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16 Metalworking Workshop Projects
for Home Machinists
Practical & Useful Ideas for the Small Shop
By Harold Hall
• Includes 16 projects for workshop equipment that can’t be
purchased commercially
• Projects are satisfying exercises in metalworking that once
completed will make valuable additions to the model engineer’s
range of equipment
• Projects include an auxiliary workbench, tap holders, distance
and height gauges, a lathe backstop, a tailstock die-holder,
faceplate clamps, collets, DTI accessories, sash clamps, low
profile clamps, and a tapping stand
• Projects are a compilation of the author’s most popular articles
published in Model Engineer’s Workshop magazine
• Harold Hall was the editor of Model Engineers’ Workshop
magazine and is the author of seven books in the indispensable
Home Machinists Series
Create useful and essential items that can’t be purchased
commercially, from an auxiliary workbench and tap holders to
distance and height gauges, a lathe backstop, faceplate clamps, and
so much more. 16 Metalworking Workshop Projects for Home Machinists
contains a collection of unique projects based on the author’s most
popular articles that have been published in Model Engineer’s
Workshop magazine. Every project is intended to make workshop
tasks easier once the item is completed and ready for use.
Paperback • 104 pages • 5.8” x 8.25”
978-1-4971-0197-5 • Code #01975
Imprint: Fox Chapel Publishing
$11.99 US / $13.99 CAD
Available Now

Chapter 1

Auxiliary Bench
This is the simplest of all the items
included and without doubt the one
that has repaid my time making it by
more times over than any other. It is an
auxiliary workbench and took me around
15 minutes to make. I did though have
a suitable size piece of ply available for
the top, but even if you have to cut the
top to size 1 hour should be more than
enough.

The bench was initially conceived for
holding pieces of sheet steel for cutting
using a jig saw, nibbler, etc. This was
something I found difficult using my
normal bench with it having only one edge
available, resulting in clamps and saw
wanting to share the same position. The
bench, Photo 1, is about 450mm square
and has a 75mm × 50mm piece of timber
screwed onto the under side which is

Photo 2. Being used to hold a sheet of metal while it is being cut using a jig saw.

gripped in the bench vise. Photo 2, shows
it being used for it original purpose.
I soon realized that in its elevated
position it was also of considerable
benefit when marking out, similarly,
carrying out delicate assembly work,
electronic or mechanical. If you have a
small workshop with only limited bench
space it will be a worthwhile addition if
only to increase your working space,
maybe larger may not be a bad idea.
If a long bolt is added to the timber bar
this can be gripped in the bench vise and
the top tilted to make a small drawing
board, Photo 3.

File storage
Photo 1 An
auxiliary bench
with a multitude of
uses

8

While in a woodworking theme, the
method of storing files on the rear of
a cupboard door, Photo 4, is worth
considering. It keeps them in the same
place all the time so they are easily found

and by keeping them apart protects
their working faces. Sketch 1 shows
the construction in detail. If mounted on
a wall rather than on the rear of a door
then the lower half could possibly be
omitted.

Chuck boards

These were the result of a request from
a workshop owner who was beginning to
find it difficult to move his lathe chucks to
and from the lathe. Additionally, aligning
them with the lathe’s mandrel.
Photo 5 shows two boards, one for
the three jaw and one for the four jaw.
These are used on a gap bed lathe and
the piece of wood in front is for placing in
the gap to prevent the board tipping with
the weight of the chuck. Note how the
carrying handles pass in front and behind
the chuck ensuring they are secure when
being carried.

Chapter 2

Tapping Guides

9

Hand tapping into metal components
would at first appear to be a problem
free task. This providing the correct
tapping size hole has been prepared as
an unnecessarily small hole is often the
reason for a broken tap!
Attempting the task though it will
soon be found not to be as easy as first
thought. The main problem is getting the
tap to enter in line with the hole’s axis.
To achieve this it requires the tap to be
viewed in two planes, often not that easy.
At best the tapped hole may present a

problem when the parts are assembled
as a tilted screw attempts to pass
through a perpendicular clearance hole.
With a number of fixings, assembly may
only be possible if the clearance holes
are increased in size beyond what would
be considered acceptable.
This though is not the only problem,
especially with small diameter taps. In
this case, as the tap enters further into
the hole prepared, it will begin to cut
more on one side than the other. As a
result, smaller size taps are more likely

Photo 1 Three typical tapping guides.

SK1 - FILE STORE
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Measuring and Marking Metals for
Home Machinists
Accurate Techniques for the Small Shop
By Ivan Law
• Accurate marking out and measurements at all stages of work
are comprehensively described by expert engineer, Ivan Law
• Learn how to use measuring equipment and how to mark out,
essential skills for any engineer and vital for success
• Model engineers and small workshops do not have access to all
of the sophisticated measuring equipment used in industry, and
this reference will show them how to sufficiently measure and
mark themselves
• Much of model engineering work is a matter of making one
part fit another, so the accuracy of a finished job begins with
the exactness of the initial marking out and continues with the
accuracy of measurements made during the progress of the
work
• Author Ivan Law is an experienced and respected engineer
known for his practical demonstrations and explanations over
many years at the International Model Show

CHAPTER 2

For model engineers and small workshops that don’t have access to
sophisticated measuring equipment, this guide will show them how
to measure and mark themselves! Measuring and Marking Metals
for Home Machinists will inform readers on how to use measuring
equipment and how to mark out, which are essential skills for
engineers and imperative for success. A comprehensive resource
written by a renowned expert engineer, this crucial metalworking
resource not only emphasizes the importance of exactness of
marking out and the accuracy of measurements, but will also clearly
guide readers on how to achieve such vital precision!

Fig.1 This shows four different styles of 12-inch
or 300mm rules. The top
two are round-end rules,
the lower two are squareended. The upper one
is a two-edge rule whilst
the other three are the
fouredged variety.

Rules and Calipers
RULES

The most common, and certainly the
best-known, piece of measuring equipment is the ordinary rule. In actual fact,
after looking into the number and types
of rules available, the term ‘ordinary
rule’ becomes meaningless. There is a
large number of types and styles of rules
available, most trades and crafts having
their own special rules or range of rules.
However, all these can be disregarded;
as far as the model or amateur engineer
is concerned the term ‘rule’ means what
the trade calls “Engineers’ precision steel
rule”. Even when the field is narrowed
down to this small band, there is still a
number of rules left from which a choice
can be made.
The model engineer rarely requires
a rule above twelve inches long even
though a model may be large, like a 5in.
gauge locomotive, as it is very rare to
find that any feature is more than twelve
inches from a given datum. We can say,
therefore, that for marking-out purposes
we require a 12in. rule or, if the model is
metric-based, the equivalent size rule of
300 mm. We have a few from which we
can make our selection. A rule can have
one end square – this being the end from
which all measurements are to be made

and from which all the graduations are
based – and the other end rounded with
the graduations ending about a half-inch
or so from this rounded end. A small hole
is usually drilled in this plain portion, thus
providing a means of hanging it onto a
hook on the wall or drawer cabinet when
not in use. This type of rule is known by
manufacturers as a ‘round-end rule’.
Another type of rule is called the
‘square-end rule’, and this, as its name
suggests, is square at both ends and as
a result either end can be used as the datum end when measuring. With this type
a 12in. rule is, within the limits of manufacture, exactly twelve inches long. The
method of graduating differs from the
round-end rule in that, with the round-end
rule, when this is held so that the rounded end is to the right, both scales – top
and bottom – are of necessity graduated
from the square or left-hand end, and both
scales have to be read with the rule held
in this attitude otherwise the graduations
and numbers are upside down. With the
square-ended rule the graduations are arranged so that no matter how the rule is
held the markings always start from the
left-hand end, so that when held in the
hand the bottom edge, or the one nearest
to the user, is the one to be read. It is not

possible to say that one type is better or
more useful than the other, for if this were
so only one type would be made. Both
types have advantages and disadvantages. If the workshop had to be limited to
only one 12in. rule then the author would
prefer the square-ended type but, if possible, it is an advantage to have one example of each type. Figs. 1 and 2 illustrate
four 12in. or 300 mm rules.
The 12in. or 300 mm rule is, however, rather large for measuring workpieces held in the relatively small machine
tools found in the home workshop and
for this type of work the 6in. or 150 mm
rule is decidedly superior. For example,
it is difficult to apply the 12in. rule to a

workpiece in the lathe without moving
the tailstock from its supporting position
and sliding it down towards the end of the
bed to allow access for the rule. It is both
quicker and easier to use the 6in. rule in
this and similar circumstances.
Like the 12in. rule, the 6in. rule is made
in both rounded-and square-ended styles.
The same method and pattern of markings
are used on the small rules as on the larger
ones. There is, however, one big difference
between them and that is in the width of
the two rules, the 12in. and 300 mm rules
are supplied with a width of 1in. or 25 mm,
while the smaller rules are usually 3/4in. or
19 mm wide.
All the rules described above are of the

Fig.2 This shows the reverse side of the same
four rules. As can be
seen, the two-edge rule
has no markings on it at
all. The second rule down
is imperial on this side
and therefore has two
metric edges and two imperial edges. The upper
square-ended rule has
four metric edges whilst
the lower one has two imperial edges.
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Fig.3 This illustration
shows four six-inch or
150mm rules. The top
three are rigid rules whilst
the lower one is flexible.
Three are round-edge
rules and one is squareended. The second one
down is a bright finish rule
whilst the others have
a non-reflecting pearl
chrome finish.

type known as rigid; this means that they
do not bend easily and they should be
kept and used in the ‘flat’ state in which
they are supplied. There is available,
however, another type of rule known
as the flexible steel rule which is much
thinner and narrower than the rigid rule
and made from spring steel. The flexible
rules, both 12in. and 6in. long (or metric
equivalent) are usually only ½in. wide and
this, and the fact that they are manufactured from thinner material allows them to

Fig.4 The reverse side of
the ‘six-inch’ rules. The
bright-finish rule has four
imperial edges whilst the
others have two imperial
and two metric edges.
It is unusual for a squareended rule to have
both imperial and metric edges as the length
of the two scales is not
similar and as a result the
top and bottom scales
on one are out of register. This can be seen on
the metric scales on the
square-ended rule.

12
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Fig.5 This photograph
shows the advantage
of the flexible rule when
measuring in the lathe.
It is possible to obtain
a reading without withdrawing the tailstock support by ‘bending’ the rule
to lay on the workpiece.

bend to an extent far greater than would
be required in normal use, and without
taking on a permanent set or breaking.
Again, this range of rules is available
round-ended or square-ended and a 6in.
square-ended rule of this type is very useful for measuring workpieces held in the
lathe as both its size and flexibility allow it
to be used in spaces that would make direct measurement with other rules difficult,
if not impossible.
Rules made with graduations on one

side and plain on the other are termed
‘two-edge rules’. The other, and more
common, rules are the four-edge rules
and, as its name implies, this rule has
graduations on both sides thus allowing all four edges to be utilized. As can
be imagined there are many ways and
permutations that can be employed on

graduating rules. The all-imperial fouredge can be obtained with the scale in
1/32in. and 1/64in. on one side whilst
the reverse side has 1/8in. and 1/16in.
spacings. There are some imperial rules
that have scales graduated in 1/10in.
– 1/20in. with short lengths – usually
one inch – marked 1/50in. and 1/100in.

Fig.6 Using the same
rule to set the position
of a parting tool. Note,
a different edge is being
used than in the previous illustration. This is
possible because with a
round-ended rule both
scales have the same
datum end. This type
of rule is very useful for
measuring workpieces in
the lathe.
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Precision Dividing for Small Shop
Metalworkers
By Harold Hall
• A complete guide to precision dividing, a valuable skill that
consists of precisely spacing cuts
• Explains the principles underlying radial work on a
metalworking lathe
• Describes methods for simple applications without specialized
equipment, how to use a semi-universal dividing head and a
rotary table, and more
• Mathematical aspects of dividing are also covered at a level that
will be easily understood
• Harold Hall was the editor of Model Engineers’ Workshop
magazine and is the author of seven books in the indispensable
Home Machinists Series
A skill that consists of precisely spacing cuts, dividing is a crucial
technique for gear cutting and radial work on a metalworking lathe.
This complete guide to dividing clearly explains its principles and
covers everything a model engineer needs to know about dividing
and several methods that can be achieved – from simple applications
without specialized equipment to the use of a semi-universal
dividing head and a rotary table. The mathematics of dividing are also
included and written in an easy-to-understand format that won’t
intimidate.

Chapter 2

Paperback • 104 pages • 5.8” x 8.25”
978-1-4971-0196-8 • Code #01968
Imprint: Fox Chapel Publishing
$9.99 US / $11.99 CAD
Available Now

2. Indexing
using a gear
on the rear
end a lathe’s
headstock.

The Machinery
The equipment available for dividing applications, even for the home workshop,
is very varied, though in general terms, the
methods can be reduced to just five.
Using the lathe spindle.
Using a dividing head.
Using a rotary table.
Using an indexer.
Dividing with no special equipment.
The latter will be dealt with when discussing

the actual processes. As will be seen however the demarcation between these is not
always that clear, especially methods 2, 3
and 4.

1. Using the lathe spindle
This primarily consists of indexing the spindle using a detent locating into the teeth of
a gear or holes in a disk that is mounted on

1. Indexing
using the lathes
Bull wheel

12

the lathe spindle. The latter may even be in
the chuck’s backplate. The most common
is to use the gear in the back gear assembly
that is rigidly fitted to the spindle, frequently referred to as the bull wheel. One wellknown lathe manufacture does provide this
facility and others may do also, it is though
more common for the lathe owner to adapt
the lathe to provide this function. Photo 1
shows a typical shop made item.
One aspect of the lathe that may make
the method a non starter is the number of
teeth on the gear, if say this was 49 there
would be no useful divisions, only 7 being
available. The gear in the above example
has 60 teeth and will provide 2, 3, 4, 5,
6, 10, 12, 15, 20, 30 and 60 divisions. If
a forked detent is used this could be increased to include 8, 24, 40 and 120 also.
More about forked detents later.
If your lathe does not have a suitable
bull wheel then mounting a gear on the rear
of the lathe spindle, as illustrated in Photo 2,

and erecting a detent from some convenient
point, probably the changewheels quadrant,
will overcome the limitation. Even where
the lathe has a suitable bull wheel this arrangement will increase the number of possible divisions. Mounting the gear, or even
a dividing plate, is not difficult and a simple
method for achieving this is illustrated in the
section on shop made items in Chapter 6. A
similar method for simpler numbers is to drill
the chuck back plate with a series of holes
around its periphery using a detent mounted
off the lathe bed to locate in these.
A limitation of all of the above methods is that there is no facility to lock the
spindle in the set position, relying solely
on the detent to hold it in place. Backlash in the detent assembly will permit
some variation in the position set, and
more important, movement during the
machining operation. It is though quite
adequate for many tasks as will be seen
through the book.
13

Chapter 3

2. The dualstub mandrel for
mounting both gear
and dial.

The Methods
Using Minimum Equipment.
Having dealt with the equipment required
in Chapter 2, it also mentioned that dividing
can often be achieved with little or no special equipment. While using a dividing head
will in most cases be the ideal, other equipment is often used. The reasons for this can
be varied, but will most often be because

either a dividing head or the division required is not available or that the project is
simple and more easily set up using some
other method.

Using the lathe spindle
Typical of this would be when needing
to make three divisions on an item in the

1. Using a gear on
a stub mandrel to
cut a dial.

18

three jaw chuck. In this case, placing a
piece of packing between the bed of the
lathe and each chuck jaw in turn would
be accurate enough for most applications
and certainly much quicker than setting
up a dividing head. Do not fall into the
trap of thinking that just placing the packing under the jaw in the rear position will
give you six divisions, this will only work if
the height of the packing is exactly center
height minus half the jaw thickness.
An extension to this idea having the
advantage of providing a wide range of divisions, is to include a gearwheel into the
set up and use this in a similar way, Photo
1. Using a weight on the end of a piece
of string attached to the chuck, as seen,
will keep the short length of bar in place
while the operation of cutting a dial is carried out. Both gear and dial being made
are mounted on a dual taper stub mandrel as seen in Photo 2. Of course, you
do not need to use every tooth space, if
you required 15 divisions, a 45 tooth gear
stopped at every third space would give

the required result. Also, by careful choice
of a thin piece of packing to place below
the bar, or a slightly longer second bar, a
50 tooth gear could be used to calibrate a
100 division dial.
Another simple idea and only limited
in the number of divisions by a practical
maximum, is to wrap around the back
plate, or face plate periphery, a strip of
paper suitably marked with the divisions
required. This may seem a simple idea
but the space between each marking,
when in the flat, is likely to be a complex
value. Say with a 100mm diameter backplate the circumference would be 314.
1593mm. Dividing this into any number
would result in a value that would be difficult to work with, fortunately, there is a
simple way out of the problem.
Wrap your strip of paper, a little on
the long side, closely round the periphery of the chuck and carefully cut through
both with a sharp knife at the overlap,
you will now have your 314.1593mm
strip of paper.
19
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Soldering and Brazing Handbook for
Home Machinists
Practical Information and Useful Exercises for the Small Shop
By Tubal Cain
• A thorough, comprehensive, and useful book for welders
and model engineers about essential soldering and brazing
techniques
• Offers a close examination of the soldering and brazing
processes, equipment, and materials and explains what happens
in the joints as they are made
• Features detailed sections on a range of techniques and insight
to accomplish soldering and brazing in faster, more efficient,
and less expensive ways
• Includes practical examples, test pieces, tabulated data, and
more throughout
• Tubal Cain, the pen name of engineer and craftsman Tom
Walshaw, was the writer of many best-selling home workshop
and model engineering guides

Chapter 2

The Characteristics of
Filler Metals
I use the term ‘Filler Metal’ to indicate
the brazing alloy, spelter, or solder and
in contrast to the ‘base’ or ‘parent’
metal which is being jointed. This is a
general term and can be applied either
to ‘solder’ (low melting-point material)
or to brazing alloys of any sort. Where
my remarks apply only to one or other
of these I shall use the term ‘solder’,
‘spelter’ or ‘braze metal’ as is appropriate. I hope that this will avoid confusion.
It is possible to use pure metals as
fillers, and for special reasons in the
past I have often ‘soldered’ with pure
tin, melting point 232°C. Pure copper (M.P. 1083°C) is used increasingly
in industry for the fabrication of steel
components. In fact, almost any of the
‘active’ metals can be used as jointing fillers. The almost universal use of
alloys arises from several considerations. (1) Cost. Tin is very expensive,
and except in a few situations the addition of a ‘padder’ material will effect
an economy with no serious reduction
either in strength or capillary action. (2)
Application temperature. The addition
of alloying elements reduces the melting temperature. We shall be dealing
with this in detail shortly, but it is worth

noting now that the addition of a more
expensive alloying element can and often does reduce the overall cost of the
joint, due to the reduced heating costs.
(3) Improved flow. Quite small addititions of alloying elements can effect a
marked improvement in ‘capillarity’ –
the cost may be somewhat increased
but the joint is considerably improved.
(4) Mechanical properties. Strength is
but one of these. Resistance to corrosion, ability to resist higher temperatures, shock, or fatigue are also of
importance. It must always be remembered that the filler metal is, within the
joint, in the ‘as cast’ condition and the
physical properties specified by the
manufacturers apply to this condition.
This almost universal use of alloys
as filler metal has very important consequences both for the designer of
the joint and for the chap who is making it, and it is, unfortunately, true that
many users do not fully understand the
implications. At first sight it might appear reasonable to suppose that if we
made an alloy from equal proportions
of two metals the melting point would
lie more or less midway between that of
each component. This is far from being
the case – indeed, for almost all alloys

(certainly all used in metal joining) a proportion of the two alloy metals will be
found which has a melting point below
that of either. At other proportions of the
two constituents you will find that there
is no well defined melting point at all; the
metal starts to melt, but remains ‘pasty’
until a higher temperature is reached
when the whole becomes molten. In
some cases this can be a nuisance, but
in others (‘wiped’ joints for lead pipes,
for example) is a positive advantage.
The effect can best be seen from a melting-point diagram.
Eutectics and Melting Ranges. Fig.
9 shows the effective melting points
of an alloy of tin and lead – soft solder, in fact. I am using this as an example because it is not untypical of
most two-metal (‘binary’) alloys, and
I have simplified the diagram to show
only the essential points. The bottom

scale shows the percent of tin in the alloy, and that at the top of the diagram
– running the other way – the percentage
of lead. The left-hand scale is temperature in degrees C. It will be seen that
pure lead (left hand end) melts at 327°C
and pure tin at the right, at 232°C. Above
the line ABC the alloy is fully molten
whatever the composition. Below the
line (almost straight) ADBEC it is always
fully solid. Between the two lines the alloy will be more or less ‘pasty’ – a mixture of solid crystals swimming in molten
material.
You will notice that the two lines coincide at B. This is the only proportion
of a tin-lead alloy which has a definite melting temperature, at 183°C; it
melts or solidifies almost instantaneously at this temperature. This particular composition is called the EUTECTIC alloy, and consists of 61.9% tin,
38.1% lead. At all other compositions

Fig. 9 Simplified melting-range diagram for tin-/lead alloys.
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Joining metal by soft or hard soldering, or brazing with alloys, is a
common practice in welding and engineering workshops. But have
you ever given thought to whether there could be quicker, more
efficient, and less expensive methods? An extremely comprehensive
book, Soldering and Brazing Handbook for Home Machinists thoroughly
explains the processes, equipment, and materials, as well as what
happens in the joints as they’re being made for an even deeper
understanding. Featuring detailed sections on the characteristics of
filler metals, brazing techniques, soft soldering techniques, capillary
joint design, safety, and more, this must-have resource is extremely
useful for anyone in the metalworking industry.
Paperback • 136 pages • 5.8” x 8.25”
978-1-4971-0194-4 • Code #01944
Imprint: Fox Chapel Publishing
$9.99 US / $11.99 CAD
Available Now

Chapter 9

Fig. 53 The author’s ‘small’
brazing hearth, used for odd
jobs which need only a small
blowlamp.

Brazing Equipment
The Brazing Hearth Unlike soft-soldering, which can be carried out almost anywhere, the high temperatures
involved do require some special provision when brazing. And here let me
proffer a word of AWFUL WARNING. If
the printer could manage letters of fire
I would ask him to do so! ANY CONTAMINATION OF A BRAZED JOINT
WITH SOFT SOLDER WILL BE FATAL.
True, the brazing alloy will ‘run’ – perhaps run very well – but the joint will
snap off like a carrot if any soft solder
is present. So, never braze over soft
solder and above all, never soft solder
in the brazing hearth, lest some unnoticed splash wreak havoc with the
joints.
I have already mentioned that brazing
can be done in the blacksmith’s hearth
or over charcoal, but most practitioners today will be using a gas torch or
blowlamp of some sort. You can buy
proper hearths for such use, almost
always with the great convenience of
a rotating table, but these are costly
and unless you are going to be brazing frequently a home-made affair will
be quite adequate. Fig. 53 shows my
smaller brazing spot, made up entirely
of commercial firebricks. The base is a
84
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12 x 12 x 2 inch slab, and this is set
on top of four ‘Fossalcil’ heat insulating bricks for safety. There are more
standard firebricks at the back and one
end, the other (RH) end being one of
the bricks sold to reduce the volume of
a domestic fireplace. Immediately behind is a sheet of steel with a sheet of
soft asbestos board in front, to ensure
that stray flame from the torch does not
harm what lies behind. It is better if this
sheet of steel curves over forwards just
a little, as even on small jobs quite a
lot of heat travels upwards. (The ceiling
lies a good six feet above the hearth.)
This arrangement serves for all my
casual fabrication work – anything that
can be handled with a flame about the
size of that from a 1-pint paraffin blowlamp. It also serves as my tool-hardening hearth, and the electric muffle is
just outside the picture on the right. But
it is too small for any major work and
anything needing a flame more than
about 6 inches long is done outside the
workshop.
Fig. 54 shows the larger hearth. The
‘bench’ is timber, which is not really advisable. However, there is a sheet
of flat fireproof material (the current replacement for hard asbestos) on top,

and a number of Fossalcil heat insulating
bricks over this supporting a 20 gauge steel
tray, 22 x 34 inch long. This latter is filled
with ordinary 9 x 41/2 x 3 inch firebricks
bedded in sand to form the working surface, but at one point, on the left, a gap is
left which accepts the small rotating table
about a foot in diameter. This is a commercial one (supplied by Flamefast Ltd) but I

used to have one made up from an old lorry
rear brake drum, filled with firebrick. You will
see firebricks all around the ends and back.
Some are ordinary ones, some Fossalcil,
and some the ‘Hot Face’ bricks now available (see later). These serve first to protect
the walls and second as a store of bricks
for supporting work. The walls themselves
are masonry but, nevertheless, protected

Fig. 54 The author’s main ‘brazing
centre’, with small rotary table,
clamping pillar for fixed torches,
torch rest at the front, and a stock
of insulating and firebricks around.
Note the small paraffin lamp used
to ‘light the gas’.
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Spindles for Small Shop Metalworkers
By Harprit Sandhu
• A complete guide to amateur engineers to understand how to
build their own spindle varieties and enhance their workshop
• Describes the design, construction, and use of a variety of
spindles
• Milling, grinding, and drilling spindles are covered along with a
unique light gear cutting frame for clockmakers
• Harprit Singh Sandhu, BSME, MSCerE, is an American engineer,
founder of Rhino Robots Inc., chief designer of the ‘Rhino’ series
of robots, machinist, woodworker, and clockmaker
The possibilities of what you can achieve in your workshop are
greatly enhanced if you have spindles to use with your lathe!
A complete and crucial guide for amateur engineers, this book
describes the design, construction, and use for a variety of useful
spindles that range in shape and size. Featuring over 150 scale
plans, line drawings, and a collection of helpful data tables, this
metalworking guide clearly outlines several techniques for milling,
grinding, and drilling spindles that are easy to make and have as few
parts as possible.
Paperback • 160 pages • 5.8” x 8.25”
978-1-4971-0195-1 • Code #01951
Imprint: Fox Chapel Publishing
$12.99 US / $14.99 CAD
Available Now

• They will be mounted on sealed ball
bearings.
• They will be belt driven.
• We will design for mounting to the
Myford S7 tables and slides etc.
• We will accommodate the use of
Myford accessories when possible.
• We will design to allow versatility of
use.
• We will keep costs down.
• We will keep down the skill level
needed to build.
• We will limit the time needed to
build.
• We will not use exotic materials because they are expensive and hard
to find.
The Myford mounting slots are 1.562
inches (39.67mm) on center and are
suitable for hold down studs that are
0.250 inches (6.35mm) in diameter. This
tells us that the spindle has to fit on a
grid 1.562 inches (39.67mm) on center.
Our mounting bolts will be either 1.562
inches (39.67mm) on center or twice

that which is 3.125 inches (79.35mm) on
center.
So the mounting grid looks like Figure 2.1. We will start by placing critical
components on the grid. At this stage we
are working with sketches although I am
showing these as drawings in the book.
If we are going to use the Myford accessories with this spindle, we need to
use the same spindle nose as the Myford uses. Let us assume a 2.000 inch
diameter spindle with a Myford spindle
nose at one end and a pulley at the other
end. We will represent all this with simple
rectangles in our sketches.
Now let us position our spindle sketch
on the grid. Our spindle can be positioned to use either a single grid spacing
or a double spacing as the conditions
dictate. The next two figures show where
the spindle would be in regard to the grid
for each of these mountings.
The smaller spindles will be able to
make use of the type of mounting shown
in Figure 2.2 even if the studs have to be
within the housing of the spindle (as long

Figure 2.2 Mounting the spindle on
short spacing.

Figure 2.1 Mounting grid for Myford S7
tables. Studs are 1.562 inches (39.67mm)
on center in both directions.
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Figure 2.3 Mounting the spindle
for long spacing.

as we can miss the spindle bearings).
The larger spindles will have to have
the studs straddle the spindle as shown
in Figure 2.3. This takes up more room
but also gives us more space to work
with.
Now that we know where the spindle
nose is with respect to the mounting
studs, we can think about placing our
bearings to miss the studs. We need two
bearings, one in the front and one in the
back. The front bearing is more critical
because it is the one that bears most of
the load and for this reason it should be
as close to the cutter as possible. With
this in mind we will try to place the front
bearing as far forward as we can and
position the smaller rear bearing as is
convenient.

Figure 2.4 Bearings, spindle, pulley and
hole added.

Let us place some bearings in the
spindle to see how they look for position.
In a milling spindle, most of the load is
taken up by the front bearings. Industrial milling machines often use three and
four bearings together very close to the
nose. We will use just one in our design.
At this stage, the basic concepts are in
place and we are ready to work out the
details.
How we hold the bearings will be critical. The front bearings must be integral
with the spindle. This means that both
the outer and inner races have to be
clamped tight to the housing and spindle respectively. It will be best if the back
bearing is positioned exactly but, with

the equipment at our disposal that does
not seem to be likely, so I am going to
suggest that we clamp only the inner
race of the back bearing and let the outer race slide back and forth in the housing. If you analyze the loading on the
spindle you will see that the axial load
on the back bearing is minimal. Its major
purpose is to provide radial support for
the back end of the spindle. (There are
other ways to control the distance between the outer and inner recess of the
bearings and some of these are shown in
other designs in the book.)
The concepts presented above are
shown in Figure 2.5. Keep in mind that
this is where we clamp the races. The
races are held at their OD by the housing
and at their ID by the spindle so these
directions will be properly constrained if
we turn the spindle parts to close dimensions.
Each set of arrows represents a
clamping device. We need three clamps
or nuts. The other side from each nut will
be either the body of the housing or the

CHAPTER 3

The basic spindle
Introduction
There are only five turned parts and two
modified parts in this spindle. There are
also three bearings, a key and a nut. It
accommodates all Myford nose chucks,
plates and accessories.
Every serious amateur engineer, who
does not own a milling machine, will need
to perform milling operations on some-

Figure 2.5 The points where the
bearings will be clamped. The double
bearings are just an idea at this time to
explore the possibilities.

thing that is being held in the lathe chuck
many, many times during his amateur career. In the amateur engineer’s shop this is
best done with a carriage-mounted milling
spindle driven by an auxiliary motor.
The spindle is described as being a “cartridge spindle” – it is in the form of a cartridge that can be placed in any suitable
chamber or holder. Cartridge spindles are
the most versatile spindles. I selected a

Figure 2.6 The points where the nuts
will be used.

Figure 3.2 Main features of a cartridge spindle.
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Figure 3.1 Cross section of a cartridge spindle. Note: besides the bearings there are only
7 parts to be made.

10

cartridge design because I had a couple
of applications in mind for the spindle beyond basic milling and wheel cutting.
This chapter describes the design and
construction of this cartridge spindle
which is suitable for general-purpose
use in the machine shop. Although it
may be considered by some to be a bit
large for fine work it is easier for most
beginners to work on a larger spindle.
If you are going to make only one general-purpose spindle for your shop, this
is the one that you will want to consider.

It gives you the greatest versatility of all
the spindles in the book and is described
in the greatest detail. Other spindles offer advantages that are needed under
special circumstances or are better suited to smaller lathes or to special setups.
Note
Do not scale any drawings in this book.
Always go by the dimensions given.
Both imperial and SI (metric) drawings
are included in this book (see Appendix
1 for metric drawings).
11
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The Art of Welding for Home
Machinists
Practical Information and Useful Exercises for Oxyacetylene and
Electric Arc Welding
By W. A. Vause
• A complete guide to the basic techniques for oxyacetylene
welding, brazing, flame cutting and electric arc welding
• Learn to weld with mild steel, cast iron, stainless steel, copper,
brass, and aluminum in sheet, plate, or cast form
• Includes insight on an array of welding techniques, including
gas welding, pipe welding, vertical and overhead welding,
resistance welding, T.I.G. welding, M.I.G. welding, and more
• Contains practical exercises, scaled diagrams, reference tables,
and other informative tools for success
• Author W.A. Vause spent 40 years as a welder and several as
welding instructor at Queen Elizabeth College for the Disabled.
He wrote this book with the assistance of the Engineering
Industry Training Board
The Art of Welding is a clear and practical guide to understanding
basic techniques for oxyacetylene welding, brazing, flame cutting
and electric arc welding with mild steel, cast iron, stainless steel,
copper, brass, and aluminum in sheet, plate, or cast form. Filled with
comprehensive insight, practical exercises, scaled diagrams, tables
of data, and so much more, readers will learn everything they need
to know about various welding techniques – from pipe welding and
resistance welding to T.I.G welding, M.I.G. welding, and so much more.
PART ONE
Chapter 1

Paperback • 96 pages • 5.8” x 8.25”
978-1-4971-0199-9 • Code #01999
Imprint: Fox Chapel Publishing
$9.99 US / $11.99 CAD
Available Now

Welding a motor-cycle frame at
Clews Competition Machines,
where both gas and arc welding
are used.

Welding by the Oxy-Acetylene
Process (Gas Welding)
The equipment consists of:
The Blowpipe
Two Regulators
The Canvas-Rubber Hoses, plus of
course the
Two cylinders of gas, one of oxygen
and one of acetylene.
THE BLOWPIPE
There are several makes of gas welding
blowpipes on the market, perhaps the
best known being the ‘Saffire’, which is
a very efficient, general purpose blowpipe, and is supplied with detachable
nozzles of different sizes, numbered as
follows:
1, 2, 3, 5, 7, 10, 18, 25, 35 and 45.
These numbered nozzles indicate the
approximate consumption of gas in cubic feet per hour at the appropriate pressures.
Fig. 1 The Saffire 3 blowpipe.

THE REGULATORS
There are two of these. The Red (or
maroon coloured) one is the acetylene regulator, and the Black one is
the oxygen regulator. Each regulator
carries two gauges, one to indicate
the contents of the cylinder at any
given moment, and the other to indicate the working pressure in lbs. per
square inch, which is regulated by the
turnscrew provided. This is turned in
a clockwise direction to increase the
working pressure, and anti-clockwise
to reduce it.
Before screwing the regulators on to
the cylinders, any dust or other foreign
matter which may have collected in the
socket of the cylinder should first be
blown out by ‘snifting’ the cylinder momentarily. This is done by opening the
valve of the cylinder for a fraction of
(continued page on 10)

Notes on Safety – Gas Welding
Always store gas cylinders well away
from any source of heat.
Make sure there are no leaks from any
cylinders, and no grease or oil on or near
them.
Keep flame of welding blowpipe well
away from cylinders.
Always keep the cylinder key in position
so that gas can be turned off immediately.
Always wear goggles, with the correct
specification lens, also gloves, or gauntlets.
Wear suitable clothing and leather apron,
plus protective helmet if doing overhead
welding.
Wear goggles with clear lenses when
chipping or grinding.
Make sure there is adequate ventilation,
also extractor fans wherever possible, to
dispel toxic fumes.
Take particular care when working in a
confined space, e.g. tanks, boilers, or

drums. Never weld petrol tanks, or similar vessels, until they have been cleaned
by steam jet. Wear mask if any dangerous
fumes are present, e.g. when welding or
brazing galvanised workpieces.
Other workpieces to be welded often
have to be de-greased first, by being
treated with trichlorethylene, or similar.
These operations must be carried out
well away from all welding activities.
Never allow caustic soda to come into
contact with trichlorethylene, etc.
Always have adequate fire extinguisher
handy.
Never use low pressure regulators, or
welding blowpipes, on high pressure systems. (Note – this book deals only with
the high pressure, dissolved acetylene
system).
Stand well away from cylinder regulators
when turning on gas, as the glass faces
of these have been well known to splinter if cylinders are very suddenly opened.

8
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Fig. 2 Blowpipe details.

a second, and closing quickly with the
special key provided.
It will be noted that while the oxygen
regulator has the normal right-hand
thread, the acetylene regulator has a
left-hand thread. The reason for this is
so that they can be distinguished even
in darkness, and so that there can be
no possible danger of confusion. After
screwing regulators on, make sure that
they are securely tightened up.
Never at any time allow oil or grease
to come into contact with any part of the
equipment. The reason for this is that oil
or grease when mixed with oxygen creFig. 3 Oxygen and acetylene pressure regulators

10
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ates a chemical combination from which
heat can arise which could cause an
explosion. Also, while on the subject of
safety, never allow the oxygen cylinder
(or, indeed, any cylinder) to become exposed to heat, from any source, as this
results in expansion, which again could
lead to an explosion.
THE CANVAS-RUBBER HOSES
These carry the gases from the regulators to the welding blowpipe, the red
of course being for acetylene and the
black for oxygen. They are supplied
with union nuts at each end, and again

the one for acetylene has a left-hand
thread, while the oxygen one has a normal right-hand thread.
With these connected up to the appropriate regulators, and to the welding blowpipe, the assembly is complete. The equipment should now be
tested by turning on the gas at each
cylinder with the special key, which, by
the way, should be left in position on
the acetylene cylinder, so that it can
be turned off immediately in case of
emergency.
LIGHTING THE FLAME
With the working pressure set at about
5lbs., and with a number 2 nozzle in
the blowpipe, to light – open the two
valves on the shank of the blowpipe
(red for acetylene and black for oxygen), opening the acetylene one
slightly first with just a small touch
of oxygen, then light up, preferably
using a flint spark lighter, but is this
is not available, having a lighted candle handy on the bench, making sure
of course to keep the hand well away
from the flame and the nozzle pointing
in a safe direction.
Lighting the flame can be, until one
gets accustomed to it, a little tricky.
Sometimes a backfire may occur. This
is due to one or both valves being insufficiently open (usually the acetylene),
according to the size of the nozzle. It
is better to have the acetylene valve
well open, even a little too much rather than too little, as if the latter, all that
will happen is that the flame will ‘jump’
away from the tip of the nozzle, leaving an airspace between it and the tip
of the nozzle, whereas a backfire can
be a little dangerous. If a backfire does
occur, to be on the safe side, it is best
to plunge the blowpipe into a bucket

of water immediately, especially if the
shank feels to be getting hot. (I have
known blowpipes to become so hot as to
melt the brass of the shank, as a result of
a backfire, which causes a flame inside
the chamber, but with a modern blowpipe
like the ‘Saffire’, it is almost impossible
for this to happen).
If, however, you have opened the valves
a little too much, all that will happen is
that the flame may jump away from the
nozzle, in which case all that is necessary
is to close the valves again to shut off the
flame and start again.
ADJUSTMENT OF THE FLAME
Having got the flame going fairly normally, i.e. reasonably under control,
and with a fairly equal mixture of both
gases, on looking at the base where
the flame emerges from the nozzle, a
small inner cone-shaped flame will
be observed. This inner white cone of
flame is acetylene, and it may appear
as a quite long white feather, or may be
quite small. It is very important to get
this inner white cone of flame correctly
adjusted.
We will assume for the moment, purely as an experiment, that we are about
to weld some mild steel, say 1/ 16in.
(1.6mm) thick, using a No. 2 nozzle,
with gas pressure set at about 4lbs. on
each regulator. For this, it is vitally important that we have an absolutely neutral flame. The importance of this cannot be exaggerated, for if, in the case
of mild steel, an excess of oxygen is
present in the flame, this would cause
oxidisation, in other words, burning of
the metal. An excess of acetylene causes carburisation, which means that too
much carbon is absorbed into the weld,
causing the metal to become too hard
and brittle.
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Metalworking for Home Machinists
53 Practical Projects to Build Yourself
By Tubal Cain
• A highly detailed guide to equipping your workshop and creating
53 ancillary devices from an industry expert in designing and
building engines and machines
• This resource helps prepare engineers that no matter how well
equipped a workshop may be, there will always be the need to
make special gadgets
• Saves engineers time by devising the needed device for them
so they can get right to work building what they need without
further delaying the completion of the project
• Projects include 5 clamps and vices, 10 jigs and fixtures, 25 lathe
projects, and 13 miscellaneous projects
• Author Tubal Cain had over 60 years of experience in designing
and building engines and machines, a number of which were
published in industry-leading magazines and will be included in
this must-have project manual
The need to make special tools, devices, and gadgets will always arise
in any workshop. Metalworking shows you how to create 53 ancillary
devices, including 5 clamps and vices, 10 jigs and fixtures, 25 lathe
projects, and 13 miscellaneous projects. A must-have resource for
every metalworking workshop, this manual will help save you time
by devising the needed device for you so you can get right to work
building what you need without delaying the completion of your final
project any further!

that the plate may distort, and there is
the added point that a hard plate will
damage the files. My own is soft gage
plate and the way things are going I
may have to make a new top in ten or
a dozen years’ time; cheaper than new
files!
Circular work in the drilling vise
All the books tell you that work should
be clamped to the table or held in a vise
while drilling, and this applies especially when working in brass or gunmetal. The material drags at the drill point
and unless you have the old-fashioned
straight flute drills (or the modern, and
expensive, slow helix type) a ‘snatch’
when breaking through is inevitable.
(You ought, of course, to take off the
rake at the drill point when drilling brass
and then resharpen for normal work,
which means that after 12 months or
so all your drills will be tiny stubs of
HSS!.) So, drilling vise or clamp it must
be. The snag comes when holding small
round objects; stuffing box glands, for
example. Even if your vise is furnished
with vees on the jaw faces there is the
risk of marking the carefully turned
stem of the gland and if you don’t grip

hard enough the drill will pull the job out
of the vise and do more damage still; to
you or to the job!
Fig. 1.5 shows how I got over this
problem. The block is made from a piece
of close-grained hardwood. Do not use
oak – beech should do, and yew better
still. But I use lignum vitae, which can be
obtained from worn-out bowls woods
or old foundry rammers. A good alternative is boxwood if you can get any.
A series of holes, corresponding to the
most common diameters you find in your
work, are drilled through, the block having first been squared all over, of course.
A small hole, I suggest 18 in., is drilled as
shown and the block then sawn through
as far as this hole. It is held between the
jaws of the vise and will grip the workpiece well if put in the right hole. There
is, of course, no reason why it should
not be cut into two separate pieces (it
may break in two eventually) but I find
it convenient to have it as shown in
Fig. 1.5.
Fig. 1.6 shows a variation for holding
such things as engine cylinder covers
etc. I make mine to fit the OD of the
flange as getting a better grip than on
the spigot only. This one is bored in the
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Fig. 1.5a Drilling a gland flange.

Fig. 1.5 Holder for glands
and similar small diameter
work.

Fig. 1.6 Holder fordisks and similar work.

lathe to suit the job in hand, and I make
the block quite wide so that small cavities can be opened up if necessary.
Naturally, either type gets riddled with
holes after a while. That for the glands
10

and small objects can be used both
sides of course, but even so will need
replacing every few years. Why not
make them of metal? No reason at all,
except that wood is cheaper and quicker
11

a small bench for the daughter of the
house, Georgina, then six years-old. Being young and enthusiastic – and female
– her work was always accompanied by
a running commentary on the behavior
of tools or workpiece, interspersed with
requests for assistance. Always entertaining, often amusing, but occasionally
most distracting, especially when trying
to remember the last dial setting while
screwcutting!
Now this problem never arose with my
Fenn ornamental turning lathe (housed
in the old workshop). In common with
my Holtzappfel, and other similar machines of 100 years ago, the cut is put
on by lever, with a screw stop which
acts as a restrainer to the depth of cut,
and a second similar screw with index
on the head for use as a final depth
stop. There is no alteration to the setting of the restraining screw when taking off the cut, and no feat of memory

required. (Only one of calculation, for
the thread on the Fenn was 22.18 tpi!) A
little study showed that an hour or so’s
work would provide a similar facility on
the Myford, and very effective it has
proved.
Fig. 3.11 shows the arrangement.
The slide-bar (A) is provided with a
slotted hole and is held by the Allen
screw and strong-back washer (2) (3)
using the hole in the saddle to which
the traveling steady is attached. This
bar is adjusted to suit the diameter of
the workpiece, and that shown will allow for cylinders up to 3 78 in. diameter.
The bracket (4) is slipped in between
the end of the cross-slide and the feedscrew bracket, and has a tapped boss
at one end to carry the stop-screw (5).
This has 40 tpi, and the head is engraved with 25 serrations engaging
with the click spring (6). Thus one click
(it can both be felt and heard) is one

Fig. 3.11 Arrangement of the screwcutting depth stop.
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thou. The travel on this need be no more
than the depth of the largest thread to
be cut, but the drawing shows a travel
of about 0.2 in. Just as easy to make,
and one never knows – some local farmer may one day have a breakdown requiring the cutting of a 3 12 in. Whitworth
screw!
The first step is to see that you have,
or can obtain, a pair of Allen screws longer than those holding the feedscrew
bracket by the thickness of the stopscrew bracket. (These screws are 1032 by the way and not 163 in. BSF; very
close, and easily mistaken.) If not, you
will have to make do with cheesehead
screws while waiting for them. The
bracket (Fig. 3.13) was made from a
piece of 325 in. × 1 in. bms flat – 163 in.
would be better as there is a very slight
deflection if the cross-slide is wound
in fast, and one click will give a feed of

about 1.2 thou. However, the device is
not intended to be bumped in this way,
rather treated as the micrometer which it
is! (A preferred alternative is suggested
in Fig. 3.16, as fitted later to my Super-7,
15
see page 72.) File this down to 16
in.
wide, square the ends and clean up
the faces. Mark out a centerline across
11
the workpiece 116
in. from one end, and
7
from this set out for two 32 in. holes at
15
1 16
in. crs, 165 in. from the top edge, to
form the ends of the two slots. (Put a
center-pop at the end of the centerline
to mark which is the top edge.) Mark out
11
for the 32
in. hole into which the screwed
boss will be fixed.
Using the vise, with a bit of scrap
steel beneath the work, first deepen
the center-pops with a Slocombe drill,
and follow with a drill of the desired
size. Follow with a 90-degree rosebit to
remove burrs both sides. Put a decent

Fig. 3.12 The stop fitted to an ML7.
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Metalwork and Machining Hints and
Tips for Home Machinists
101 Plans and Drawings
By Ian Bradley
• An informative anthology that combines
useful advice and instruction for beginners
with explanations of tools and techniques
that may be familiar in name, but not
commonly described in detail
• Includes insight on a wide range of minor
jobs and workshop practices beginners
may not yet have had the opportunity of
experiencing on a normal basis like skilled
engineers do

Screwcutting in the Lathe for Home
Machinists
Reference Handbook for Both Imperial and
Metric Projects
By Martin Cleeve
• A comprehensive manual explaining all the
uses of a lathe for all forms of screwcutting
in all thread forms, pitches, and diameters

Metalwork and Machining Hints and Tips for
Home Machinists is an informative anthology
for beginners that combines useful advice
and instruction with explanations of tools
and techniques. With expert insight on a
wide range of workshop practices and minor
jobs, this helpful guide will introduce readers
to arbors and mandrels, belt jointing and
splicing, shaft collars, finishing metal surfaces,
G-clamps, cutting holes, hand turning tools,
and more.

Paperback • 96 pages • 5.8” x 8.25”
978-1-4971-0174-6 • Code #01746
Imprint: Fox Chapel Publishing
$9.99 US / $11.99 CAD • Available Now

Screwcutting in the Lathe for Home Machinists is
a complete guide detailing the uses of a lathe
for all forms of screwcutting in all thread
forms, pitches, and diameters. Working in
both imperial and metric standards, this
comprehensive and invaluable resource will
inform you on everything you need to know
about lathe screwcutting. Also included are
calculations, gear trains, conversions, and
other helpful reference tables.

• An invaluable resource not only on lathe
screwcutting, but also working in both
imperial and metric standards
• Includes calculations, gear trains,
conversions, and other helpful reference
tables

Electroplating for Amateurs

Classic Reference for Small Workshops
By J. Poyner
• A complete manual to the principles and
practices of several forms and functions of
plating
• Discusses the updated and improved
techniques of depositing a thin metallic
layer on an object for decoration, corrosion
protection, electrical conductivity, wear
resistance, and more
• An extremely valuable resource for
amateurs, model engineers, and small
workshops wishing to plate with any of
the customary metals using simple and
inexpensive equipment
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Electroplating for Amateurs is a complete
manual detailing the principles and practices
of several forms and functions of plating.
Featuring the techniques of depositing a thin
metallic layer on an object for decoration,
corrosion protection, electrical conductivity,
wear resistance, and more, this guide provides
solutions for small workshops looking to plate
with any of the customary metals using simple
an inexpensive equipment. Although no longer
common practice to electroplate as described,
this classic edition is a noteworthy resource for
anyone involved in the trade!

Paperback • 64 pages • 5.8” x 8.25”
978-1-4971-0176-0 • Code #01760
Imprint: Fox Chapel Publishing
$8.99 US / $10.99 CAD • Available Now

Metalworkers’ Hints and Tips for
Home Machinists

Practical & Useful Advice for the Small Shop
By Vic Smeed
• A culmination of practical advice and useful
tips for metalworkers from Model Engineer
magazine that are as relevant today as they
have been over the last 70 years when they
were originally published, from the 1890s to
the 1960s

From the leading magazine for metalworkers,
Model Engineer, comes this curated collection
of practical advice and useful tips anyone in
the industry needs to know! Jam-packed with
information that’s as relevant today as it was
during its original publication, spanning from
the 1890s to the 1960s, Metalworkers’ Hint and
Tips include sections on lathes and lathe work,
benchwork, machine tools and accessories,
electrical queries, and other miscellaneous
topics.

• Most of these best-of tips and hints have
never been re-published until now
• Contents include sections on lathes and
lathe work, benchwork, machine tools and
accessories, electrical queries, and other
miscellaneous topics

Basic Benchwork for Home
Machinists
By Les Oldridge
• For apprentices and amateur metalworkers
• A hands-on guide to engineering
benchwork covering all the basics

Paperback • 128 pages • 5.8” x 8.25”
978-1-4971-0175-3 • Code #01753
Imprint: Fox Chapel Publishing
$10.99 US / $12.99 CAD • Available Now

For amateur metalworkers, this book is a
practical, hands-on guide to engineering
benchwork that teaches all the valuable hand
tool skills and procedures for files, punches,
hand filers, and more. Well-illustrated with
concise technical diagrams, tables, and black
and white photos, you’ll learn all the tricks
and gain a solid foundation in the basics of
engineering benchwork.

• Learn the skills and procedures for files,
punches, hand filers, and more
• Contains helpful diagrams, tables, and black
and white photos
• Begin a career in metalwork engineering
and know the proper practices early on to
avoid common mistakes

Making Metal Clockworks for Home
Machinists
By Stan Bray
• An introductory guide to horology for
beginners
• Explains terms, general forms of clock
construction, tools, materials, and methods

Paperback • 128 pages • 5.8” x 8.25”
978-1-4971-0057-2 • Code #00572
Imprint: Fox Chapel Publishing
$14.99 US / $18.99 CAD • Available Now

Revised and newly updated, Making Metal
Clockworks is an introduction to horology for the
complete beginner. Explaining the terminology
and general forms of clock construction, you’ll
learn about the materials and methods and
understand everything from and the layout
of wheels and escapements to the making of
wheels, pinions, pendulums, and so much more.

• Learn the layout and creation of wheels,
escapements, pinions, pendulums, and more
• With expert advice, know the best ways to
make specialized items

Paperback • 128 pages • 5.8” x 8.25”
978-1-4971-0059-6 • Code #00596
Imprint: Fox Chapel Publishing
$14.99 US / $18.99 CAD • Available Now
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Metal Lathe for Home Machinists
By Harold Hall
• An introduction and project-based course to
the lathe and lathe metalworking
• Contains 12 projects that start with basic
tasks and progress into advanced skills
• Projects include making precision squares,
distance gauges, tailstock die holders, and
more – all heavily illustrated with drawings
and photographs

Metal Lathe for Home Machinists is a project-based
course that provides a complete introduction
to the lathe and lathe metalworking. This book
takes beginners through all the basic techniques
needed to tackle a wide range of machining
operations while advancing through 12 practice
projects, from basic tasks to higher levels of
difficulty. All of the projects are extensively
illustrated and full working drawings accompany
the text.

• Great practice for both beginners and
experienced lathe owners
Paperback • 168 pages • 5.7” x 8.26”
978-1-56523-693-6 • Code #6936
Imprint: Fox Chapel Publishing
$12.95 US / $14.99 CAD • Available Now

The Milling Machine for Home
Machinists
By Harold Hall
• A detailed resource to choose, install, and
operate a milling machine
• Provides expert advice to decide which
accessories are essential in a task and which
can wait
• Includes helpful photography, illustrations,
diagrams, and explanations
• Learn correct ways to cut metal and maintain
all your tools

This book provides the detailed knowledge you
need to successfully choose, install, and operate a
milling machine in your home workshop. Heavily
illustrated with color photographs and diagrams,
it will help you understand which accessories
are essential and which can be postponed until
your activity demands it. The Milling Machine will
arm you with decision-making skills on which
method is best for any application and will show
you the correct ways to cut metal and maintain
all your milling tools.

Paperback • 120 pages • 5.7” x 8.26”

• Build decision-making skills for accomplishing 978-1-56523-769-8 • Code #7698
Imprint: Fox Chapel Publishing
critical tasks
$14.99 US / $19.99 CAD • Available Now

Basic Lathework for Home Machinists
By Stan Bray
• A comprehensive guide to fully
understanding the extensive capabilities of
a lathe
• Chapters cover a wide range of topics, from
choosing a machine and cutting tools to
threading, taper turning, and parting off

Perfect for any home machinist with a new lathe,
this comprehensive guide is designed to expand
your enjoyment of this versatile machine and
take full advantage of its extensive capabilities.
Illustrated with hundreds of clear photographs
and concise diagrams, it provides in-depth
coverage of all aspects of tooling and machining
operations. With expert advice on steadies, tool
height, how to use cutting fluids, mandrels, and
more, you’ll be able to use your lathe to its fullest
potential.

• Provides expert advice on steadies, tool
height, how to use cutting fluids, mandrels,
and more
• Suitable for both beginners and more
advanced operators seeking to improve their
skills
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Paperback • 176 pages • 5.7” x 8.26”
978-1-56523-696-7 • Code #6967
Imprint: Fox Chapel Publishing
$14.99 US / $17.99 CAD • Available Now

Backyard Foundry for Home
Machinists
By B. Terry Aspin
• A go-to resource for anyone interested in
casting work and foundry
• Provides useful information on basic
background knowledge, materials, and
various techniques

Undertake casting with confidence! This
informative resource is a go-to guide to learn
everything you need to know to create your own
home foundry for custom casting. Providing a
wealth of useful information on materials and
techniques, pattern-making, molding boxes, cores
and core-boxes, and melting metals, each stage
and subject is thoughtfully photographed and
illustrated for a comprehensive look to get started
in foundry.

• Includes a design plan to build an outdoor
solid-fuel furnace  
• Contains helpful photography and
illustrations for each stage and subject

Mini-Lathe for Home Machinists
By David Fenner
• A complete course to fully understanding
and using a mini-lathe for both beginner and
experienced operators
• Includes expert guidance on safety, materials,
setting up, tuning the machine, and
performing tasks
• Provides easy-to-understand instructions
and helpful illustrations for making shafts,
bushings, spindles, part-off tools, and much
more

Paperback • 96 pages • 5.7” x 8.26”
978-1-56523-865-7 • Code #8657
Imprint: Fox Chapel Publishing
$12.99 US / $16.99 CAD • Available Now

Mini-Lathe for Home Machinists explains the
different parts of the mini-lathe and shows how
they can be used to complete different projects.
Author David Fenner covers all the basics, from
safety and materials, setting up, and tuning the
machine to using accessories and performing
a full range of essential tasks. Also included
are detailed instructions and hundreds of
illustrations for making useful components like
shafts, bushings, spindles, part-off tools, DRO
handwheels, and a radius turning attachment.

Paperback • 128 pages • 5.7” x 8.26”
978-1-56523-695-0 • Code #6950
Imprint: Fox Chapel Publishing
$12.95 US / $15.95 CAD • Available Now

Milling for Home Machinists
By Harold Hall
• A project-based course to gain skills and
build expertise in milling
• Contains 8 projects, from making an angle
plate and grinding tool holder to clamps,
parallels, boring heads, and more
• Each project is extensively illustrated and
photographed

Milling for Home Machinists is a project-based
course that provides a complete introduction
to milling and the use of the milling machine.
It assumes no prior knowledge and works
through the process of using a home shop mill
from beginning to end. Four minor and four
major milling projects that carefully progress in
difficulty are provided to gain basic skills and
build expertise to create a series of useful and
increasingly complex tools. The eight projects
are extensively illustrated, with full workshop
drawings accompanying the text.

• Tools made from previous projects are used
in following tasks
• Some project items are not available
commercially, making this book extremely
valuable for workshop owners

Paperback • 136 pages • 5.7” x 8.26”
978-1-56523-694-3 • Code #6943
Imprint: Fox Chapel Publishing
$12.95 US / $15.95 CAD • Available Now
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Gears and Gear Cutting for Home
Machinists
By Ivan Law
• Practical, hands-on guide for anyone who
wants to cut gears on a lathe or milling
machine
• Learn the fundamentals needed to design
gears and gear trains
• Takes the complex description of gears and
how to machine them and makes it very
understandable
• Uses plain, simple, and non-technical
language and keeps the level of
mathematics down to the simplest form
• Well-illustrated with concise technical
diagrams and B&W photo

Useful Machine Shop Tools to Make
for Home Shop Machinists
By Stan Bray
• A practical book for home machine shop
enthusiasts to make their own tools using
leftover scrap material
• Includes 15 complete plans to make tools
that save time and money – each project
takes no more than 3-4 hours
• Machinists can make their own filing
machine, micrometer stand, chuck stops,
cross drilling jigs, depth gauges, and more

This practical, hands-on guide will assist anyone
who wants to cut gears inexpensively on a lathe
or milling machine. It teaches the fundamentals
needed to design gears and gear trains using
simple, non-technical language paired with
helpful diagrams, charts, illustrations, and
photography. With 12 insightful chapters on
tooth forms and sizes, rack and pinion gears,
bevel wheels, worm gears, dividing heads, and
so much more, this comprehensive manual
takes complicated concepts and makes them
approachable and easy for anyone who simply
enjoys model-making!

Paperback • 136 pages • 5.7” x 8.26”
978-1-56523-917-3 • Code #9173
Imprint: Fox Chapel Publishing
$12.99 US / $16.99 CAD • Available Now

Make 15 home machine shop tools
for benchwork, the lathe, and milling
operations. This practical book provides complete
plans for making simple but useful additions to
your workshop equipment. Each of these tools
takes only a few hours to make, and requires
no special materials. With fully-dimensioned
drawings, detailed instructions, and reference
photographs to accompany each project, you’ll be
able to produce a micrometer stand, finger plates,
depth gauges, hand turning rest, and more,
making your home workshop more versatile and
efficient!

Paperback • 112 pages • 5.7” x 8.26”
978-1-56523-864-0 • Code #8640
Imprint: Fox Chapel Publishing
$14.99 US / $18.99 CAD • Available Now

Tool & Cutter Sharpening for Home
Machinists
By Harold Hall
• An instructional guide to properly and
inexpensively sharpen workshop tools and
equipment
• Shows how most sharpening tasks can be
carried out using just an off-hand grinder
and a few accessories

Follow the instructions in this book and working
with blunt tools will be a thing of the past!
Instructions are provided for sharpening the
majority of workshop tools, including drills,
lathe tools, end mills, milling cutters, hand tools,
and woodworking tools. Each chapter contains
black and white photography, clear explanations,
and technical diagrams so you’ll know all the
effective and inexpensive ways to properly
sharpen your everyday equipment.

• Features simple methods to sharpen tools
that work just as well as more sophisticated
equipment
• Provides sharpening instructions for twist
drills, lathe tools, end mills, milling cutters,
hand tools, and woodworking tools
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Paperback • 136 pages • 5.7” x 8.26”
978-1-56523-912-8 • Code #9128
Imprint: Fox Chapel Publishing
$12.99 US / $14.99 CAD • Available Now

The Metalworker’s Workshop for
Home Machinists
By Harold Hall
• A complete guide to building, converting,
and equipping a metalworker’s workshop
• Provides expert advice on selecting tools and
equipment for a wide range of tasks
• Examines crucial requirements of the
workshop environment, from lighting and
condensation control to health and safety
factors
• Includes reviews of necessary machine
tools, including lathes, drilling and milling
machines, and more
• Includes over 200 photographs and
informative drawings

Mini-Lathe Tools & Projects for
Home Machinists
By David Fenner
• A practical guide to tools and modifications
that will extend the versatility of the minilathe
• Provides photography, helpful diagrams and
illustrations, and descriptive explanations for
each modification
• Includes 15 chapters that feature various
tools, projects, and techniques, from
improving radius turning attachments and
saddle adjustments to taper turning and
knurling    

Metalworker’s Data Book for Home
Machinists
By Harold Hall
• Offers a wide range of required information
for metal work and design
• Features 27 chapters filled with essential
data, formulas, dimensions, tables, charts,
specifications, symbols, and more

This informative book covers all the aspects
of setting up a fully-equipped metalworking
workshop. It will benefit anyone who is building
a workshop for the first time, or just wants to
upgrade an existing operation. Explaining all
the essential requirements of the workshop
environment – planning, heating and lighting,
and condensation, plus health and safety
factors – it then describes the choice of various
tools and equipment for differing tasks so the
new workshop owner can avoid making unwise
purchases.

Paperback • 152 pages • 5.7” x 8.26”
978-1-56523-697-4 • Code #6974
Imprint: Fox Chapel Publishing
$14.99 US / $17.99 CAD • Available Now

If you own a mini-lathe, this book is a musthave resource to fully understand everything
this little machine can do! In continuation
with its introductory manual, Mini-Lathe for
Home Machinists, this book presents a series of
projects to extend the versatility of small metal
lathes. With detailed explanations, full-color
photography, and insightful diagrams and
illustrations, author David Fenner provides
practical tools and modifications to help you
get the most from your mini-lathe, from radius
turning attachments to taper turning.

Paperback • 120 pages • 5.7” x 8.26”
978-1-56523-916-6 • Code #9166
Imprint: Fox Chapel Publishing
$12.99 US / $16.99 CAD • Available Now

This comprehensive data book is jam-packed
with reliable information, formulas, dimensions,
and tables that are extremely useful in both the
metalworking workshop and by those designing
engineered items, tools, and machines. From
drill sizes, turning tools, and thread data to screw
cutting combinations, electrical components,
and hardware dimensions, Metalworker’s Data
Book includes 27 chapters to will assist the
metalworker both at the design stage of a project
and during its manufacture in the workshop.

• Provides data otherwise available only from
many different sources or more expensive
publications
• Covers the latest metric thread forms   

Paperback • 200 pages • 5.7” x 8.26”
978-1-56523-913-5 • Code #9135
Imprint: Fox Chapel Publishing
$14.99 US / $17.99 CAD • Available Now
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Displays

4-Pocket Counter Display

Holds 24 copies
13” W x 12” D x 18” H
• Your choice of book assortment

8-Pocket Floor Display

Holds 48 copies
13” W x 10” D x 62” H
• Your choice of book assortment

Wire Rack

Holds 72 copies
29” W x 14” D x 17.5” H
• Your choice of book assortment

