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JEWELLERY MANUFACTURING METHODS
Jewellery Training Solutions focuses on creative handmade jewellery, but there are other ways to
manufacture jewellery. The following examples outline the other options.
Jewellery Design
This is where it usually starts.
The craft of jewellery making has been around for as long as humanity. However, it is a
challenging and costly passion to embrace.
The desire to create jewellery usually starts with the creative imagination to design.
Conceptualization is an integral ingredient in the manufacture process.
The most prominent jewellers are innovative designers that can present their creativity and
imagination into beautiful wearable art.
Handmade
To create jewellery by hand involves a lot of study experience and trial and error. It is never an
easy journey.
The various components of a piece of jewellery are made of metal that has been rolled, bent,
hammered, filed, emery finished and polished, using various equipment and/or hand tools. These
are then assembled to form the completed piece.
Casting
Casting is where an item, or a section of an item, has been produced by pouring molten metal into
an investment mould which has an internal cavity in the shape of the item required.
If more than one piece of the same style is being made, a rubber mould is generally made from the
original item, so that multiple wax models, exact in detail, can be made and assembled into a
“tree”, ready for inserting into the investment mould. After the mould has set, it is heated to remove
the wax, leaving a cavity which will then be filled with the molten metal.
The casting process can be included in the handmade (bespoke) category if the jewellery piece is
wax carved by hand and cast as a one-off item.
JTS has several courses that detail the casting and wax carving process.
Die Struck
Many of the components used in jewellery manufacture are made by this method. A die is
manufactured for the component required, and metal is pressed into the depression in the die
using a high powered “press”. Die struck components are many and varied, typical examples are
ring shanks, gemstone settings, shoulders, roller catches, necklet clasps and earrings.
Machine Made
A good example of machine-made jewellery is chain manufacture. The machines used are
extremely precise pieces of equipment and, when set up properly, are able to make chain by the
metre, as long as the exact thickness of wire is fed into the machine.
CAD/CAM
Acronym for computer-aided design/computer-aided manufacturing.
Computer systems are used to design and manufacture products. The term CAD/CAM implies that
a jeweller can use the system both for designing a product and for controlling manufacturing
processes. For example, once a design has been produced using a specialized CAD program, the
design itself can be produced in materials such as wax or resin on a 3D printer and then cast in
precious metal to produce the item of jewellery.
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Comparative Costs
Items of handmade jewellery (disregarding gemstones and metal costs), take much longer to make
than those made by other methods. Each piece is individually crafted, and consequently more
labour time is involved. Depending on the item being made, this labour component may be
anywhere from 2 to 20 times more than for a similar looking item that has been mass produced.
Generally, if several items are being cast at the same time, the labour involved is minimal, with the
item only needing to be cleaned up and polished. If, however, a single new item is cast, it is
possible for as much time to be required as for a completely handmade piece. This is known as a
“one-off” casting. Die struck goods generally are less expensive than hand-made, but more
expensive than cast goods.
Casting is the most common method of manufacture today and is the most practical way of
manufacturing multiples of the same item.
Precision work is essential for jewellery students who intend to create commercial jewellery.
If you have previously completed a jewellery design focused or hobby course, then you may have
had some experience with measuring, but it is likely that it was not the intense knowledge &
training required. The apprentice style of training that JTS delivers will require constant use of
precision measuring & marking as you will be making mounts to hold gemstones. They have to fit
perfectly.

SAFETY FIRST
Every Jewellery manufacturing workplace needs to aspire to achieving excellence in Workplace
Health and Safety and Workplace Rehabilitation systems by providing a safe workplace
environment free of hazards.
You are responsible for you own safety and the safety of others in a studio where you work.
Jewellery Training Solutions takes no responsibility for accidents or incidents that may occur during
online classes.
We recommend that you study the free online safety booklet before taking classes;
https://s3.amazonaws.com/thinkific-import/1320/JTSsafetybooklet-1510184423479.pdf
Common jewellery making dangers;
•
•
•
•
•
•
•

intense heating equipment
hand tools that have sharp points and edges
sharp cutting blades
spinning machines such as pendant motors & polishing motors
chemicals that can be acidic, flammable and are in varying degrees toxic
fluxes that are both acidic and toxic
Fumes from heating or pickling

Recommended personal actions;
•
•
•
•
•
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wear safety glasses
use filtered breathing masks in dusty environment noting if they are rated for the task
turn off any equipment that you use when you have finished
use fume hoods with extraction fans on for chemical baths and metal melting
keep long hair and/or loose clothing away from spinning machines and torch flames

JEWELLERY MEASURING TOOLS
Mankind has progressed in science and engineering from the ability to accurately measure
dimensions and variables.
Early standards were usually based on some part of the body (foot, span, ell) or commonly
available items (grain, stone, cup, rod, chain)
As we have different size feet and grains, or stones come in various sizes you can imagine the
arguments.
To ensure uniformity all countries have enacted laws defining the standard in their own country.
In 1791 the French commissioned 12 scientists to revise the system of weights and measures.
In 1799 the French parliament voted to accept the “Metric System” Over 200 countries including
Australia are now using the metric system.
Today accurate measurement is an extremely important aspect of all jewellery manufacturing.
During your training you will become familiar with measuring components accurately and quickly,
using the accepted measuring instruments in your workplace.
A variety of measuring devices are used in the jewellery industry to measure metals and
gemstones, such as;
Measurement of

f)

a)
b)
c)
d)

lengths
widths
depths
diameters

e)

angles
finger sizes

g) weights

•
•
•
•
•
•
•
•
•

Suitable device
steel ruler
dividers
spring gauge
brass slide gauge
Vernier slide callipers
dial callipers
digital callipers
leverage gauge
calculator
o protractor
o set square
o set of finger gauges
o ring mandrel
o balance beam scales
o digital scales

Weights are expressed in • carats for gemstones, abbreviated to “ct “ - e.g. 1.5ct
• grams for metals, abbreviation “gm” - e.g. 2.5gm

A. Steel rules are part of any jewellery manufactures basic toolkit. They are made from high
carbon or stainless steel and are usually 30cm in length. The thickness varies from 0.45mm to
2mm. Most jewellers prefer thin rules because the scale is closer to the work piece, which makes it
easier to take accurate measurements. As you will be working with small objects it is
recommended that you also have a 15cm (6 inch) steel rule.
Steel rules are also used as straight edge to test the flatness of a surface, as a guide to draw or
scribe a straight line as a scale for setting dividers, callipers and other marking-out tools.
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When reading a steel rule (and any other scale) it is important to avoid an optical error called
parallax.
Parallax can be avoided by holding the graduations as close as possible to the part being
measured and by looking squarely at the graduation being read.
To demonstrate parallax, draw a line on a flat surface and another one on an object about 10mm
thick. Place the object on the surface and align the two lines as best as you can. Now, without
touching the object, look at the two lines and move your head from side to side.
See how the alignment depends on the position of your head?
B. Dividers are used to measure and mark out positions or draw circles.

B

C

C. A Set Square is a very handy apparatus for ensuring you have square or 90° corners.
D. Spring gauges are a commonly used measuring instrument used by jewellers. They are
usually made from brass or a rust resistant steel alloy. They comprise of two spring-loaded arms
that pivot from a centre point. As the jaws at the top open, the indicator needle on the lower arm
moves along the scale. They are reasonably accurate to 0.1mm and usually cannot measure over
approximately 20mm.
They are ideal for quick easy measurements of metal and stones. Due to the way the top jaws are
designed, it is possible to measure the depth of some articles and you also reach into areas to
measure some thickness.

D

E

E. A Brass Sliding Gauge is not commonly used but it is a quick convenient measuring tool.
F. Vernier slide callipers are used to accurately measure inside and outside dimensions and
the depth of holes and slots. The jaws of the most common vernier callipers open 150 or 200 mm.
The common vernier calliper has a fixed jaw and beam along which an accurately graduated scale
is engraved. Along this beam slides a moving jaw on which the vernier scale is engraved. Each
division on the vernier scale is smaller than the corresponding division on the main scale. The
difference between two such divisions is the smallest measurement that can be obtained using that
particular vernier.
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G. The dial vernier has a aised numerical dial on the face side that as the jaws are slid open, the
needle rotates around the dial and progressive measurements may be taken. One rotation is
usually for each 5mm and each millimetre has 20 divisions. For example, a gemstone may be
read to be 6.25mm in diameter.
The dials have a locking system on them so that they can be re-zeroed when necessary.

H. The digital vernier calliper has an LED readout housed on the top of the moving scale
section. These are very simple to read because as you slide the jaws apart, the measurement is
shown on the readout display and is correct to two decimal places.
I. The Leveridge gauge is designed for the quick and accurate measurement of gemstones and
settings.
They have accuracy to 0.1mm
Some leverage gauges will actually have point and carat size indicators on the dial in the centre
and this can be used as a simple means of estimating carat weight.

It operates by the process of a sliding jaw that, as it opens, the needle on the dial turns and
indicates a particular measurement.
•
•
•
•

Girdle width can be measured between the claws of a ring
Depth of the stone from table to culet can be measured if the collet base is open.
Inside dimensions of a setting can be measured using the ID jaws
Ring shank widths can be measured quickly between the wide jaws

J. Finger Gauges come in graduated sets of ring sizes. In the UK and Australia sizes range from
A to Z+4 with half sizes between. The sizes correspond to the markings on a ring mandrel. USA

Page 6

and Japan have a different finger sizing system using numbers. Mandrels are available with
combination and comparison markings, which is essential when dealing with international clients.

Obtaining measurements
After selecting the correct measuring device, it is important to employ the correct technique in the
use of the selected device. Some techniques – like holding the device square to the job and
avoiding parallax errors – are common to most measuring devices; others are specific to certain
devices. We look at them one by one.
Steel rules: If measuring from the end of the ruler ensure the end is not worn, bent or otherwise
damaged. This applies especially to the corners of the ruler.
And, of course, the common techniques of “square to the job” and “sighting at right angles to get a
parallax-free reading” must be observed.
Vernier callipers: Before using vernier callipers make sure both jaws are clean and undamaged.
Close the jaws and check that the reading is zero. Hold them up to a light and move your hand
slightly. If you can see light between the jaws it means the vernier callipers are worn or have been
misused - they cannot be used to obtain accurate measurements.
To measure an outside diameter, loosen the lock screw and open the jaws wider than the
dimensions of the workpiece. Insert the workpiece between the jaws and close the jaws until both
jaws firmly touch the workpiece.
Do not apply excessive force. The feel for the correct pressure comes with practice. Ensure
that the callipers are held squarely to the job. While holding the jaws closed, tighten the lock
screw and withdraw the callipers from the workpiece.
Reading vernier callipers (and any other vernier scale) involves adding progressively smaller
measurements. You can do this adding in your head or – at least to start with – on paper.
Locate the zero on the vernier scale (on the moving jaw) and observe its position in relation to the
fixed scale. Record the number engraved to the left of zero. Now count the full divisions between
the engraved number and zero. Add this to your first figure. Now look along the vernier scale
and find the graduation line, which best lines up with a graduation on the main scale. Record the
number engraved to the left of the matching lines on the vernier scale (these are now tenth of a
millimetre).
Finally count the divisions on the vernier scale between the engraved number and the matching
lines (these divisions often represent (0.02mm) and add this measurement to the previously
recorded figures. The sum of your records is the measurement of the workpiece.
Dial and digital verniers need to have the same measuring techniques applied to their usage as
the traditional vernier callipers. Due to the extreme accuracy and sensitivity of the digital verniers,
you must ensure that the jaws are at right angles to the surface being measured.
Protractors and set squares are used to measure angles. Before applying to a work piece,
ensure both surfaces forming the angle to be measured are clean and free of burrs.
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When measuring a quantity of gemstones, the leveridge gauge is probably one of the most quick
and efficient methods available.
Before using, ensure that the measuring surfaces are clean and free of dirt or damage. Close the
jaws and check that the reading is zero. The leveridge gauge is placed flat on the workbench and
the jaws are opened and closed with your fingers. The stones are placed table down in between
the blocks on the main upper shaft and the measurement is read. With practice, fast accurate
measurements can be taken.
If measuring with the stone jaws, it is important to make sure the faces of the jaws are kept square
at all times and there is no movement at the time of taking the reading.
If measuring internal diameters or lengths, make sure that the measuring faces are flat on the
surface.

Accuracy
Accuracy is not dependent on the fineness of the measurement but on the correct reading of a
measuring device to its finest graduation.
A good steel rule can be read to an accuracy of 0.5mm
Depending on the graduation of its vernier scale, vernier callipers can be read to as fine as
0.1mm.
Dial and Digital verniers will give a consistently accurate reading to 0.01mm.
A leverage gauge is accurate to 0.1mm but due to the size of the dial and indicator needle, half
measurements between the 0.1mm increments are possible for a practiced operator.

Summary
To get the best performance from measuring tools you must understand their purpose and
principle of operation. All measuring devices should only be used for the purpose they were
intended for.
The accuracy of a measuring tool must not be taken on trust. It is your responsibility to ensure that
the measuring devices you use at your workplace are accurate. Devices on issue from a store or
borrowed should be checked against a standard before use.
Measuring and weighing devices are manufactured to very close tolerances. This precision makes
them expensive items. Proper care and maintenance will keep them in optimum condition and
guarantees continued usefulness. This not only saves tool replacement costs but can also
contribute significantly to productivity through avoidance of producing items which fall outside their
specifications.
A good jeweller is recognised by the condition of and care he/she gives to his/her tools.
Measurements are a very important part of all working instructions or freehand sketches and are
usually expressed in millimetres, abbreviated to “mm”
A technical drawing usually has the numbers only, on the actual drawing, with a key saying “all
measurements are in millimetres”
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JEWELLERY MAKING HAND TOOLS
The jewellery field of work relies heavily on the basic use of hand tools.
Hammers and pliers for bending and shaping, files and emery for further shaping and cleaning and
solder torches for joining.
Along with these tools there are the implements to hold the work, such as, pin vices and ring
clamps, implements for polishing/grinding and implements for setting stones.
We will now look at a relevant list of tools that will be needed for basic jewellery manufacture.
The following are some of the tools that are essential and will likely be found in jewellery
workshops.

Pliers
Jewellers use a wide variety of pliers for a myriad of different applications. The actual jaw profiles
can be changed to give you all manner of gripping, holding, clamping and cutting applications.

The fulcrum point (hinge) can be of either a box joint or one-sided style. Handles may be bare or
coated and jaws may be smooth or have teeth.
Following are profiles of some of the jaw shapes available to jewellers.

Flat

Snipe/Chain nose Rd to Rd

Rd to flat

Rd to Rd

Half Rd

Half Rd to flat

Specialty bending pliers like these have nylon jaws (soft jaws) so the metal will not be bruised
The size of the pliers varies from approximately 110mm long up with most jewellers using
approximately 130mm as standard. Material that pliers are made from again varies from plain
hardened steel to high quality stainless steel.
Parallel pliers are essential for jewellery making.
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They are engineered in such a manner that the jaws open in a parallel manner and are excellent
for a variety of holding applications. They can have smooth or toothed jaws and may have coated
handles.
A variety of cutters are used by jewellers ranging from flush end cutters, diagonal cutters and
shears. Another name for diagonal cutters can be side cutters.

These again pivot from a central fulcrum and the jaws are sometimes angled so wire cam be cut
close to a surface or in a confined space.
Care should be taken when using cutters, as small pieces of wire can fly off and can cause injury.
Point the wire area to be cut away from the body when cutting. Wear goggles if necessary.
Never try to cut anything too large or too heavy for the cutters. Excessive force can lead to
damage of the cutting edge and/or the entire set of cutters.
Shears and or snips are also used in most jewellery workshops. Shears can be used for cutting
larger pieces of plate material; whilst snips are a smaller version and are used for small plate
applications i.e. solder.

Care should be taken when using shears and snips to ensure that your fingers are not cut while
using them.
The jaws of them work more in a jaw-to-jaw guillotine action then relying on a sharp edge to cut.
Never try to cut material that is too thick for the shears or snips and be careful of the cut edge on
the material, as it may be sharp and cause injury.
Some workshops may have a fixed bench shear or guillotine for the cutting of sheet & wire.

Files
Files are the most widely used tool by jewellers for the process of shaping and removing excess
metal.
Files are cutting tools that have a large numbers of small teeth. These hardened teeth can cut
softer materials. Pressure on the file makes its teeth bite into the surface being filed. When the file
is forced forward, small cuttings are removed from the surface. For each type of material there is
an ideal tooth form that gives the best cutting action.
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There are double cut and single cut files. Double cut files have their teeth formed by a double set
of parallel chisel cuts that cross each other diagonally. This gives a series of small diamond
shaped teeth. These files are suitable for the fast removal of metal. Single cut files have their teeth
formed by a single set of parallel chisel cuts. Each tooth runs the full width of the side of the file at
an angle to its edge. The long straight tooth edge tends to keep its sharpness longer than the short
tooth edge. These files are used with lighter pressure than double cut files and give a smoother
finish.
Filing can be a rough process to alter the size and shape of a part, or a finishing process to smooth
a surface, producing either flat or curved surfaces. The shape of the teeth and the number of teeth
per unit of length (pitch) affect the surface finish from filing.
Parts of a file
The main parts of the blade or body of a 250mm flat file are named below. Note that the length
does not include the tang. A handle must be fitted to the tang for the file to be used safely. The
names of the file parts apply to most files.
POINT

SIDE

SHOULDER

TANG

EDGE

BODY The length is measured along the
body, from the shoulder to the point.
Jewellers files sometimes differ in that on the smaller needle and escapement files the handle is
actually part of the file and does not need to be fitted.
Jewellers files come in a variety of profiles.

Flat,- The most common reducing file is a 6”cut (8”overall length) flat or hand file.

Triangular or Three Square

Ring files - Half round / flat – used inside ring shanks- Plus round and square varieties.
Grades of cut on a jeweller’s file range from ‘00’
‘0’
‘1’
‘2’
‘3’
‘4’
Fine
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Coarse

Needle Files

Jewellers files also include a range of needle files of similar profiles as the above but of 160 or
180mm length and cut grades from
‘0’
Coarse
‘1’
‘2’
‘3’
‘4’
Fine
The most popular files in the workshop are the “00”, “0”, 1 and 2.
Escapement files are an extremely fine small file used for very fine work and are usually 140mm
long, have a square handle and range from cut grade of ‘2’ medium to ‘6’ very fine.

Care should be taken when using any file as the edges can be sharp and will easily cut through
fingers. Needle and escapement files can and do have sharp pointed ends and it is very easy to
stab them into a finger when using. Large hand files should always be used with a handle
attached to avoid the tang stabbing into the hand if the file jams on something.
Files need to be cleaned regularly. A pinned file cannot produce a good finish, a dirty file acts like
a dull knife. Dust, grease, and filings are likely to clog the teeth of a file. Pinning of files occurs
when small particles of metal larger than the normal chips become caught in the teeth. They
cause deep scratches and reduce the efficiency of the file by stopping its free cutting action.
Sometimes rubbing chalk on a file will prevent pinning.
To clean a file, hold the file in one hand and support the point on a bench. Remove any pins by
pushing the edge of a piece of soft material along the grooves of the teeth. A strip of brass or
copper about 100mm X 10mm X 1mm with one end flattened to a wedge is useful for this.
Do not use hard metal for this as this could chip the teeth of the file.
Some files may be cleaned with a suitable wire brush or file card. Use a file brush or card to clean
coarser files by brushing it across the file in a direction parallel to the teeth. Firmly wedged
particles that remain after brushing must be removed one by one.

Files should be kept clean and rust/oxidation free. Some workshops periodically clean/soak their
files in ‘CLR’, a cleaning solution that removes clogged material form the teeth and also any
oxidization.
All files should be stored away from acid/pickle fumes and not just dropped in a bench tray.
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Technique
When you first start making jewellery your hand will naturally gravitate towards using a small file or
needle file for a job that a larger file will handle more efficiently. Start large, do most of the shaping
then work down to a needle file, if you need to.
Holding the file like a dagger with a clenched fist is common practice when student first start out.
This must be corrected before it becomes a habit.

Wrong file grip

Correct file grip

The correct way to file is to hold your work firmly into the front of the bench peg. (Whenever
possible) Your forefinger should be placed on the top blade; this will steady the file and add
downward pressure. You should position the work against the peg at an angle that allows you to
view the contact point. You can then check to make sure the file is in full contact and that you are
not removing too much metal at one end and none at the other.
For filing flat and straight your elbow should stay close to your body and your wrist should be firm.
Your arm action should be piston like. The file cuts on the forward motion. When you are new to
this skill you will naturally take the file off the work once it has cut then bring it back to the start. I
prefer to leave the file in contact during filing, by doing this I can ensure the pressure angle and
contact doesn’t change.
For filing rounded shapes such as rings, your elbow should move away from your body and your
wrist should flex.
Your file should make maximum contact with your work to ensure you file a consistently. This
means that you should select the largest file for the job, avoid needle files until there is no choice.
This also means that the file should be angled whenever possible for maximum contact with the
work.
All that information makes the filing task sound complicated and not at all efficient. After a short
time it will feel natural and you will work quicker. In my experience of studying apprentices from
day one where they slowly nibble metal away, getting nowhere fast. It all begins to come into place
by the time they reach stage three of training. At that stage they will add another filing skill to their
repertoire, shank filing, from square profile to half round.
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Emery Paper (Sometimes referred to as sandpaper)
Made from a variety of materials such as carborundum and sand, emery paper comes in a range of
grits which are usually classified under one of two structures.
- No.2 paper
Coarse
- No 1 paper
- ‘O’ grade
- 2/0
- 3/0
- 4/0 Very fine.
Or they can be classified under the heading used in general engineering for emery or wet and dry
paper.
- 60 grit
Very Coarse
- 80 grit
- 100 grit
- 200 grit
- 400 grit
- 600 grit
- 800 grit
- 1200 grit
- 1400 grit
Very fine.
- 2000 grit
- 3000 grit
- 8000grit
Super fine
Grit ranges of 400 and 800 being most useful for jewellery work. Emery paper can be held on a
flat surface, glued or taped to a stick for handheld use, or it can be cut into strips and used on split
mandrels in flexible drive motors.
Different grade of emery paper or cloth can be used to make useful and renewable sanding drums
for use in a flexi drive motor. Start by cutting strips of the desired grade emery. The end of the strip
can be slid into the slot on a split mandrel and this can then be used at differing speeds for
different applications. The split mandrel should NEVER be used for emerying flat surfaces, as it will
leave grooves in the surface. It is excellent for cleaning file marks from the inside surface of most
rings and can be used to clean out file marks from curved or freeform shapes.
Emery can also be used as a medium to apply swirled or textured backgrounds to surfaces to give
a different look rather than the full polish.
Plastic abrasive discs such as ‘Moores Discs’ are also available. They are mounted on a special
clip on mandrel and will allow a great deal of flexibility in grinding and shaping applications. The
grades of these discs are usually limited to Coarse, Medium and Fine.
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Piecing Saw

Saw frames, as the name implies, is the device used to hold a jewellers saw blade for the cutting
process.
The frame is usually of a steel construction and is adjustable in its length. The blade is placed in
the frame with the teeth pointing downwards towards the handle. The frame is held vertically, and
the cut is in a downward motion.

Saw blades are graded from 8/0 being very fine through; 7/0, 6/0, 5/0, 4/0, 3/0, 2/0, 0, 1, 2, 3, 4,
being the coarsest. You will only really need to have 3/0 4/0 to start training.
The saw can be used for filing applications as well as cutting and piercing.
When saw piercing shapes, it is possible to trim the perimeter or edge of the cut shape by using
the side/edge of the blade like a file to remove slithers of material.
Care should be taken to avoid digging the blade in or overrunning and cutting into metal ahead of
the desired area.
They are made from high quality steel. If you take a look at a blade under a microscope you will
see that the teeth kick off very slightly from left to right (as above) Also, the back of the blade is
rounded. These characteristics enable the blade to turn corners and follow curves. Blades are
usually as wide as they are deep so they can turn around on themselves. The saw frame can be
used for filing applications as well as cutting and piercing. When saw piercing shapes into material
it is possible to shape the perimeter or edge of the material by using the side of the blade.
Extreme care should be taken when using saw frames to minimize injury.
When cutting through pieces of material keep your hands and fingers away from the moving blade.
When cutting with the saw blade it is a good idea to lubricate the blade.
Beeswax, saliva or oil are all excellent lubricants and help to minimize jamming or straining of the
blade and consequent breakage.
Care should be taken to avoid digging the blade in or overrunning and cutting into metal ahead of
the desired area. Always cut around 0.5mm outside of your marking then file up to the mark.
It is important to assess your posture for bench work. Your back should be straight, shoulders
slightly back, elbows tucked in. Now adjust your chair height. The bench peg should point directly
at the centre of your sternum. You can use the bench peg to rest the saw frame against, and then
place the handle onto your sternum (as above) If may feel uncomfortable at first but it’s the most
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efficient way to change your blades. Once you become familiar with this method try to change
blades with your left hand pressing the handle into your sternum (for right-handed people). You will
get plenty of practice as you will be breaking lots of blades to start with. The blade should produce
a sharp ting when plucked.
During the cutting process you may find that the blade becomes strained. This can happen for a
number of reasons, but over tightening a lack of lubricant and forcing a blade to turn are the main
culprits. If the blade keeps moving off the scribe line and cannot be guided; undo one end to
release the blade. You will probably notice that the blade is bent. Discard and reload.
You can work on your bench peg as normal, but for cutting tasks I turn my peg over to the flat side.
Some jewellers may use a separate side peg for cutting.
- Grip your work to the peg tightly with your fingers.
- Try to avoid using pliers.
- Turn your work around the peg cut out or use the side of the peg.
- Cut at a right angle to the work. Do not hold the handle tightly; treat it like a violin bow.
- The blade should be in constant motion during a turn.
- You should not use force.

Flexible Drive motors and Micro-motors

The flexible drive motor has replaced the old Archimedes type drill in almost every workshop
The flexible drive consists of an electronic motor usually hung overhead, a flexible shaft, a
handpiece, and a foot control.
The motors range from 10,000RPM up to 25,000RPM. They are usually suspended overhead and,
on the users, operating hand size. The foot control links directly to the motor and as the name
suggests is the motor control. Some of the foot controls have a variable set speed or variable
speed systems, which allows greater control of the handpiece.
There are a variety of handpieces available for use with a flexible drive. Some of them allow
unlocking of the chuck and changing of the bit whilst the motor is still spinning, whilst others can
only be operated when the motor is stationery.
Micro-motors have become a popular jeweller’s tool, as they are relatively cheap and have a
handset speed dial and “cruise control” feature.
They are very quiet and easier to control as they have no vibration from the shaft.
A lot of jewellers prefer to use a micromotor when it comes to stone setting. Beginners also tend to
prefer them as they cause less hand strain.
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Some micro-motors lack the required torque for heavy duty work. As always, you get what you pay
for.

Technique
Practice drilling on a piece of scrap metal before you drill into your work. During your practice
session stop to analyse what you are doing.
The most challenging students I encounter are the ones who have already had jewellery lessons
elsewhere, perhaps hobby classes, sometimes from university courses, clearly not from a trade
course.
There are two bad habits I watch out for. The first one is Dagger Grip; the second I will get to later.
The first picture (below) shows how the hand piece is gripped like a dagger. There is little or no
hand connection to the work or bench peg. If the drill or bur went off course, the work will be
damaged, or even worse the student could be damaged. The longer this method is used the harder
it is to correct. For some students, they will persevere with this technique and fail to advance to
the latter stages and stone setting; even worse than this is a reliance on a mini bench drill. Please
put that to the side now, you will not need it anymore.
Hold the handpiece like a pencil (kind of) Your drilling hand should maintain a connection to your
holding hand via one of your middle fingers to the work or bench peg. It feels awkward at first, but
this will limit the drill or bur wandering off and you will be able to guide the drill through and control
the pressure.
The drill must be square to the work. You will find that holding it flat onto the bench peg if easier
than tilting the work. After some time you will be able to angle your work to gain better visibility of
contact point.

Dagger grip

Pencil grip

Archimedes drill

I cannot believe that when I started my training back in 1976, for the first two years all the drilling
was done with an Archimedes drill. I’m not sure if this was preparation for a powerless post nuclear
holocaust, as they did have pendant drills hanging there. We knew no different and it was a nice
history lesson. By year three when burring became so important, we were introduced to more
modern tools like the flexible drive pendant drill, which has pretty much been the standard drilling
tool for almost every modern workshop.

Twist Drills
Twist drills are used in the drilling process to form round holes in solid materials.
As the rotating drill is pressed against the material, the drill penetrates and cuts away the material.
The rate at which the drill is pressed through the material is called the ‘feed’.
When drilling metal with a drill it is advised to:
- Use high-speed steel (HSS) drills and a slower cutting speed.
- Do not allow it to overheat or it will go blunt.
- Keep the cutting spurs sharp.
- Remove metal cutting (swarf) during the drilling process.
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Drill size.
It is necessary to measure the size of the drills using Vernier callipers

Sizes are usually shown as above. 005 means 0.5mm and 012 means 1.2mm
A Vernier gauge is used for accurate measurement of size.
- For new drills, the diameter is measured as close as possible to the point.
- Rotate the drill bit a little between the jars to get an accurate measurement.
- The drill hole will be slightly larger than the drill size due to rotation wobble.
During a drilling operation part of the energy supplied to the drill is changed into heat at the spot
where the drill point touches the work. Cooling is necessary to prevent excessive temperature rises
by using wax, Pro-Cut or oil. This will keep the cutting lips sharp during drilling.
For Jewellery purposes beeswax or saliva is commonly used to assist in the lubrication of most
cutting devices.
Not using cutting fluids will result in:
- Overheating of the drill and work-piece.
- Rapid wear of the cutting edges.
General rules
- The smaller the drill, the higher the r.p.m.
- The softer the metal, the higher the r.p.m.
- The harder the metal, the lower the r.p.m.
- Avoid close drilling near any loose material, clothing or hair that may contact.
- Avoid allowing long pieces of sharp swarf flying off. Wear safety glasses.
- Avoid allowing work to become loose to spin around with the drill.
- Avoid allowing the drill to jam. This will break the drill in the work.
SUCH CONDITIONS MAKE THE WEARING OF PROTECTIVE EYE EQUIPMENT MOST IMPORTANT
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RECOMMENDED JEWELLERY TOOLS FOR BEGINNERS
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