev-
eling work to any re-
quired angle.

Other Accessories. —
Other accesories which
are frequently used on
the lathe include the
grinding wheel, the wire
brush, and the cloth buf-
fing wheel. The use of
the grinding wheel
should be familiar with
the reader; the wire
brush is handy for re-
moving rust and burrs
from metal work and for
applying a scratch brush
finish; the cloth buffing
wheel has a wide range
of uses in buffing and
polishing metal work,
All of these wheels are
interchangeable on one
arbor. The two halves of
the wire brush are re-
versible so that frayed
edges can be turned to
the inside.

The Steady Rest.—The
steady rest or center
rest has two important
uses in lathe operation:
(1) It is used as a sup-
port when making long
turnings of small diam-
eter, and (2) it forms 2
bearing for the free end
of the turning when do-

In operation, that portion of the
turning between the steady rest
and the dead center is usually
turned first; then the live center
end is turned and the steady rest
is removed. Finishing cuts at or
near the point occupied by the
steady rest can be run in by mak-
ing light cuts, supporting the back
of the turning with the left hand
while using the chisel with the
right. In most cases the rest can

be shifted a little to per-
mit access to all parts of
the turning. You will find
that the supporting arms
burn the work to some
slight extent. Friction can
be avoided by wrapping
the contact point with ad-
hesive tape.

Fig. 2 shows the steady
rest being used to sup-
port the free end of the

turning for end boring.
The same general proced-
ure applies, the rest being
properly adjusted before
the tailstock is set free
from the turning. If pos-
sible, the steady rest
should contact a shoulder
or similar cut so that it
will not only center the
work, but also keep it
pressed against the live
center. This is not strict-
ly essential for end bor-
ing since the drill itself
will exert enough end
pressure, but it is a ne-
cessity when doing end
turning. Fig. 3 shows one
method of holding the
work to the live center
when there is no shoulder
on the turning against
which the steady rest can
press. The jig is shown
in detail in Fig. 4. As can
be easily seen, it consists
of two vee-blocks which
bolt around the work, the
blocks, in turn, being
bolted through the slots
in the 6-in. faceplate. Fig.
5 shows a simple back
rest. This is simply a va-
riation of the steady rest,
and is most useful as a
support for long turnings.



Wax Finish.—By this is usually meant the paste form of wax
which can be applied direct to the work by means of the fingers
or a cloth. About ten minutes is allowed for the wax to flat
out; then the piece is polished by running the lathe at low
speed and holding a piece of soft cloth against the revolving
spindle. A second coat can be applied one hour after the
first. The wax finish also includes the use of the harder
waxes—Carnauba wax, beeswax or paraffin wax. These
are in lump form, the application calling for the pressing
of the lump against the revolving spindle so that the wax
will become soft and adhere to the turning.
piece is evenly coated, the actual polish is ob-

tained by rubbing with a soft cloth.

Frictional Polish.—A handful of fine shav-
ings taken from the work are cupped in the
hand and pressed against the revolving
spindle. This will bring out some measure
of shine to the work, but is usually done
only as an initial step for some other form
of finishing.

Qil Finish.—This entails the use of hot,
boiled linseed oil as the only polishing me-
dium. The oil is brushed on, and then thor-
oughly rubbed with a soft cloth as the lathe
revolves. Considerable rubbing is neces-
sary to entirely dry the oiled surface.

Varnish.—The varnish finish is applied to
turnings much the same as for any other
form of cabinet work. The finishing is not
done on the lathe, with the possible excep-
tion of paste filler, if required, which may
be rubbed off at a low spindle speed.

French Polishing.—For a first project, best
results can be obtained by using maple,
with boiled linseed oil or paraffin oil as a
first coat. The polish is made of pure white
shellac, boiled linseed oil and denatured
alcohol. These are not mixed in one bottle,
but are kept in three separate bottles. A
soft rag (no lint) or absorbent cotton com-
pletes the equipment. Both are sometimes
used—a pad of cotton wrapped in, say,
cheese cloth. The pad should be about 15
inch thick by 2 inches in diameter. Place
the pad over the mouth of the shellac bot-
tle, and tip the bottle to fairly well satu-
rate the rag; then, place the pad to the
mouth of the alcohol bottle and put on
about half as much alcohol as shellac. Add
two or three drops of oil. Run the lathe at
low speed and apply the pad to the spindle.
Hold the pad lightly at first, increasing the
pressure until the cloth is almost dry, then,
add a little more shellac and an equal
amount of alcohol, and apply again until
the pad is almost dry. The operation is
repeated until the whole surface of the
work is evenly coated. After the first coat
has hardened (24 to 48 hours) apply a sec-
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Proper Application of Pad in Applying French Polish.
The Lathe Should Be Operated at Low Speed.

ond coat. The second coat is unusually
more difficult than the first coat. Whereas
the first coat can be put on with a fairly
wet pad, the second and all later coats
should find the pad just damp with the
necessary mix. Gradually increase the pro-
portion of shellac, using just enough alco-
hol and oil to prevent rings from forming
on the work as the shellac piles up. A
pure water or alcohol rub is necessary as
fzj_.dﬁnal step to completely remove any oil
m.

Shellac Finish.—This is a polished shellac
surface, somewhat similar to French pol-
ish. The lathe is turned by hand and a coat
of pure white shellac applied. The shellac
is allowed to dry for about ten minutes,
and is then lightly sanded with worn sand-
paper. Using the same kind of pad as for
French polishing, moisten the cloth with a
very little thin shellac and apply to the re-
volving work. A drop or two of linseed
or machine oil can be used as a lubricant.
After the necessary polish has been ob-
tained, wash with clear water.
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CHAPTER EIGHT

BOOK TWO
METAL TURNING

EQUIPMENT

for

METAL WORK

ITHOUT any special equipment,
‘;‘; metal turning can be done “free-

hand” on the wood lathe, using
handled lathe tools of hardened steel in
much the same manner as in wood turning.
This method of working is ideal for the
very soft metals, especially where intricate
cutting of curves and beads is involved.
Metal turning in its true sense, however,
demands the addition of several other
pieces of equipment, the most important
of which is

The Compound Slide Rest.—This is the
name given to the whole of the unit which
slides along the bed of the lathe. It is
supported by a base casting which extends
across the lathe bed, the base being secure-
ly clamped at any position along the bed
by means of a heavy clamp and two screws.
Above the base is the cross slide or lower
slide which is used to feed the cutting tool
across the work. The lower slide supports
the compound rest swivel which in turn
carries the longitudinal or upper slide.
At the very top is the tool post, with its
adjusting screw, washer and rocker.

Accessories.—Figs. 1 to 8 inclusive, on
the opposite page picture the essential
small tools for metal turning. Fig. 1
shows the straight tool holder, while Fig.
2 shows a boring bar holder. Either type
of holder can be clamped in the slide rest
tool post by tightening the tool post
screw. The holders carry the various tools
which actually do the cutting, the straight
tool holder housing any of a dozen stand-
ard forms of tool bits, Fig. 4, while the
boring bar holder will accommodate both
the regular bits and also boring bars, Fig.
3, which are used for internal cutting. Fig.
5 shows a plain center. This is ground to
a 60° point, and this angle must be main-
tained. Two plain centers are necessary,
one each for the headstock and tailstock,
the shanks being tapered to match the
headstock and tailstock spindles.

Holes must be drilled in the ends of the
work to take the plain centers, and this is
usually done with a combination drill and
countersink, Fig. 6. These are available
in different sizes to suit the diameter of
the work. Fig. 7 shows one type of lathe
dog. There are many different types and
assorted sizes, the purpose of all being to
grip the work, while the extended shank
fits through one of the slots in the face-
plate, Fig. 8, to furnish a positive method
of driving the work.

Lathe Chucks.—When the work is not
mounted between plain centers, it is gener-
ally held and driven by one of two kinds
of lathe chucks. The one shown at the left
in the picture on the opposite page is
known as a universal chuck, the three jaws
moving in or out simultaneously through
the use of one key. This automatically
centers any round stock without further
adjustment other than tightening the jaws.
The inside and outside jaws are inter-
changeable to accommodate a wide range
of work. The second type of chuck is an
independent four-jaw chuck, so-called from
its four jaws which are moved in or out in-
dependently from each other. The jaws
can be adjusted to center round stock,
while irregular stock can also be centered
by means of the independent adjustment.

Drill Chucks.—Whereas a lathe chuck
holds the work, drill chucks are intended
primarily for holding drills, reamers, etc.
The two types shown are a plain drill chuck
and a geared drill chuck, both of which
have taper shanks to fit either the head-
stock or tailstock spindle of the lathe.

Eight-Speed Lathe. — The typical wood
lathe is a high speed machine, and does
not offer the slow speed required for metal
turning. This range of speeds, however,
is easily obtained by the use of a counter-
shaft, as shown. Thus equipped, the coun-
tershaft has a high and a low speed from
the motor, while the four-step cone pulley
drive gives four speeds in high and four
speeds in low—a total of eight different
speeds. With countershaft slow speed, the
cone pulley drive gives speeds of approxi-
mately 300, 500, 800 and 1100 R.P.M.—
this range readily accommodating all aver-
age metal work, while different pulleys can
be easily substituted for special work. The
power required ranges from !5 to 14, H.P,,
depending upon the nature of the work.
For average homeshop use, 15 H.P. is suf-
ficient.

Set-Over Tailstock.—A set-over tailstock
is a necessary part of the metal-turning
lathe, not only to put the centers in perfect
alignment, but to permit the machining of
long tapers. This type of tailstock differs
from the fixed type in that it can be moved
crosswise with the lathe as well as length-
wise. The adjustment is made by means
of two screws, one on either side of the
tailstock. These work through a fixed
block, and by loosening one screw and
tightening the other, the upper portion of
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IN LINE

Align the centers by making adjustment at the tailstock.
Adjust the base of the slide rest so that the tool bit will con-
tact the faceplate from rim to center. Permanently fix the cor-
rect position by setting the alignment bar.

Adjust the compound to turn parallel by taking readings on
the micrometer sleeve. Mark the right position on the sur-
MUST BE face of the cross slide.

SLIDE REST ADJUSTMENTS

ESZ% ngOE

g§$ANY
AN

gkl‘?NMENT//

THE BASE OF THE SLIDE REST MUST BE SET AT
EXACT RIGHT ANGLE WITH THE LATHE BED

the tailstock may be adjusted in either di-
rection from the centerline.

Adjustments.—The tailstock and the slide
rest must be properly adjusted to the lathe
before any metal work can be done. To
make the first of these adjustments, insert
the plain centers in the headstock and tail-
stock spindles. Advance the tailstock
until the two centers are barely touching,
as shown in Fig. 1 above. If the centers
are out of alignment, loosen the tailstock
clamp and make the necessary corrections
at the set-over screws. Tighten the clamp
and recheck. When the centers are in
perfect alignment, scratch a mark across
the joint between the tailstock and the tail-
stock base to indicate zero. Other marks
can be scratched on either side of the zero
mark so that the set-over can be measured
in this manner. Most workers, however,
prefer to measure direct from the plain
centers.

The slide rest is now clamped in place,
as shown in Fig. 2. The first adjustment
concerns the base only, so the upper por-
tion of the rest can be clamped at any
convenient position. With the set-up as
shown and with the lathe stopped, advance
the tool bit to touch the rim of the face-
plate; then, use the cross feed to run the
bit to the center of the faceplate. It should
maintain its contact, just touching the
faceplate all the way from rim to center.
Make the necessary adjustments on the
base clamp until the right position is found,
and then, after setting the clamp bolts firm-
ly, push the alignment bar hard against the

front of the lathe and fasten it securely in
this position. The cross feed is now accu-
rately across the lathe, and it will stay
that way regardless of how often the slide
rest it removed from the lathe.

The upper slide must now be set so that
it will make a parallel cut. To do this,
set the slide as nearly as possible by eye
or square; then, mount a length of work
between centers and turn two collars.
Make the first of these cuts at the extreme
end of the longitudinal feed toward the
faceplate. Make the second cut about 4 in,
from the first cut. Caliper these collars
exactly and continue turning until both are
the same exact diameter. Now stop the
lathe, and run the tool bit in until it lightly
jams against one of the collars. Mark the
reading on the micrometer sleeve, say, 65.
Back off and run the bit up to the other
collar, Advance the bit to the collar
until it jams lightly as before. Take the
reading on the sleeve. It will probably not
be the same as the first collar, say, 95. This
represents a difference of 30 between the
previous reading. Jam the tool bit against
the collar with the higher reading, and
then back off half the difference, or to 75.
Loosen the adjusting screws and swing the
rest until the bit again jams against the
work. Tighten the screws. BRoth collars
will now read at 75, and the rest is set to
turn parallel. Recheck, and when the final
adjustment is made, scribe a mark with a
fine, sharp point on the top surface of the
cross slide exactly opposite the zero mark
on the compound swivel. Split hairs about
doing this—it is an important adjustment.
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CHAPTER NINE

OPERATIONS

Centering Spindle Work.—As in wood turn-
ing, the metal stock must be properly cen-
tered before it can be turned. One notable
difference is that the metal stock is usually
round instead of square, demanding a
slightly different procedure in marking the
centers. Various methods of doing this are
shown. Fig. 2 shows the most common
method for average work—Ilines at ap-
proximate right angles being scribed on
the stock with the use of the center head
to mark the center. Fig. 3 shows how the
center is set off with hermaphrodite cali-
pers, while Fig. 4 shows the same general
method as applied with dividers. The bell
center punch, Fig. 5, will accommodate
various diameters. Tapping the punch
with a hammer after it has been placed
over the end of the stock centers and
punches the work in one operation. s

Where the center mark is simply a mark,
the work must next be center-punched, as
shown in Fig. 6. The punch marks are then
tested by mounting the work between the
lathe centers, as shown in Fig, 7, and
checking for high points with chalk as the
stock is rotated by hand. Any variation
from the true center is thus noted and can
be corrected by re-punching. The work is
now ready for drilling. The most com-
mon method of doing this is shown in the
upper photo. A suitable center drill (see
Fig. 9) is placed in the lathe drill chuck
which is mounted in the headstock spindle.
The punch mark at one end of the work is oreecy (5) AEsRRer
placed on the tailstock center, and the SMALL WORK oA OF Thg OF e Teoummeesn
work advanced to meet the revolving drill, ‘( RGRES WORK @it DIA. | DAMETER
using either a pushing movement against / S R R e
the entire tailstock or feeding the work / 7eT0 24| 3 e | i-4
with the tailstock handle. The free hand
grips the work firmly, preventing it from
rotating. After the hole has been drilled
to the proper depth (see Fig. 9) the work is
reversed and the opposite end drilled in
the same manner. Slow speed should be
used, with oil as a lubricant for the drill.
Fig. 8 shows how small-diameter work can
be held in the universal chuck for center-
drilling, the free end of the work extend-
ing through the headstock spindle.

Mounting Work Between Centers.—Fig. 10
shows the work being mounted between )
centers. The driving dog is clamped to one ~ ' :
end of the stock, while the tail of the dog . . : ‘
engages one of the slots in the faceplate. oh ’ Wd —_— A[" Shem v o o ‘

1 1 1 1< rawin ove w arious erations
s e e e U in Breparing and Mountng Metal Work for Turning.
cause the work to be forced off-center. but not too tightly against the work. Lu-
The tailstock center is brought up snugly bricate the tailstock center with a mixture
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of white lead and oil or plain machine oil
Always rotate the work a few times by
hand to see that everything is in proper
order before throwing the switch.

Application of Lathe Tools.—Fig. 1 shows
the application of a few common forms
of lathe tool bits, the drawing demanding
little other explanation. Other shapes can
be readily ground to suit the nature of
the work. For light cutting, the round.
nose finishing bit can be used for practi-
cally all operations except cutting up to a
square shoulder,

Tool Bit Nomenclature.—Certain terms are
used in describing any form of lathe tool
bit, as shown in Figs. 2 and 3. It is appar-
ent that all bits demand rake and clearance.
Side clearance is necessary to permit the
cutting edge to advance freely along the
work without dragging at the heel of the
tool. Front clearance permits the point of
the tool to cut without having the whole
edge of the bit in contact with the work.
Back and side rake are necessary to reduce
friction, these angles being governed some-
what by the nature of the work. For exam-
ple, mild steel is worked best with a bit
having extreme back and side rakes; hard-
er steels require slightly less rake; brass
and copper are worked with a bit having no
back or side rake. For general work, one
form of grinding can be used for practi-
cally all metals, as shown in

Angles and Heights.—Fig. 4 shows a tool
bit which is held in a hnrizontal position in
the tool holder. It is apparent that posi-
tive back rake can only be obtained by
grmdmg the bit as shown. The bit in Fig
5 is held in a boring tool holder and ac-
quires negative rake automatically by its
position in the holder. It can be seen
that by using the right tool holder, either
rake can be obtained, as in Figs. 7 and 8;
also, positive or negative rake can be ob-
tained by grinding, Figs. 4 and 10, if the
tool holder does not give the bit the re-
quired position. In general work, steel
and iron demand positive rake, and the cut-
ting point of the bit should be slightly
above center—about 3/64 in. for each inch
diameter of work, as shown in Fig. 9. The
adjustment is best made by advancing the
tool bit directly to the plain center, as
shown in Fig. 6. The tool for brass or
copper has negative rake (level with cen-
ter or pointing slightly down), and the cut-
ting point should be exactly on the center-
line, as shown in Fig. 10.

The Theory of Cutting.—Fig. 11 shows a
positively-raked tool cutting steel. The
positive rake gives minimum friction, al-
lowing a sliding action as the bit cuts into
the metal. A tool with negative rake is
cutting copper in Fig. 12, The advance gap
is lower and wider, the increased friction
serving to “hold up” the soft metal. Now,
consider Figs. 13 and 14, which show im-
proper use of tool bits. Fig. 13 shows a
positively-raked tool cutting copper. The




COMMON OPERATIONS

minimum friction of the positive rake per-
mits the advance gap to collapse, and the
piled-up metal on top of the tool bit tends
to draw the tool into the work. Fig. 14
shows a tool with negative rake cutting
steel. Excessive friction soon turns the
tool edge up, preventing further cutting.

Common Operations.—The first operation
in turning is generally facing the ends of
the work, which also cuts it to the proper
length. Where the work is of sufficient
body to be driven with the chuck alone,
the ends are often faced or squared pre-
vious to centering, as shown in Fig. 1.
After squaring, the work can be center-
drilled, as shown in Fig. 2, and then re-
versed to treat the opposite end in the
same manner. The tool bit to use is a left
corner bit. It should be exactly on center.
The tool should feed from the center to
the outside of the work, Two or three
light cuts will usually square the end and
remove any hacksaw marks. Where the
work is supported by the tailstock center,
the operation proceeds as before, as shown
in Fig. 3. The compound can be rotated
to any angle to permit access to the work.
The bit to use is a left corner bit, with
the point ground to about 50° so that it
will clear the tailstock center, as shown
in Fig. 4. Grinding in this manner weak-
ens the bit considerably; the bit should
be used only for this one purpose. Some
operators prefer to grind a portion of the
center away, as shown in Fig. 5, so that
facing can be done with the more rugged
roughing tool.

The general set-up for cutting to diam-
ter, which is usually the next operation,
is pictured in Fig. 6. The feed is prefer-
ably from tailstock to headstock. The first
cut should be sufficiently deep to get un-
der any scale which may be on the work.
The tool bit to use is the roughing tool,
with the sharp corner slightly rounded, as
can be seen in Fig. 7. The height and rake
of the bit will be dependent upon the
metal being cut. The bit should point
slightly away from the direction of feed.
This permits a smoother cutting action,
and also permits the bit to swing away
from the work if anything occurs while
machining to change the position of the
tool. Rough turning should continue with
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its length to permit expansion. In use
the sleeve is placed inside the work, and
the shaft is then driven in to expand the
sleeve.

Faceplate Work.—Work which cannot bt
driven otherwise can always be clamped
to the faceplate. Fig. 2 shows a typical
set-up using angle iron clips to hold the
work. Fig. 3 shows how a flanged coup
ling is mounted on an angle plate for ma
chining. Fig. 4 pictures one form of
faceplate dog. Figs. 7 and 8 show the
set-up and boring of a cam. Methods of
mounting work in this manner are almost
endless.

Drawing Above and Photos at Right Show
Various Methods of Mounting Work
in the Lathe.

successive cuts until the work is
reduced to about 1/32 in. of the
required diameter,

The longitudinal feed of the
average slide rest is about 5 in.
It follows, therefore, that work
up to about 914 in. long can be
machined overall by first turning
one end and then reversing the
work. Where the stock is between 10
and 14-in. long, the first cut is best made
in the center, as shown in Fig. 8 on the
previous page. The slide rest is then
moved to cover the tailstock end of the
work, after which the usual reversal of
the work will take in the remaining por-
tion. Longer work can be handled by sim-
ply taking new positions.

Fig. 9 shows the roughing tool bit be-
ing advanced along the work with succes-
sive cuts to form a shoulder. The finishing
cut is made along the work and then
across the face of the shoulder, as shown
in Fig. 10. For a fillet corner, the finishing
cut would be made with the round-nose
finishing bit, as shown in Fig. 11. Fig. 12
shows how a shoulder is pre-cut with the
parting tool and then rough turned to size.
The parting tool cut is shown in Fig. 13.
This bit advances directly into the work
and should be always on center.

Mandrels.—The mandrel is usually ta-
pered so that it can be driven into the work
to hold it securely. The drive is between
centers, as shown in Fig. 1-A and in Fig. 6.
Another type of mandrel is shown at B.
The expanding mandrel shown at C has a
tapered sleeve which slips over the shaft.
The sleeve has a number of saw cuts along

[34]

Chucking.—The use of both three and
four-jaw chucks has been fairly well rep-
resented in previous pictures. The three-
jaw, self-centering chuck is most useful
in holding round work of small diameter,
while the independent chuck can be used
for both round and odd-shaped work. Fig
5-A is an example of off-center chucking
with the independent chuck. Fig. 5-B
shows how the jaws are reversed to grip
work internally. Fig. C shows how work
is centered in the independent chuck by
holding a piece of chalk against the work
as it is revolved by hand. The chalk mark
indicates which side is “high,” the correc-
tion being made by loosening the jaw ot
jaws opposite the mark.




CHAPTER TEN

Miscellaneous

METAL
OPERATIONS

Knurling.—Knurling is frequently used on
metal turnings, both for ornamentation and
for traction on the otherwise smooth metal.
This operation is done with a knurling tool
which is clamped in the slide rest tool
post. Fig. 1 shows a common style. The
cutting wheels are interchangeable for cut-
ting fine, medium or coarse knurls. In use,
the knurling tool should be centered with
the work, although a certain degree of de-
viation from a true position is automati-
cally corrected, as shown in Fig. 2. The
single knurling wheel, which is often used,
must be absolutely on center, as shown in
Fig. 3. The single wheel scribes a single,
thread-like knurl, while the double-wheel
knurling tool gives the familiar criss-cross
pattern.

In use, the knurling tool is firmly
clamped in the tool post. The lathe is op-
erated at lowest speed. The work to be
knurled is lubricated with machine oil. The
tool is then fed to the work, the wheels
being forced about ', in. into the metal.
The tool is now advanced along the work
in the usual manner. A second or third

FACEPLATE, |

Above, Knurling on the

Lathe. Photos and Dia-

gram at Left Show Op-

erations in Drilling.

cut can be taken to
get the desired depth.
Once in contact with
the metal, the tool
should not be re-
moved from the work.
The lathe can be
stopped to inspect the
work as desired; the feed can be
either slow or fast and reversed
as often as necessary, but the
tool should maintain its original
contact.

Drilling—Lacking a drill press,
a large variety of drilling jobs
can be done on the lathe. A drill-
ing pad is necessary, this being
made up as shown in Fig, 6.
Work to be drilled is held against
the pad and advanced to the drill
by turning the tailstock handle.
A “crotch center” can be mount-
ed in the same manner, or fitted
to the single screw center, as
shown in Fig. 7. This type of
pad is useful for drilling round

ADAPTER \




three rules given in Fig. 3 on the opposi
page. Notice that rule No. 1 applies on
where the work is to be tapered its fi
length. In rule No. 2, the specified tap
is the difference in diameters in 1 ft.
stock. Specified tapers are always figurn
on diameters and not on the radii of t
work.

In applying the tailstock set-over met
od in making the cut, the necessary st
over is first determined by the rule. Wh
this has been found, the tailstock clamp
loosened, and one of the adjusting screr
backed-off while the other is turned in:
set the tailstock over the required di
tance as shown in Fig. 2. If the tailsta
is set towards the operator, the taper w

be from headstock to ta

Internal Cutting Using a
Boring Bar in the Boring Bar
Holder.

Above,

stock, as shown in Fig. 5.
End drilling in metal stock
is done with the aid of the
steady or center rest, as
shown in Fig. 9, the opera-
tion being the same as for
boring in wood (see page
26). One point which is
again stressed is the radius
at the ends of the steady
rest arms. One end of each
arm has a radius of 34 in.,
as shown in Fig. 8, and this
end should be used for

N
THE TOOL BIT FOR YAPER CUTS
SHOULD BE EXACTLY ON CENTER

stock; if the tailstock iss
away from the operat
the taper will be from ta
stock to headstock. T
exact amount of set-over
checked by rule, as show
in Fig. 2, and the tailsto

THE BORING BAR

MAY BE SET HORI- is clamped to the .latk
oo Wik when the proper setting

reached. Turning then pn
ceeds in the regular ma
ner, as shown in Fig. 1, th
tool bit being exactly ¢

‘ \ center. After completit
= the taper, the tailsto
should be carefully

work up to 34 in. in diam-
eter. Work over 34 in. and up to 214 in.
should be supported with the larger radius.
Oil should be used at the contact point
to prevent over-heating.

Internal Cuts.—This phase of metal turn-
ing demands little explanation beyond what
has already been given. A boring bar in-
stead of a regular tool bit is used as the
cutting tool, the bar being held in the bor-
ing bar holder, as can be seen in Fig. 1.
The tool can contact the work in either a
vertical or horizontal position, as shown
in Figs. 2 and 3. Use the largest boring
bar which the work will allow, and adjust
the bar carefully in the tool holder for
proper rake and clearance.

Bevels.—Beveled shoulders or fast tapers
are usually expressed in degrees, as, for
example, a 45° shoulder, a 30° bevel, etc.
Cutting to the angle specified is simply a
matter of setting the compound to the re-
quired reading. For accurate work, the tool
bit should be on center, as shown in Fig.
4, this rule applying positively to all but
very short tapers. The general position of
the slide rest for cutting a beveled shoul-
der can be seen in Fig. 5.

Taper Cuts.—There are two methods of
making taper cuts on the lathe—by setting
the compound or by setting-over the tail
stock. In either case, the first essential is
a bit of arithmetic to determine the re-
quired setting. Typical cases which turn
up in average work are covered by the

& ;

Diagram Shows Tool Positions for Internal Cutting a

Tapering. Above, Turning a Beveled Shoulder.

turned to its normal position for straigh
turning.

When the lathe is not equipped with;:
set-over tailstock, slow tapers can be o
equally well by using the compound se
ting. This method is also used when th
application of the tailstock set-over rul
results in a figure greater than the tail
stock can be set-over—3/16-in. Actually,t
little less than this marks the limit of set
ting-over which can be done without hav
ing the work mar the tailstock center. I
setting the compound, the application d

[36]
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TAPER CUTS

DIVIDE DIFFERENC]
ETWEEN DIAME~
TERS BY 2¢

DIVIDE DIFFERENCE
BETWEEN OIAMETER:
BY LENGTH OF STOCK

I -.15=.28

I=75=.25
25 +2=425 StTows
TO FIND COMPOUND SETTING|

1 TAPER FULL LENGTH 2. TAPER SPECIFIED
e o | g
" wlr
had
T—a— T MagTarer
TO OETERMINE SETOVER\TO FINO SET-OVER:

E | DIVIOE LENGTR OF
OCK AND

66 X.19-.125
TO FIND COMA SETTING:
S | DIVIDE TAPER PER

FT. BY 12 T0 GET
TAPER PER INCH:

25+8=.03 38 %12:.03
FROM TABLE OF FROM TABLE OF
TAPERS : TAPERS!

.03 = | APPROX. 0% = |° APEROX,

SETTING OF COMP. SErTNG

3IAPER PART LENGTH

MULTIPLY 8Y
ONE-HALF DIFFER-
ENCE IN DIAMETERS:

10:8:1.25

1.25 %.125= 156

L1562 %4y SETOVER

TO FIND COMP. SETTING .

APPLY RULE NE 1|
TO LENGTH OF
TAPERED POR-
TION

the rules given in Fig. 3 give the amount
of taper per inch, and the table of tapers
on page 47 converts this figure into the re-

quired degree setting.

by eye.

C Where the setting
is a fractional part of a degree, the division
of space on the compound is simply set off
The result will be sufficiently ac-
curate for average work. When the work
must be turned to within a few thous-
andths of a specified dimension, any method
of taper turning must be checked repeat-

edly with micrometer cal-

ipers in order to deter-
mine the final adjustment.

Tapping and Reaming.—
Tapping and reaming are
often done on the lathe,
value of the
lathe for such work being
that the set-up for the job
can be maintained, there-
by resulting
accuracy. Fig 8 pictures
a typical example. Here, a
hole has been drilled in a
lever, and, without chang-
ing the set-up, a tap is
used to thread the hole as
required. The lathe is not
under power, the tap sim-
ply being held in a regu-
lar tap wrench and rotated
by hand as the tailstock

the main

Center Diagram
Below Show Tapping Opera-

tions in

%

the Lathe.

in greater

and Photo

® rLussinNG
@ BOTTOMING

Above, Turning a Taper with the Tail-
stock Set Over. Inset Shows Lathe
Adjustment.

is pushed by hand to advance the
tap into the work. A block of
wood under the chuck prevents
the work from turning. In anoth-
er method of working, the arm
of the tap wrench 1s stopped
against the slide rest or the bed
of the lathe, as shown in Fig. 4,
while the work is rotated by
using the hand wheel. In tapping
a blind hole in the lathe, the hole
is first entered with a tapered
tap, after which the work can be
removed to the bench for plug-
ging and bottoming, as shown in
Figs. 5 and 6. Reaming is done
in much the same manner as tap-
ping, with the possible exception
that some work may be power
driven. In this case, the reamer
is held in the drill chuck which
is placed in the tailstock spindle.
Tap and die work, however,
should always be done by hand
unless special tools are used for
this purpose.

Filing and Polishing.—While the
tool bit itself leaves a remark-
ably smooth finish when fed
slowly along work revolving at
maximum speed, it is usually
necessary to file and polish the
work for the smoothest kind of
finish. A double-cut file is used
for roughing, while a single-cut
file is used for finish-filing. In
all filing, the point of the file
should point away from the head-
stock, as shown in Fig. 7.
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CHAPTER ELEVEN

BOOK THREE
METAL SPINNING

SPINNING

EQUIPMENT

ETAL SPINNING is an enjoyable
M and novel branch of lathe work.

Unlike either wood or metal-turn-
ing, the work is not cut away to form a
desired shape, but is formed by means of
“spinning” the metal blank over wood or
metal chucks. The work is not difficult,
especially where the softer metals are
used.

The Lathe for Metal Spinning.—The first
requirement of the lathe for spinning is a
substantial headstock spindle. Suitable
bearings must be provided to take up the
heavy end and lateral thrust. There must
be absolutely no end play. The speed
range should be between 900 and 1400
R.P.M for average work, with speeds
somewhat lower than this useful but not
necessary. A speed range above 1400
R.P.M. is useful for polishing and finish-
ing operations, but is seldom necessary
for actual spinning. The power unit is
preferably 14 H.P. although a wide range
of light spinning can be done with a less-
powerful motor,

Tools.—There are many shapes of spin-
ning tools, the more or less standardized
types being those shown on the opposite
page. The Beading Tool is a specialized
form used to turn the rim of the disk into
a lip or a true bead. It is also useful to
start bending the metal where the edge is
to be folded to a double thickness. The
pulley rotates freely within the holder,
and is interchangeable with other sizes to
suit a wide variety of work.

The Flat Tool is the most important
tool in the spinner’s kit. It is a double-
surfaced weapon, being round on one side
and flat on the other. The round side is
used to “break down” the metal blank al-
most to the chuck surface, while the flat
side completes the operation of smoothing
the metal snugly to the chuck.

The Point Tool is both a forming and
finishing tool, being particularly useful on
small work. Its pointed end surface is
useful in shaping fillet corners or forming
sharp internal bends in the metal surface.

The Cutting-Off Tool, Parting Tool or

Graver, is simply what its name implies—
a tool for cutting. It is used to trim
away surplus metal at the neck of the
spinning; also, it makes an excellent tool
for scraping down high spots on the metal.

The Ball Tool is used to break down the
surface of hard metals. It is not a finish-
ing tool and should not be used to bring
the metal snug to the chuck surface.

The Back Stick is an auxiliary aid to the
various spinning tools. Its purpose is to
back up the metal on one side as the pres-
sure of the spinning tool is brought to
bear on the opposite side. The stick
should be made from hard wood, either
rectangular or round in section, and should
have a blunt point similar to a chisel.

All spinning tools should be properly
tempered and then polished to reduce fric-
tion. The overall length of each tool
should be about 2 ft. in order to give the
required leverage necessary for spinning.

The Tool Rest.—The support for the spin-
ning tools is a peg or fulcrum type of tee
rest. It should have a shank to fit the
tool-support base. The rest is drilled with
a number of holes, as shown, to permit
various settings of the fulcrum pin to
suit the work.

Tailstock Center.—The tailstock center
for metal spinning must revolve with the
work. Three different types are shown
on the opposite page. Each features a
tapered shank which fits the tailstock
spindle. This portion of the center is
fixed. The rotating center is housed with-
in the fixed body, and is given a free move-
ment by some form of ball-bearing. A
good spinning center is essential.

Arbors and Faceplates.—Metal spinning
is faceplate work, the wood or metal form
or chuck over which the metal is spun
being fastened to a suitable plate or arbor.
A 3-in. faceplate with screw-fastenings in-
to the chuck can be used, but the threaded
nose faceplate offers a quicker and more
substantial form of mounting for this
particular work. The threaded nose can
be either straight or tapered. Straight
and tapered screw arbors are also used
extensively, especially for small work.

[391]
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Setting-Up. — Any
spinning demands (1)
a chuck, (2) a follow
block, (3) the metal
blank. Fig. 1-A shows
a typical simple proj-
ect —a shallow tray.
A wood chuck must
be made up to the
exact shape of the
proposed tray, using
any good-grade hard-

wood. It is good
practice to turn the
chuck an inch or so

longer than the pro-

posed spinning so that there will be some
space between the finished spinning and
the faceplate. The follow block or fol-
lower is now turned to shape, either on a
separate faceplate or by simply gripping
it between the chuck and the spinning cen-
ter. It should be at least 1 in. thick, and
of a diameter from 14 to 14-in. less than
the base diameter of the project, as shown
in Fig. 1-B. The drawing shows the base
of the chuck slightly concave and the end
of the follower slightly convex. This form
of shaping should be followed wherever
practical, since it affords better gripping
of the metal blank while adding to the
stability of the finished spinning. Fig.
1-C shows the metal blank for this partic-
ular spinning. In all metal spinning, the
radius of the blank should be equal to the
radius of the project plus the depth of

Drawing Above Shows
Types of Chucks and
Methods of Centering

Photo at Left Shows Cen
tering with the Back Stick

the project. The
blank should form a
perfect circle with a
smooth edge al
around.

Fig. 2 shows other
representative forms
of shallow chucks or
forms. Fig. 3 shows
a deep form, such as
would be required for
It is evident that the deeper

a metal cup.
form is more difficult to spin than the
shallow form since the metal must be

drawn to a greater extent. Series chucks
are sometimes employed in spinning deep
forms, as shown in Fig. 4, the metal being
successively spun over three or four dif-
ferent shapes to gradually result in the
finished form. The idea, of course, is to
afford a positive support for the metal
throughout the various stages of spinning.

All wood chucks should be glazed with
soap or beeswax, as shown in Fig. 5. This
is done after sanding, the soap or wax
being forced into the pores of the wood
with the flat tool while the chuck is re-
volving.

Centering.—The final operation before
spinning is to center the metal blank
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Where a hole in the center of the spinning
is permissible, the blank can be fastened
directly to the chuck, as shown in Fig. 6.
In another method, an indentation is made
in the center of the blank, the indentation
fitting over a round-head nail driven in
the center of the chuck. This readily
locates the center of the blank, after
which the follow block is brought up firm-
ly to clamp the disk in place. In the
ordinary method of centering, the disk is
inserted between the chuck and follower,
centering as closely as possible by eye.
The tailstock is run forward to clamp the
blank firmly but not too tightly in place.
The lathe is now started on low speed, and
the back stick is placed on the rest, to the
left of the fulcrum pin, as shown in the
photo. The tailstock is now backed off
slightly, and the stick advanced to touch
the edge of the revolving disk. If the
edge of the blank is smooth, the disk will
center itself perfectly, after which the
follower is again set firmly against the
metal. After the disk is centered, lubri-
cate the metal on each side with cup
grease. You are now ready to spin.

Spinning the Metal.—Spinning the metal
over the wooden form is not at all difficult
providing a few hard and fast rules are ob-
served. The work cannot be hurried.
Practically all craftsmen realize that it
takes time to finish a wood or metal turn-
ing, yet think that a similar operation in
spun metal can be done in a few minutes.
The beginner should keep this point weli
in mind.

The first operation in actual spinning
calls for the flat tool. This is placed on
the rest, to the left of the fulcrum pin, the
pin being placed in the hole which will set
it slightly to the right of the metal blank.
Now, with one or two sweeping strokes of
the flat tool (the rounded edge contacts
the metal), the disk is “seated” against the
base of the chuck. The back stick is now

Photo at Left Shows the General Position of the
Operator in Doing Metal Spinning. The Pictures Above
Show Two Views of Proper Tool Placement. Diagram
Below Shows Various Points in Spinning.

brought into play, holding up the metal
on one side while the flat tool presses
against the opposite side. The general po-
sition of the operator can be seen in Fig.
1. The tool contacts the work well below
center, as can be seen in Fig. 2. Notice,
also, in this picture, that there is a fairly
wide gap between the metal disk and the
tool rest. Fig. 3 shows the same tool
position as viewed from the front. Notice
how the fulcrum pin is located so that the
tool can bear against the disk without the
point digging into the metal. The back
stick follows the point of the tool, leading
it slightly.

The forming action of the tool becomes
readily apparent on attempting actual
work. The object is to force the metal
around the chuck, and to do this the tool is
simply brought to bear, with considerable
pressure, against the revolving metal sur-
face. The tool must not remain in any one
spot because of the liability of burning
right through the metal. Instead, a sweep-
ing action of the tool takes place, the tool
moving constantly from the center to the
rim of the disk. This movement is ef-

[41]
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Photos  Above and Center
Show Operations in Trimming
Off Surplus Metal. The Pic-
tures Below Show the Forming
of a Bead, Using the Flat
Tool and Beading Tool.

fected by a “hunching” movement of the
shoulders, the body of the operator mov-
ing to the right. Since the action is quite
natural, there is little difficulty encoun-
tered on this score.

Various points essential to good spinning
are shown in the diagram on the previous
page. At A is shown the initial operation,
the flat tool pressing against the disk while
the back stick supports the opposite side.
The closer the tool is to the chuck, as in
C, the less need there is for the support of
the back stick; the farther the tool from
the chuck, as at B, the more necessary it
becomes to properly “back up” the metal.
The first stage of the spinning brings the
metal to the shape shown at B. The metal
should be kept straight, like a shallow fun-
nel, and should not be allowed to bell out,
as shown at D. After the position shown
at B has been attained, the flat tool alone
can be used to force a small portion of the
metal closer to the chuck surface, as shown
at C. This action should not be too pro-
longed or over too much territory, either
of which will result in the rim of the disk
turning out, as shown at D. As soon as the
rim begins to bell, the back stick should
be used and the metal again spun to a true
funnel shape, as shown at E. Notice, here,
that the funnel-shape is much sharper than
shown at B. These two essential operations
—crowding a small portion of the metal to
the chuck surface and keeping the rest of
the disk funnel-shaped—are carried out in
successive operations until the whole shape
has been made.

Fig. F illustrates a point which can only
be completely learned from experience. It

can be seen that the constant stroking of
the tool towards the left has a tendency to
thin the spun portion of the metal. If car-
ried to extremes, the metal will burn com-
pletely through. To avoid this, the strok-
ing action of the tool must be reversed,
stroking in the direction shown by the ar-
rows in Fig. G to flow the metal back to
normal thickness. This operation is espe-
cially important where the metal is to be
spun around any sharp bend. At H is shown
a common difficulty in spinning—buckling.
It is caused largely by forcing the work.
That is, in attempting to get an immediate
finished shape, the operator will press the
work hard at the posi-
tion shown at D. This
causes the rim to bell
out, and later attempts
to spin it back to a true
funnel-shape usually re-
sults in a buckled edge
instead of smooth metal.

Cutting-Off.—The two
top photos picture op-
erations in trimming off

. ML,
the surplus metal as performed with the
hand cut-off tool and with the slide rest.
In either case, the point of the tool should
be on center.

Beads.—The trimmed edge of the metal
is frequently turned over to form a bead,
this operation being done with the bead-
ing tool. As shown in the two photos il-
lustrating the operation, the point of the
flat tool is first used to lift a small por-
tion of the metal from the chuck surface,
the beading tool is then used to work the
metal into a true bead.
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Spinning a Sphere.—The spinning of a
sphere differs somewhat from work pre-
viously described, the essential difference
resting in the fact that the curved surface
of the spherical chuck does not permit the
immediate use of a follow block. Instead,
a starting chuck must be made up, as shown
in Fig. 1. This has a recessed rim to take
the metal blank snugly, while the center
portion is turned out to the same spherical
shape as the intended finished spinning.
The metal is spun into this recessed cen-
ter portion, as shown in Fig. 2, the re-
cessed rim holding the blank quite firmly.
The partly-formed disk can then be placed
over the regular chuck, as shown in Figs.
3 and 6, for finishing.
You will notice that the
follow block is concave
so that it will fit snugly
against the metal. If the
spinning is to be a per-
fect ball, two hemis-
pheres must be made up
and then soldered to-
gether. The joint can be
simply butted and buffed
smooth after soldering,
or a very slight rim can
be cut on one portion of
the ball, as shown in
Fig. 4, as an aid in mak-
ing the joint.

In a similar manner,
any other spinning with either a round or
pointed end surface must be started by
first using a concave starting chuck. Where
the end curvature is very slight, the fol-
lower can sometimes be forced against the
metal to give sufficient traction so that the
metal can be spun.

Sectional Chucks.—Any form having a
neck or opening smaller in diameter than
some other portion of the work (see Fig.
1 on the following page) must be spun on
a sectional chuck. The sectional chuck,
as its name implies, is simply a built-up
form, so arranged that the various pieces
can be removed one by one from the in-
side of the finished work. The typical ex-
ample shown covers in a general manner
the basic rules which must be observed in
the making of any simple sectional chuck.
A starting chuck is always used in connec-
tion with the sectional chuck, the metal
being spun over this and then switched to
the built-up form. As far as it goes, which
is to the widest part of the proposed proj-

CHAPTER THIRTEEN

SPECIAL
SPINNING
CHUCKS

D18k

/

A

SPINN v
CE”YE

Above, Successive Operations in Spinning a Sphere.
The Drawing Shows the Assembly.

ect, the shape of the starting chuck must
be identical with the shape of the sectional
chuck. The sectional chuck itself consists
of a main body which carries the shape
from the mouth of the project to its nar-
rowest part, as can be seen in Fig. 3. At
this point, the main body is reduced to a
cylindrical core having a diameter from
1, to 34-in. less than the smallest diameter
of the project. Around this core are
grouped the various segments, all of which
are wedge-shaped with the exception of
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the key piece which is
straight sided. The an-
nular groove in the main
body of the chuck takes
a corresponding rim
turned on the segment
portion.

In making a sectional
chuck, the main body is
turned first. The seg-
ment portion, in a solid
block, is then rough
turned to approximate
dimensions. A 34 in.
hole is drilled through
the center. The turning
is then removed from
the lathe for the cutting
of the various segments.
These range in number
from 6 to 12 pieces, de-
pending upon the size of
the opening through
which they must be
withdrawn, The saw
cuts are then sanded
smooth and the seg-
ments glued back in
their original position,
using glazed paper at the
joints. The turning is
then finished to exact
size, carrying out the
shape of the project ex-
ternally and fitting the

main body of the chuck internally After
sanding and glazing, the various segments

are again separated.

Spinning over a sectional chuck is car-
ried out in much the same manner as spin-
ning over a one-piece chuck. Fig. 5 shows
the initial shaping over the starting chuck.
After this is finished, the sectional chuck
main body is mounted in place, with the
segments held in place by hand, as shown
It is apparent that the partly-
formed spinning will hold the segments se-
curely in place so that the rest of the
shape can be formed, as shown in Fig. 7.
After the spinning is completed, it can be

in Fig. 6.
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slipped bodily from the
main body of the sec-
tional chuck, after which
the key piece and then
the other segments can
be withdrawn, as shown
in Fig, 8.

For average work, the
glueing of the sectional
chuck can be dispensed
with by simply turning
the segment portion to
finished size and then
sawing apart with a very
fine scroll saw or band
saw blade. By allowing
a little for the various
saw kerfs, a sufficiently
accurate form can be
made in this manner. If
the chuck is to be made
in metal, the same gen-
eral procedure as first
described is followed,
sweating the segments
together with solder for




finish turning and then heating to separate.

Metals.—Pewter is the ideal metal for
metal spinning. It is soft enough to work
readily, yet offers sufficient stiffness in fin-
ished project shape. It is one of the few
metals which can be completely finished
without removing the work from the lathe
at various stages for annealing. The other
common metals which can be spun without
annealing are lead and aluminum. The
aluminum must be dead-soft grade, and
from dead-soft it will spin to just the right
degree of stiffness during the course of
spinning. Aluminum works much harder
than pewter. That is, it does not give as
readily as the softer metal, but requires
firm pressure to bring it to the chuck sur-
face. This firmness of the metal has one
good feature in that the spun surface is
generally not marred with rings which are
usually in evidence when pewter or lead
are being worked.

Lead is easily spun, but does not have
sufficient stiffness in finished form. Its ex-
treme softness permits it to burn through
readily and great care must be exercised
to keep all portions of the spinning of nor-
mal thickness. It is a useful metal for
spinning over wood forms as a permanent
covering, and is also used extensively for
making containers to hold acids, etc.

Brass and copper are good spinning
metals, but must be annealed frequently
throughout the spinning process. The prop-
er time for annealing is not difficult to es-
tablish—the metal showing a positive re-
sisting action against further shaping.
When this occurs, the disk is removed from
the lathe and annealed by bringing it to a
cherry red heat. Cooling is best done in
the open air, but the scale formed by the
quicker method of cooling in water is
not particularly detrimental to later work.

Speaking generally of all metals, the
stock should not be too thin. Light-gage
metal is extremely prone to wrinkling and
buckling. The heavier gages require more
pressure to shape, but are better suited
for the necessary expansion and contrac-
tion of the metal. All metals work well
in a speed range from 800 to 1200 R. P.
M., although stock heavier than .03 in.
thick is best worked somewhat slower. The
main difficulty encountered in the use of
light-gage stock is buckling. This makes
itself known by a rapping noise as the
ridges strike the tool surface. When this
happens, do not attempt to spin the wrin-
kles out, but remove the work from the
lathe. After annealing, if necessary, the
ripples can be usually leveled with a
wooden mallet.

Finishing.—All finishes demand an origi-
nal smoothness of surface. Rings and other
tool marks must be completely removed
from the spinning with firm strokes of the
flat side of the flat tool. High spots must
be scraped level with the cut-off tool. After
a fair and smooth surface has been ob-

Above, Finishing a Spun Project by Scratch Brushing.
Other Methods of Finishing Are Described in the Text.

tained, the project can be finished in any of
several different ways. A very simple yet
effective finish is obtained by scratch brush-
ing, as shown in the photo above. The
project is simply left in place on the chuck
and the scratch brush applied against the
metal as it revolves at high speed. A fine
wire brush will give a smooth, satiny sur-
face, while a coarser brush will result in a
“spun” finish comprising many minute
rings,

Polishing is the most common form of
finish. The first stages are best done while
the work is revolving in the lathe, succes-
sive applications of abrasives being ap-
plied with a pad. The final polish is best
applied by a buffing wheel, with the project
held to the wheel but still housing the
wooden chuck. Rough polishing should be
done with a stitched mop, while a mop with
loose disks is best for the later stages of
the work. Of the many abrasives, emery
or pumice stone are sufficient to cut rather
fast while still imparting some degree of
polish to the work. For a higher degree of
polish, applications of tripoli and rouge can
be used. All of these abrasives are in pow-
der form and should be mixed with grease
or wax for application to a cloth pad or
wheel. Considerable waste is bound to oc-
cur when the abrasive is used in loose
powder form.

After polishing the metal, it yet remains
to color the surface and give it some form
of protective coating. The natural color
of the metal itself is often satisfactory.
Various other colors for different metals
are given in the appendix. The protective
coating can be either wax or clear lac-
quer. For a wax finish, the object is gen-
tly warmed, the wax (beeswax 1s common-
ly used) being applied while the metal is
warm, After cooling, the surface can be
highly polished with a soft cloth. The lac-
quer finish is best applied by immersion or
by spraying, although good work can be
done with a soft camel-hair brush. A thin
mixture should be used. Care must be ex-
ercised in cleaning the project previous to
lacquering, since any grease film will pre-
vent the lacquer from adhering.

[45]




APPENDIX

COMMON WOODS

Mahogany. — Finest grades come from
Central America. Philippine hardwood,
commercially known as Philippine mahog-
any, is the most common and least expen-
sive variety. Good turning stock. Straight,
open grain. Color from light chestnut to
deep reddish brown. Medium hard.

Black Walnut.—Ideal for turning. Select
stock is expensive. Straight, coarse grain.
Usual color is chocolate brown. Hard.

Birch.—Good turning stock. Very dur-
able. Color, reddish tone or brown with
red and yellow. Medium hard.

Chestnut.—Light in weight. Turns eas-
ily, but splits readily and warps badly.
Color, chestnut to darker brown at heart-
wood. Medium hard.

Maple.—Close, crooked grain. Usual col-
or, pale reddish white. Turns to a very
smooth finish. Hard.

Poplar.—Fine texture and easily worked.
Usual color pale creamy brown. Soft.

Oak.—Extensively used in furniture
work. Heavy and strong. Open, coarse,
grain. Checks and warps badly. Color,
light brown, some reddish brown. Hard.

White Pine.—Very straight, close grain.
Easily and quickly turned. Ideal for paint
or lacquer finish. Color white to light
brown. Very soft.

Ash.—Straight-grain and heavy. Color
gray-brown to brownish black. Good turn-
ing stock, Medium hard.

Red Gum.—Close, straight grain. Good
turning stock. Light red brown in color.
Medium hard.

Cypress.—Beautiful grain. Can be turned

readily. Does not warp. Splinters easily
with the grain. Usual color is reddish
brown. Soft.

Basswood.—One of the lightest woods.
Straight-grained and easily worked. Good
for paint or lacquer finish. Color is brown-
ish white, very light. Very soft.

SHOP DATA

Spark Tests for Steel and Iron.—Cast Iron
—Gives off many small sparklers when
held to grinding wheel. Red and yellow
sparks. Wrought Iron—Very few spark-
lers. Color is yellow close to wheel and
white farther out. Low-carbon Steel—
Few sparklers. All white, and forked.
High-carbon Steel. Many sparklers, all
white.

Rules Relative to the Circle.—Circumfer-
ence of circle equals diameter times 3.1416.

Diameter of circle equals circumference
times .31831.

Area of circle equals square of diameter
times .7854.

Area of circle equals
times one-fourth diameter.

Coloring Copper. — Black — Potassium
Sulphide (about 1 in. cube) and water (1
pt.) Apply by brush or immersion. Red-
Brown—Barium Sulphide (2 oz.) and wa-
ter (1 gal) Apply by immersion. Use
luke-warm. Antique Green—Copper Sul-
phate (12 oz.), Ammonium Chloride (2
0z.), water (1 gal.). Dissolve the copper
salt and then add the ammonium chloride.
Use at boiling point.

Colors Produced During Heating of
Steel.—

circumference

600°F .. ... .. .. Pale Blue
630°F ... .. ... Blue-Green
725°F ... Red (in dark)
885°F ............ Red (in room light)
1075°F ............. Red (in daylight)

Chemical Colors for Iron.—Blue—After
polishing, pass through strong vinegar.
Wipe uniformly with hydrochloric acid.
Dry. Heat in sandbath. Black—Sodium
Thiosulphate (4 oz.) and water (1 gal).
Use at boiling heat. Three or four suc-
cessive applications may be necessary.
Various Colors—Lead Acetate (115 oz.),
Sodium Thiosulphate (115 o0z.), Water (1
gal.). Apply by immersion. Use at boil-
ing heat. Colors appear in successive or-
der, light brown, dark brown, purple, light
blue, steel gray, black.

Information on Steels.—Hot Rolled Steel
includes any grade as it is hot rolled in its
first commercial form, such as rounds,
squares, etc. It is free-cutting and easy
to machine. Hot rolled steel has a black
surface scale of iron oxide. Cold Rolled
Steel includes any grade after it is re-
rolled or redrawn. The cold rolled process
gives the steel a smooth surface and im-
proves its physical properties. Alloy Steel

430°F ... ... Pale Yellow is made by combining steel with other
450°F ... Straw Yellow metals for increased toughness, strength,
470°F ............. Deep Straw Yellow  ductibility, etc. The most common metals
490°F . .............. ... Yellow-Brown alloyed with steel are nickel, manganese,
510°F ... Red-Brown chromium, vanadium and tungsten. High
530°F ... Light Purple Speed Steel is a tool steel which is hard-
550°F ... ... Dark Purple ened in its commercial form. The bar is
570°F ... . Dark Blue then cut into smaller pieces.
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TAP DRILL SIZES FOR DECIMAL TABLE OF

75 PER CENT THREAD EQUIVALENTS TAPER CUTS
Tap - Threads ! Drill T i/64 7:&562577 Taver Setting‘_n
- 1/32 = .03125

1/8 40 N.S. 38 3/64 — .046875 .008 0° 15
3/16 24 N.S. 26 1/16 = 4/64 = .0625 -016 07 30
1/4 20 N.C. . 7 5/64 = .078125 -026 0% 45

3/32 = .09375

1/4 28 N.F. 3 7/64 = .109375 .034 1° oo
5/16 18 N.C. 1/4 1/8 = 8/64 — 125 042 12 1
5/16 24 N.F. 17/64 9/64 — .140625 052 4
3/8 16 N.C. 5/16 32 = asees 0
3/8 24 N.F. | 21/64 = .

| / / 3/16 = 12/64 = .1875 -068 2> 00
‘ 7/16 14 N.C. 3/8 _ .078 2° 15
13/64 = .203125 . ,

7/16 20 N.F. 25/64 7/32 = .21875 -086 20 30

1/2 13N.C. |, 27/64 15/64 = .234375 -096 2 45
1/2 20 N.F. | 29/64 1/4 = 16/64 = .250 ° ,

/ / 17/64 — 265625 -104 8. o
9/16 12 N.C. 31/64 0/32 — 28125 112 3 18
9/16 18 N.F. . 33/64 19764 — .296875 122 FOR
5/8 11 N.C. 17/32 5/16 = 20/64 = ,3125 ’

5/8 18 N.F. 37/64 21/64 == .328125 138 R
11/16 | 11 N.S. 19/32 Ll v (R 148 5 %
11/16 16 N.S. 5/8 _ _ .156 40 30’

; 3/8 = 24/64 = .375 166 o nar
3/4 10 N.C. 21/32 25/64 = 390625 * 4 45
3/4 | 16 N.F. - 1/16 13/32 = .40625 174 . ,
13/16 | 10 N.S. 23/32 27/64 = 421875 182 A
7/8 9 N.C. 49/64 7/16 = ggégi Z 13;’2?25 .;92 5° 30

7/8 ’ 14 N.F. | 13/16 15/32 = .46875 ) §° 4y
7/8 | 18N.S. 53/64 31/64 = .484375 210 .
15/16 | 9NS. | 53/64 12 = sz = 500 218 &

k =. .226 '

o 8NC 7/8 17/32 = 53125 236 6, 30

1 14 N.F. 15/16 35/64 — .546875 : 6° 45

9/16 = 36/64 = ,5626 244 7° 00’

37/64 = .578125 254 7° 15

19/32 = .59375 .262 7° 30’

FOR MACHINE 39/64 = .609375 ‘272 7° 45
5/8 = 40/64 = .625

SCREW THREADS e = s . 5 oo
s e e 21/32 = .65625 ‘288 8° 15
Tap Threads |  Drill 43/64 — .671875 208 8 30’

11/16 = 44/64 = .6875 .306 8° 45’

0 80 N.F. 3/64 45/64 — .703125

1 64 N.C, 53 23/32 = .71875 316 9° 00’

1 72 N.F. 53 47/64 = .734374 .324 9° 15

2 56 N.C. 3/4 = 48/64 = .750 .334 9° 30’

2 Ng S0 49/64 = .765625 .341 9° 45

64 N.F. 50 25/32 = .78125
3 48N.C. | 47 51/64 = .796875 352 10°
3 56 N.F. 45 13/16 = 52//64 = ,8125 .398 11°
53/64 — .828125 424 12°

4 40 N.C. 43 27732 = .84375 46 13°

4 48 NIF. 42 55/64 = .859375

5 i 40 N.C. 38 7/8 = 56/64 = .875 498 14°

5 ‘ 44 N.F, 37 gg;g; = -gggggs .534 15°

=. .572 16°

6 | uNC 36 50/64 — 921875 ‘61 17°

6 | 40N.F. 33 15/16 = 60/64 = .9375

8 | 2NC | 29 61/64 — .953125 .648 18°

3 36 N.F. 29 31/32 = .96875 .688 19
10 } 24 N.C. 25 63/64 = .984375 .726 20
10 © 32 N.F. 21
12 | 24 N.C. 16
12| uNC 16 NUMBER-SIZE DRILLS

, 1/4 I 20 N.C. 7 No. Dia No.| Dia No.| Dia. [INo.| Dia. || No. | Dia.
, 1/4 | 28 N.F. 3 1 .2280 || 17 |.1730 || 33 |.1130 | 49 {.0730 | 65 |.0350

516 | 18N.C 1/4 2 2210 || 18 |.1695 || 34 [.1110 || 50 |.0700 | 66 |.0330

\ - 3 2130 || 19 1.1660 | 35 |.1100 | 51 |.0670 || 67 |.0320

5/16 | 24 N.F. 17 64 4 .2090 || 20 |.1610 || 36 ;.1065 | 52 |.0635 | 68 |.0310

3/8 | 16N.C. 5/16 5 .2055 || 21 |.1590 | 37 |.1040 | 53 |.0595 || 69 |.0292
/8 24N.F 11/32 6 2040 || 22 |.1570 | 38 |.1015 || 54 |.0550 | 70 |.0280
A e ‘ 7 .2010 | 23 [.1540 || 39 |.0995 | 55 |.0520 | 71 |.0260

8 1990 || 24 |.1520 [} 40 |.0980 | 56 |.0465 | 72 |.0250
. 9 1960 || 25 |.1495 || 41 |.0960 || 57 |.0430 | 73 |.0240
NOTE: National Coarse 10 .1935 26 '.1470 42 |.0935 58 |.0420 74 1.0225

Thread (N.C.) formerly U. 11 .1910 27 | .1440 43 |.0890 59 | .0410 75 |.0210

S. Standard. National Fine 12 .1890 28 ‘.1405 44 1.0860 | 60 |.0400 76 (.0200

Thread (N.F.), formerly §. 13 1850 || 29 .1360 | 45 |.0820 ’ 61 1.0390 | 77 |.0180

A. E. Standard. National 14 -1820 || 30 .1285 | 46 |.0810 ; 62 |.0380 | 78 {.0160

Special (N.S.), formerly U. 15 .1800 31 .1200 47 |.0785 63 |.0370 79 |.0145

S. F. 16 1770 1l 32 .1160 || 48 {.0760 © 64 |.0360 | 80 {.0135
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GRINDING ANGLES FOR LATHE TOOL BITS (BEST RESULTS WILL BE OBTAINED BY USING EXACT SHAPES SHOWN)

*woob TURNING: LATHE SPEEDS
DIA. OF WORK ROUGHING OFF GENERAL CUTTING } FINISHING
Under 2 In. Diameter | 900 to 1300 R. P. M. 2400 to 2800 {3000 to 4000
2 In. to 4 In. Diameter 600 to 1000 R. P. M. 1800 to 2400 i 2400 to 3000
4 In. to 6 In. Diameter 600 to 800 R. P. M. 1200 to 1800 | 1800 to 2400
6 In. to 8 In. Diameter 400 to 600 R. P. M. 800 to 1200 | 1200 to 1800
8 In, to 10 In. Diameter! 300 to 400 R. P. M, ! 600 to 800 900 to 1200
Over 10 In. Diameter 1 300 300 to 600 600 to 900
*METAL TURNING: F.P.M. TO R.P.M,
Materlal | Roughing Finishing FEET PER MINUTE
Tool Steel ‘ S0P, P.M. 75F. P.M. - |20 1251 30|35 |40 | 45 | 50
Cast Iron { 60 F.P.M. 80F. P M. Diameter REVS PER MINUTE
Cold Rolled i 90 F, P. M. 125 F. P. M. e e —
Bronze { 90 F. P. M. - 100 F. P. M. L in. ... 153 1191 229 ;268 306 |344 382
Brass 1150 F. P. M. | 200 F. P. M. 34 in. ... 102 127 | ‘153 }178 203 |229 |254
Aluminum ‘200 F. P. M. [300 F. P. M. Lin oo 76 ‘ 96 115 1134 1153 172 |191
174 in. ..... 51 ‘ 64 76 | 89 |102 115 127
Figures are for HIGH SPEED Tool Bits. 2 in. ...... 38 | 48 @ 57 67 76 3 86 | 96
* . 214 in. ... 31 | 38 46 54 | 61 : 69 | 76
METAL SPINNlNG' 3in. ...... 26 32 i 38 1 45 51, 57 64
Material Speed | Lubricant 3% in. ... 22 27 : 33 38 | 44 } 49 55
Bk e - - 4 in. ...... 19 1 24 29 33 | 38 ' 43 48
Pewter 600 to 800 R. P. M. Cup Grease 5in. ... 15 ° 19 i 23 27 j 31 | 34 | 38
Aluminum ! 800 to 1000 R. P. M.. Cup Grease 6 in. ...... 13 16| 19 ' 22 | 26 29 | 32
Copper | 800 to 1000 R. P. M.| Cup Grease 7 in. .. ..., 11 141 16 - 19 22 251 27
Brass 800 to 1000 R. P. M. | Yellow Soap 8 in. ...... 10 12| 141 17 19 21| 24
Zinc 1000 to 1200 R, P. M. | Tallow Candle 9 in. ...... L9 13 i 15 17 19 21

*Speeds can be varied within fairly wide limits.
It is always advisable to use the lower speed until
it can be seen that the work can stand an in-
crease.

Revolutions for a higher F. P. M. speed can be
obtained by doubling or adding together separate
speeds. Example: 14 in. cold rolled steel should
run at 90 F.P.M.—382 plus 306 equals 688 R.P.M.
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