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You can make jewelrY with many different metals 
using traditional metalsmithing techniques – no need 
to limit yourself to the standards! learn how to add the 
warmth of brass or copper to your jewelry designs or 
take advantage of the light weight of aluminum, all while 
keeping your metal costs way down. 

In this terrific little collection of alternative metal jewelry 
designs, you’ll find projects that will show you how to make 
a pendant, a necklace, and a bracelet. You’ll also hone your 
sawing and chasing skills – and discover the secrets to 
soldering copper or copper-rich metals like brass or bronze. 
Plus you’ll discover a simple bracelet form with a decorative 
top that also serves as a clever clasp. 

Sometimes called base metals and used primarily for 
practice, today these easy-to-work and inexpensive 
materials are also super fashionable jewelry metals that 
you can have fun wearing anywhere, and can offer to your 
customers at price points that are bound to sell.

merle white
editorial Director, Interweave jewelry Group
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Copper CHASeD penDAnt
S t r e t c h  y o u r  s k i l l s  u s i n g  a n  e a s y  t e c h n i q u e

to us, chasing and repoussé provide 

one of the best and least expensive 

forms of therapy. As your chasing  

tool glides along the metal surface, 

everyday stress fades away. The heavier 

hammer blows on the dapping tools during  

repoussé provide a release for any linger-

ing aggression. At the end of the session, 

you come out of your trance worry free 

with a clear mind, not to mention a unique 

piece of jewelry. As gem cutters, we find 

that when we’re “in the groove,” the feel-

ing is comparable to what we experience 

when grinding a cabochon and we  

feel “one with the stone.” 

We use a small pitch pot that is the 

ideal size for creating small scale jewelry 

pieces. We find that adding dimension 

and textures to our work transforms  

the ordinary to the extraordinary.

M a t e r i a l s :

22-gauge copper or silver sheet:  
2 1/2" square

Chapstick

Denatured alcohol

small paint brush

t o o l s

Layout tools: tracing paper, 
graphite paper, ball point pen, tape, 
fine scribe

Chasing and repoussé tools: pitch 
pot and pitch (we prefer the red 
european pitch), basic chasing and 
repoussé tools, texture and stamp-
ing tools, chasing hammers (light 
and heavy-weight), heavy duty hot 

air gun, dapping ball set and  
heavy mallet

Annealing tools: torch, tips,  
white firebrick, quench,  
pickle, rinse

Hand tools: scrubbie, old long nose 
pliers, steel bench block, rubber 
mallet

Finishing tools: brass brush,  
detergent, patina of choice,  
pumice, old toothbrush, wax

s o u r C e s

Most of the tools and materials 
for this project will be available 
from well stocked jewelry supply 
vendors.

toM & Kay BenhaM
Opening Photo: JIM LAWSON

Project Photos: TOM & KAY BENHAM

• • •
SKILLS YOu nEEd

MaTERIaLS and TOOLS YOu nEEd

chasing and repoussé sawing soldering

KnOw ThE LIngO
Pushing Metal: Chasing and Repoussé
Chasing and repoussé are essentially the same 
process — they exploit the inherent malleability of 
metal and allow it to be stretched, compressed, 
moved, and pushed with a punch or dap and a ham-
mer. It is not stamping because the metal is never 
cut or pierced during the process.

The surface of the metal sheet will change level 
and move in tiny amounts under the punch, because 
the flexible pitch supports it. Repoussé works on the 
back of the piece and chasing works the front. Both 
processes create raised or sunken design elements on 
the metal depending on the shape of the punch, the 
softness of the pitch, and the skill of the maker.
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{Pattern} Cut metal sheet to fit small 
pitch bowl, approximately 2 1/2" square. 
Clean both sides of metal with a green 
Scrubbie.

Draw or trace pattern onto tracing  
paper.

{Photo 1} Tape pattern to metal for 
tracing. Transfer pattern to metal using 
graphite paper and ball point pen.

{Photo 2} Verify entire pattern was 
transferred successfully before remov-
ing all tape.

{Photo 3} Use fine scribe to scratch  
pattern onto metal following lines left 
by graphite paper to keep pattern even 
if graphite lines smudge. 

➤ You can also transfer the pattern  
using a scalpel, eliminating the graph-
ite paper entirely. However, be sure to 
work from the center out as you cut 
through the pattern into the metal if 
you choose this method.

Apply a light coat of ChapStick to back 
of metal only. ChapStick acts as a re-
lease agent to prevent pitch from stick-
ing, greatly reducing cleanup time.

{Photo 4} Heat surface of pitch with hot 
air gun until surface flows level. Pitch 
should be soft to about 1/4” deep. 

➤ We don’t use a torch as it would car-
bonize the pitch and turn it black, not to 
mention the noxious fumes this would 
produce. 

{Photo 5} Warm metal slightly and place 
on surface of hot pitch using long-nose 
pliers. Press down until edges are slightly 
below surface. Allow to cool. Use thumb-

nail to check pitch for “Goldilocks Test”: 
not too hard, not too soft, but just right.
 
➤ To hasten cooling, place the pitch 
bowl in your refrigerator or a portable 
cooler with ice. 

{Photo 6} Using straight and curved 
liner chasing tools to outline pattern, 
tap gently and rhythmically with a light-
weight chasing hammer. Keep lines 
clean and sharp, avoiding double lines.

6 7 8

LET ThE TOOLS  
dO ThE wORK

n	 Use the mobility of the pitch pot to your advantage, adjusting it so you 
can clearly see the pattern and your tool edge as you chase. 

n	 Work left to right (for lefties, work right to left) and gently tap the top 
of the tool. 

n	 Listen to your tool and hammer for a consistent rhythm and sound. 
Adjust your bowl position as often as necessary.

n	 Use a heavier chasing hammer when using the round edged  
repoussé tools. 

n	 You may need a heavy mallet to use with the dapping tools.

n	 The tool should be perpendicular 
to the axis of the line while being 
tilted slightly to the left as it slides 
along the metal. It should smoothly 
move to the right as you tap it with 
your hammer. Always keep your 
tool moving as you hit it. Doing so 
keeps the metal surface smooth 
and aids in avoiding bumps. 

5
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dESIgn OPTIOnS
There are several ways to mount your fish once you have finished chasing 
your design. You can cut it out with a jeweler’s saw, then mount it in a  
bezel. Or, once it is cut out, you can solder it to a backing plate as we did in 
this silver version. You are limited only by your imagination and creativity.

➤ We find our tools move more easily 
when lubricated with nose oil or beeswax. 

{Photo 7} Make a second pass around 
pattern to define lines so they are 
smooth and of a consistent depth. 

{Photo 8} Lines must be deep enough 
on back that they can be seen during  
repoussé process.

{Photo 9} To remove metal from pitch, 
grab one corner with long nose pliers as 
you heat metal, not pitch, with hot air gun. 

➤ By heating only the metal, you should 
find that the metal will release with very 
little residual pitch attached. Just lift 
straight upward. Don’t slide the metal, 
as that will result in extra pitch being 
dragged along. As soon as the metal is 
off the pitch, wipe off the pitch with a 
paper towel (use a double layer of paper 
towel to avoid burning your fingers).

Place metal in an alcohol bath and use 
a small paint brush to remove any re-
sidual pitch. Do not perform this opera-
tion anywhere near torches or any other 
open flame as it could result in a fire. 
Once metal is pitch-free, wipe dry.  
Do not anneal metal at this time.

Apply ChapStick to just chased side of 
metal. Use hot air gun to level off pitch; 
then holding metal with a long nose pli-
ers, warm metal as you set it into pitch. 
Cool.

{Photo 10} Once pitch has cooled, use 
round edged repoussé tools to push out 
positive parts of design. 

➤ During repoussé, you must use your 
imagination to visualize which parts of 
the pattern need to be pushed out and 
how far. Dapping tools work great for 
larger areas. Use the largest size that 
fits the area you need to push out. 

{Photo 11} Once you are happy with  
preliminary shapes, remove metal from 
pitch, clean and dry. Up to this point, you 
have worked both sides of metal without 
annealing; hereafter, you must anneal at 
every reversal of metal.

Anneal metal, heating to a dull red col-
or. Quench, pickle, rinse and dry. Apply 
ChapStick to repousséd side of metal.

{Photo 12} Place small piece of pitch in-
to recessed areas. Heat with hot air gun 
until pitch fills and levels in recessed ar-
eas. Allow piece to cool briefly — just un-
til pitch will no longer run when inverted.
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{Photo 13} Use hot air gun to level up 
pitch, then invert metal onto heated sur-
face of pitch pot and press into pitch. Cool.

{Photo 14} Use planishing tools to smooth 
any bumpy areas on front of piece. 

{Photo 15} Chase around outline to 
deepen and clarify shape. Repeat  
annealing, cooling, quenching, pick-
ling, and flipping metal over to continue 
working design until you are satisfied 
with shape, amount of relief, and  
outline. End with front of piece up  
in pitch bowl.

{Photo 16} If desired, use stamping 
and texturing tools to enhance design 
or decorate excess sheet — or flange — 
around fish.

Remove metal from pitch bowl and 
clean up with alcohol.

Determine how you will use finished fish 
and fabricate accordingly (see design op-
tions). We created a soft brushed surface 
using a fine brass brush and soap. Then, 
we applied a coat of Cool Tools Liver of 

Sulfur Patina Gel, our new choice of liver 
of sulfur patina, and polished high areas 
with pumice and an old toothbrush. Once 
satisfied with surface, apply Renaissance 
Wax to protect patina.

TOM & KaY BEnhaM teach metal-

smithing and lapidary, and are members 

of The Florida Society of Goldsmiths 

and The Central Florida Mineral & Gem 

Society. They have been Contributing 

Editors for seven years.

13 14 15 16
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The nice thing about aluminum is that  

it’s easy to saw, soft to forge, and a 

nice color. I like to combine it with cop-

per for the color contrast. This is an easy 

project that requires few tools, especially 

good for beginners who want to put their 

newfound sawing skills to use. The dapping 

block will help you forge the flowers into 

3D, and the spirals and forged wire that 

join them together might remind you of 

tendrils and leaves. Make as many units as 

you like — and feel free to try other metals 

after you’ve got the hang of cutting out the 

tight curves and sharp points of the petals. I 

used a baker’s dozen for my necklace.

Sawn aluminum  
 & Copper neCklaCe P
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Helen I. DrIggs
opening Photo: jIM lAWson

Project Photos: Helen I. DrIggs

   no torch and low cost

M A T e r I A l s

20-gauge aluminum sheet

20-gauge copper sheet

14-gauge round copper 
wire

Doublestick tape

Appropriate patinas

rubbing alcohol; cotton 
balls

T o o l s

Hand tools: jew-
eler’s saw; 2/0 
blades; needle 
files: round bar-
ette, flat, half 
round; sanding 
sticks; ball peen 
or chasing  
hammer; center-
punch; wood  
dapping block 
and punches; 

bench block; forging 
hammer; optional 
decorative stamps

Additional tools: drill 
or flex shaft; 3/32 
(#43) drill bit

layout tools: ruler

sKIlls yoU neeD

MATerIAls AnD Tools yoU neeD 

• sawing • hammering • assembly
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{Illustration} Photocopy or scan and print 
pattern as many times as needed to cre-
ate desired length; necklace demonstrated 
uses 13 blossoms. clean and prepolish the 
sheet. coat an area on each pattern with  
doublestick tape.

{Photo 1} Attach photocopied pattern 
pieces to sheet in a way that minimizes 
metal waste.

{Photo 2} saw out pattern pieces. ensure 
petal intersections are cleanly cut out.

{Photo 3} With centerpunch and ball peen 
or chasing hammer, punch a divot on cen-
ter of flower indicated on pattern.

{Photo 4} Drill holes in center of each 
flower. remove pattern and tape, using 
alcohol on a cotton ball to remove tape 
residue. File and sand edges of all pieces. 
remove burrs from drilled holes. stamp or 
texture one side of some or all flowers if 
desired.

{Photo 5} Insert flower into largest dimple 
in dapping block. Dap into hemisphere with 
punch, working evenly across form. repeat 
for all cut flower shapes. Patina as desired. 
cut thirteen 3” lengths of wire.

{Photo 6} With round nose pliers, form a 
tight spiral at one end of a cut wire. Use 
forging hammer to work harden and flat-
ten spiral only.

{Photo 7} bend wire 90° at outside edge 
of spiral.
 
{Photo 8} Thread aluminum flower on 
wire with cupped side facing spiral. slide 
flower to end of wire. 

{Photo 9} bend wire 90° under flower and 
spiral. They should lie facing up at end of 
wire.

{Photo 10} Forge unspiraled end of wire 
flat to about 1⁄8” wide. control hammer 
marks and curvature of forged wire to 
keep flat. center punch a divot on flat area 
of wire about 1⁄4” from end.

3 421

7 865

9 10

©F+W Media, Inc. | All rights reserved | F+W Media grants permission for any or all pages in this issue to be copied for personal use.

http://www.jewelrymakingdaily.com


{Photo 11} Drill divot. sand any burrs from 
drilled hole, preserving hammer marks 
on forged end of wire. set aside. Make 
another forged spiral wire end and thread 
on a copper flower. 

{Photo 12} Insert unspiraled end of wire 
into drilled hole of previous unit. slide 
unit as far as it will go through drilled 
hole and slide both parts away from plain 
end of second unit. Forge unspiraled wire 
end flat, ensuring previous unit remains 
in position and being careful to place 
hammer marks only on second wire. 
When second wire is about 1⁄8” wide, divot 

and drill hole as for first unit. continue 
spiraling wire lengths, threading alternate 
metal flowers, forging ends flat and drill-
ing for all remaining flowers.

{Photo 13} Make clasp hook by forming 
a looped end and hook. Forge looped 
ends flat. roll inward with round nose pli-
ers. Hammer large loop of hook to work 
harden.

{Photo 14} join clasp to last unit by turn-
ing a loop upward on unforged wire end. 
Thread clasp hook on wire and close. 
Work harden closed loop with hammer.

1 41 31 21 1
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metalsmith. A bFA graduate of Moore 
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Torus Top Cuff 

SkillS 
■ Metal forming
■ Soldering

TiME iT TOOk 
3–5 hours

jewelry Project

Take advantage of the malleability of metal to create a scuptural form

BY Bill FRETZ
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Form the Torus or Top Unit 
The top unit is made from 1 ¼" tubing 
with a wall thickness of 20 gauge and 3/8" 
length. The brass used in this bracelet 
is commonly called cartridge brass and 
is an alloy of 70% copper and 30% zinc. 
You can buy a tube and cut your own 
or get a it already cut into a slice that 
is 3/8" wide. Using tubing is a seamless 
solution, but it would also be possible to 
make this from flat stock, 3 ¾" x 3/8" x 20 
gauge, soldered with hard silver solder. 
Photo 1 Shape the tube on a stake where 
the middle of the sheet can be formed 
into a concave band (F-6 shell stake). 
Using a nylon cross peen hammer, form 
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the shape by going all the way around 
the edge of the circle — so as not to 
stretch the metal. Reverse the shape on 
the stake and form the other side into a 
smooth concave shape. Finally, work the 
middle down to the stake. If the metal 
becomes too hard, anneal and continue 
the process.
Photo 2 Use a tapered mandrel at least 
1 ½" in diameter at the large end to true 
up the circle. Hammer only in the center 
of the concave ring, as the edges should 
remain upright. If you want texture on 
the inside of the donut, use a steel cross 
peen hammer.

M aT E R i a l S

6 1/4" x 3/4" x 18 gauge cartridge 
brass sheet metal

1 1/4" x 3/8” x 20 gauge tubing slice 
or 3 3/4" x 3/8" x 20mm gauge 
cartridge brass

T O O l S

SOLDERING: Torch, annealing 
pan

LAYOUT: Workbench or table 
with V-block, marker pen

FORMING (FRETz): H-1 holder 
and VB-1 wood vise block, 
H-1L holder mounted on the 
workbench or large vise, T-101 
T-stake for mushroom insert 
stakes, VB-101, vise holder for 
T-101, M-105 concave mushroom 
stake, F-6 wide shell stake, 
HMR-7 insert hammer, HMR-3 
narrow raising hammer

OTHER HAND: Digital calipers, 
scribe, hand or flat file #2, 
flat pliers, large round nose 
pliers, sand bag, round earring 
mandrel , bracelet mandrel, 
40 mm dapping punch, flat 
bench block

OTHER: Bench shear

S O U R c E S 

Most of the tools and materials 
for this project will be available 
from well stocked jewelry supply 
vendors.

IT’S HARD NOT TO LIKE A CIRCLE, and this 
project is all about circles. The flared and flattened round tubing shape is often 
referred to as a torus. A circle clip bracelet with a torus top is a simple project 
from sheet metal that also becomes a sculptural form. Turning a slice of tubing 
into a hollow torus or donut looks impossible but in fact is easy due to the 
extreme formability of malleable metal.

21
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Tip: If you don’t have a mandrel, the 
outer shape may also be evened up 
with a dapping punch. Here, a 40 mm 
dapping punch was used, but this step 
may be eliminated if a less even shape 
is desired. The dapping punch should 
be struck with a brass or non-marring 
hammer to keep the striking end from 
mushrooming and work hardening.
Photo 3 Form the outer edge with the 
flat side of a non-marring hammer 
(HMR-7 insert hammer, flat end). 
After one side is moved and stretched 
downward, it is important to reverse the 
circle and work the other side to keep 
the inner curve even.
Photo 4 The final forming is achieved 
on the edge of a steel block so the 

hammer will come down at an angle to 
the outer edge — this will slightly curve 
or roll the outer rim. Without the block, 
the heel of the hammer face will strike 
the workbench and interfere with the 
forming process.
Photo 5 Slide the ring onto a mandrel 
that fits it tightly to support the shape 
during texturing. Upset or thicken the 
edge with a narrow cross peen hammer 
(HMR-3, narrow end), making sure the 
hammer face is highly polished. Vary 
the hammer blows in a pattern. 
Tip: Try striking both edges of the torus 
at the same time, striking fairly hard 
about every 8-10 mm and then filling in 
the rest of the two rims with light ham-
mer blows. This will cause the rims to 
wave into a ribbon-like pattern and make 
the shape conform to the mandrel for a 
perfectly true inner circle. The upsetting 
process might cause the rims to distort, 
but it is simple to hammer them parallel 
again with the nylon hammer.

Design Start
The torus or ring shape. 
Making the edges fold 
over is a doorway into 
metal forming, suggesting 
the design possibilities 
of transforming a flat 
surface into new shapes 
with hammers and stakes. 
The finished bracelet is 
intended for women but 
making it heavier and 
narrowing the cuff section 
would bring a masculine 
element into the design.

5

43

tip

A marker makes a line that is too wide for an accurate cut, while 
a simple scribed line is accurate but can be hard to see. The 
solution is to scribe a line on top of the marker line.
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6¼"

¾"

1½"

¼"

Cut and Form the Cuff
Photo 6 Measure a strip of 18 gauge 
brass with a caliper, dividers, or ruler to 
¾" wide.
Photo 7 Shear the strip in a shear (or buy 
the stock already cut) to the correct 
width. For an average wrist, cut the strip 
6 ¼" long. 
Tip: You can use a thin strip or piece 
of copper wire to check your wrist 
size, but be sure to add extra metal 
for the curved ends — each size up or 
down from average should increase or 
decrease by about ¼". 
Photo 8 Mark off the ends in ¼" steps 
on the ¾" strip. Next, measure back 1 ¾" 
from both ends and mark a right angle 
across the strip. 
Tip: A machinist square makes this a 
very easy task. 
Mark off diagonal lines from your scored 
points to make each end taper. Each end 
of the blank will be ¼" at the tip, tapering 
back 1 ½" to the ¾ width of the blank. 

Tip: A marker makes a line that is too 
wide for an accurate cut, while a simple 
scribed line is accurate but can be hard 
to see on shiny metal. The solution is to 
scribe a line on top of the marker line: 
the shiny scribed line will show up easily 
through the black marker line and make 
cutting easy and accurate because of 
the contrast. Another solution is to paint 
the entire surface with Chinese white 
water-based paint, and scribe through 
the matte white surface. 

Shear or cut the excess metal along 
the drawn lines.
Photo 9 Anneal the metal on pumice 
in an annealing pan. The black lines 
will burn off at the correct annealing 
temperature. In a low light situation,  
the metal will appear as a dark red  
color. Let the metal cool slightly until 
the color is gone and place in a water 
bath and then a pickle bath with copper 
tongs until clean. Wash in clear water 
and dry with a towel.

#1 Design 
Elements
■  The torus. Shaping the 

tubing into a curved 
unit is a mystery to 
the non-craftsman 
and makes the design 
interesting and less 
predictable.

■  Balance 

#1 Design 
Challenges
■ Sizing. The cuff's opening 
has to be large enough 
to let the piece slide over 
the wrist, so different size 
wrists will need different 
cuff starting lengths. Then 
the torus has to be the 
right size to make the cuff 
flexible, yet hold the circle 
in place as it is being worn.

■ Hammering. Go slowly 
and planish lightly until 
you develop the feel for 
the forming so the shapes 
are made correctly. The 
hammering also work 
hardens the metal, and this 
creates the tension that 
holds the ring and makes 
the whole design work.

■ Tool expense. The tools 
are always the biggest 
expense in the beginning. 
The solution is to sell your 
jewelry to be able to make 
the next project better. 
Let your customers help 
finance your education and 
evolution as a designer. 

6

9

7
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Photo 10 File the sheared ends with a #2 
hand or flat side of a half round file until 
they are flat to ensure both sides come 
together tightly for soldering. 
Photo 11 Round the bracelet blank on a 
round bracelet mandrel and bend the ends 
with flat pliers until they meet in a flush fit. 
Tip: A slightly flat area for the solder 
helps to prevent it from moving off the 
seam while the flux boils and then glazes. 
Photo 12 Solder the ends together with 
a small amount of medium silver solder. 
Position the edges of two firebricks 
against the bracelet blank so the seam 
remains tight while heating to the sol-
dering temperature. The bricks make it 
unnecessary to use binding wire to hold 
the ends in place while red hot.
Tip: Using a solder pick is the best way to 
keep the solder in position over the joint.
Pickle the piece and then remove any 
excess solder with a #2 file. Follow 
the filing with 320 grit emery cloth or 
paper to smooth the metal around the 
solder seam.
Photo 13 Round the bracelet blank with 
a nylon or non-marring hammer on a 
bracelet mandrel. 
Tip: We’ve soldered the ends together 

to make rounding the bracelet and 
future forming processes easier. If the 
ends are not held together, the shape is 
much harder to control. Use a jeweler's 
saw to mark the solder line so you will 
know where to cut after the metal form-
ing is complete.

With a black marker, draw two lines 
about ½" on either side of the solder 
seam. This area is to be left unformed. 
The flat area will be bent with pliers later. 
Photo 14 Form the metal on a concave 
stake (F-9 concave stake or M-105 stake) 
as shown. A flatter curve makes for a 
more flexible bracelet. Making this curve 
too extreme will make the shape rigid.

10

13

11

14

12

Threaded Torus Pendant
Make just a torus unit 
(same size, smaller, or 
slightly larger) and use it 
as a pendant instead of a 
bracelet top. 

Hang it by threading a 
cord or strand of beads 
between the rims of 
the torus, which form a 
natural channel. Forge the 
two rims of the torus so 
they touch in two places 
near the top to keep the 
cord, chain, or strand of 
beads from slipping out, 
or just tie the cord in place 
so it won’t fall free. 

An even easier hanging 
solution is to thread the 
cord or chain through the 
opening in the middle of 
the torus, using it like a 
big bead.

an  
EaSiER  
waY
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Photo 15 Planish the entire concave 
surface but not the flat area with a 
smooth, polished cross peen hammer 
(larger end of HMR-3). This accom-
plishes two things. First, it textures and 
rounds the bracelet because the stake 
has the correct radius to accomplish 
this, and second, it hardens the metal 
so it will be springy.

Round with a #2 file and then emery 
the area where the tapered ends transi-
tion into the main body of the bracelet 
to make the cuff shape more graceful. 
Polish the entire blank with bobbing 
compound to remove all scratches.

16

15

19

17

18

Photo 16 Texture or coin the edge 
of the bracelet with the same cross 
peen hammer used for planishing the 
concave surface. This makes the piece 
look hand wrought.
Photo 17 Cut the solder join open on the 
scored line to make it into a cuff shape. 
Slide the cut circle up the mandrel to 
spread the cut ends.
Photo 18 File the cut ends with a #2 flat 
hand file to round them. Smooth with 
320 emery cloth or paper and buff 
with bobbing compound on a wool or 
muslin buff. The ends are then ready to 
be shaped.
Photo 19 With large round nose pliers, 
bend the ends of the cuff into hooks to 
hold the torus top under tension. Flare 
the bracelet so the top is held in posi-
tion with a little spring. Repolish all the 
parts and the piece is complete.

WILLIAM FRETZ, from Bucksport, Maine, began to 
develop his line of jeweler's tools in 2001, including 
miniature stakes and a line of new jeweler's and 
silversmithing hammers. A graduate of The School for 
American Craftsmen, Rochester Institute of Techno 
logy, he is currently working on a new line of tools. 
More of his work can be seen at fretzdesign.com.
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special considerations for 
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My passion is making jewelry, but I have to 
temper that passion with some reason now. 
Realizing that most of my customers at the fine 
craft shows don’t realize or understand today’s 
metal prices, I have to be prepared to explain 
why my jewelry has jumped so dramatically in 
price. I also need some lower priced pieces that 
customers may be more comfortable purchas-
ing. For that, I turn to what are my favorite 
metals, copper, brass, and “bronze.”

Being a retired archeologist, I love copper 
and its alloys, and I especially love “bronze”–– 
a magical word I continue to use though 
technically erroneous, because the bronze of 
the ancients was copper and tin, whereas most 
jewelry bronzes today are some form of brass, 
alloys of copper and zinc. I love red brass (one 
of the “bronzes”) for its ability to take a patina. 
Red brass pieces can look like an artifact that 
was dug up yesterday, or they can shine like 18K 
gold. What versatility! I find yellow brass a bit, 
shall we say, “brassy” for my taste, but it’s still a 
wonderful metal to work with. 

Copper is cheaper than silver and a jeweler’s 
dream as far as hammering, forming, rolling, 
and taking a patina. Brasses are a bit tougher to 
bend and are rather obstinate when accepting 
a nice liver-of-sulfur patina. In most aspects, 
copper alloys will cut, file, and polish pretty 
much just like sterling. You don’t need a sepa-
rate set of tools to work with them, though you 
may find your file clogs a bit more. However, 
it is when you go to solder that you notice the 
difference–– a pretty big difference if you are 
not ready for it. 

SOLDERING COPPER ALLOYS
When soldering copper, brass or “bronze,” 
it’s perfectly fine to use the same torch you 
use for sterling. If you are using a micro 
torch, you will probably need a bit more heat 
than they can provide. The techniques needed 
for soldering these metals calls for a rapid 
heat, so you may need to practice a bit before 
starting on an actual piece of jewelry. You 
would also use the same pickle that you use 
for soldering silver, and it’s perfectly fine to 
put silver and copper alloy pieces in the same 
pickle pot together. Some advanced jewelers 
and sculptors like a muriatic acid pickle for 
copper and brass, but I find the regular pickle 
works just fine.

One of the main problems of soldering the 
yellow metals is a noticeable line left where 
the solder flows. To help with this problem, 
there are several special solders available from 
your local jewelry supply store. One of the best 
known is called Easy Flow, also known as an 
extra easy solder for silver, and it will melt at 
about 1125°F. This solder will leave a grayish-
yellow line of solder, and usually, you will see 
it. It contains cadmium, which helps with the 
flow of the alloys in the solder. However, the 
International Agency for Research on Cancer 
has declared that cadmium is probably a 
carcinogen (eco-usa.net/toxics/chemicals/
cadmium.shtml).

Another popular copper/brass solder is 
Sil-Fos 15 (silfos.com/htmdocs/product_
support/alloy_selection_guide.htmla). This 
is an industrial copper solder, developed by 

SILVER IS HOVERING AROUND $45 an ounce, as I write this, but 
I remember $45 worth of silver as a lot more than that. Back in the 
1980s for my first jewelry making class assignment, I bought a chunk of 
16-gauge silver that measured about 3" × 6"–– and I paid what was then an 
astounding $45 for all that. 
    Even a decade ago, the price of silver was nothing like it is today. What 
were you doing in April of 2002? You should have been buying silver, 
because it was running around $4 an ounce then. And let’s not even talk 
about gold! According to Kitco, a precious metals brokerage company, 
during this same period, gold has gone from $260 an ounce to a high of 
$1495, and the volatility continues. How could we have known?

PHOTO: jim lawsOn
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Handy and Harman over three quarters of a 
century ago, and is used primarily in heating and 
refrigeration. It comes as a 20-gauge wire solder, 
with a melting temperature of 1300-1400°F+ 
(about the same as medium silver solder) and it 
is 92.7% copper and 7.2% phosphorus. Again, it 
leaves a light colored join. So, if you look closely 
at any of your soldered joins on copper or brass, 
you may see a lighter colored line. Their website 
says no flux is needed when using Sil-Fox and 
copper, only for brass, but for jewelry, I like the 
added protection of flux.

Copper and brass, for all their beauty, are nasty 
metals. They oxidize rapidly. Really rapidly. And 
of course, so does their solder. This may seem 
unorthodox, but I teach my students to use their 
regular silver solder for these metals because it 
is so much easier, and if you are careful, you will 
have a very neat seam. So using your choice of 
either silver or copper/brass solder, let’s start 
soldering.

PREP FOR SOLDERING
First, you must make sure the copper or brasses 
are free of any oxidation. Even if you just pickled 
or sanded your piece yesterday and left it on 
your bench overnight, I’d still recommend 
cleaning it again before you solder. These metals 
oxidize rapidly, especially if you live in a humid 
area of the country. After you have sanded the 
piece well along the seams to be soldered, throw 
it into the pickle for a few minutes, rinse in 
water, and then scrub with a brass brush and a 
bit of Dawn detergent, and rinse in clean water. 
Be sure not to touch the seam to be soldered.

It’s smart to clean your solder right before using 
it, too. Whether you use sheet or wire, make sure 
it has been cleaned either by sanding with sand-
paper or with a green kitchen Scrubbie. Cut small 
pieces of solder (pallions) and set them aside on 
the fire brick or soldering area. Cut three or four 

more than you think you will need. 
This is a good time to check the solder pick 

and make sure it’s sharp, and has no extra old 
solder clinging to the tip that could flow onto the 
copper or brass and leave a blobby mess. If you 
see any old solder, file it off with an old file or use 
a grinder. Have a small open container of white 
paste flux handy––it may be useful later on. 

T-JOINS, BEZELS, SEAMED JOINS
Make sure all the seams fit well. Fit, sand, and 
refit, if necessary. This is especially important 
when setting a bezel. Use silver bezel wire. 
Copper bezel oxidizes rapidly, like the solder. 
A fine silver bezel will solder easier and you can 
handle the color difference later. Remember, the 
rule says: “Solder won’t fill gaps.”

Next, flux liberally. Use Prip’s Flux, which is 
probably the best flux for copper and brasses. It’s 
a non-fluoride spray flux, and is available from 
large supply houses. With sharp tweezers, quickly 
place the pallions on the seam to be soldered, if a 
seamed join, or right alongside of the two metals 
to be soldered. They should be right up against 
the T-join, or lying on the back plate right up 
against the bezel. If using silver solder, use a bit 
less than usual. Let the Prip’s Flux dry and it will 
help hold the solder chips. You should have a few 
extra solder chips left over. Leave them for now, you 
may need them later.

Fire up the torch! You will be going in hot and 
heavy, so if you are shy about a flame, and only 
have a small gentle flame, you will be here for a 
long time and will be creating only oxidation and 
more problems. While not wanting an oxidizing 
flame, which will hiss loudly, you do want a good 
strong flame. On my Smith acetylene/ambient air 
torch, I use the #1 head with a good 6"-8" flame 
and lots of heat. 

Since copper is the best conductor of heat 
among metals (silver is the second best), heat 
along the outside of the piece, moving the flame 

RIGHT
Use a heavier soldering 
flame for copper and 
brass than for sterling. 
The torch used here is a 
smith silversmith torch, 
also known as a Handy 
Heet. The torch head is 
a #1, which will give you 
adequate heating for 
copper and brass. 

FAR RIGHT
an unusual soldering 
flame.
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FAR LEFT, TOP
Prip’s Flux––i think this is 
the best flux for soldering 
copper and brass. it may be 
transferred to a spray bottle 
and sprayed on a slightly 
warmed piece.

ABOVE

Copper back plate, sterling 
silver bezel and solder, just 
removed from a pickle in 
which a piece of coathanger 
has been placed. This will 
copperplate your entire 
piece. The silver may then 
be polished if you want a 
bit of silver bezel, but the 
solder will remain copper 
plated. 

BOTTOM LEFT
silver bezel on copper back 
plate before copperplating.

An example of too 
much flux being used.

Just the right 
amount of flux.

rapidly all along the outside. Every now and 
then, cross over the seam, and then continue 
heating around the piece. The object is to keep 
the metal from over-oxidizing, while keeping it 
hot enough to make the solder flow. It’s tricky. 
Remember the hottest part of your flame is 
about a quarter inch from the inner blue cone, 
so go in close. 

Because the Prip’s flux has dried, there 
should be little or no popping off of solder 
chips. If a chip does pop off, dip the very 
tip of your solder pick into that container of 
white paste flux and use it to pick up a chip 
and place it on the seam while still moving the 
flame around the piece. (Yes, it’s like rubbing 
your tummy, singing the national anthem, and 
dancing the bossa nova at the same time . . . it 
takes practice.)

The heat from the large, hotter flame will be 
conducted quickly around the piece. You need 
to work fast––now is not the time for sweet 
and gentle. Watch for the flux to smooth out, 
then move to the join and quickly run the flame 
up and down next to the seam, but still run the 
flame over the whole piece periodically. Try not 
to heat directly on the seam. 

You will see the solder melt, then flow. Move 
to the seam directly and rapidly pull the solder 
with the flame. Watch closely, make sure 
there are no gaps, and when done, remove the 
torch. To keep the torch on the join will make 
the solder flow onto the piece itself, and you 
will have more cleanup to do. Let the piece air 
cool for a few minutes before quenching and 
pickling. You should have a very narrow, clean 
join of solder fitting right into the seam.

As an option: If you are doing an overlay, 
sweat solder some silver solder on the back of 
the top piece. Then quench, pickle, and rinse. 
If you can move the piece before soldering 
without displacing anything, first, heat a small 
section of the soldering brick to cherry red, and 

then, using tweezers, place the piece on the hot 
circle and continue heating rapidly from above. 
This technique works especially well with 
bezels. Again, as with all yellow metals, let them 
air cool for a few minutes before quenching in 
water and then in warm pickle.

OVERLAY JOINS WITH SILVER
Soldering silver in combination with copper 
and brass is frustrating. In fact, as I’ve 
discussed this with many pros in the business, 
I’m shocked how many teachers say “Don’t do 
it.” Well, the bumblebee doesn’t know that it’s 
not supposed to be able to fly, either. So like 
the innocent bumblebee, I learned to solder 
copper and silver early in my jewelry career 
before I was told not to try it (like on my first 
solder assignment in college). It’s exasperat-
ing, I can promise you that. 
TIP: When soldering silver or copper overlays, 
file a 45° angle along the bottom edges of your 
overlay. The solder will fill this in and you will 
have few or no “ghosts.”

When doing an overlay with copper alloys and 
sterling, it’s easier to solder silver onto copper 
or brass than the other way around. Sweat 
solder some silver solder onto the back of the 
top piece of silver. How much to use is just a 
matter of practice and experience. Quench, 
pickle, and rinse. Place the silver piece on top 
of the copper back piece. Again, you go in hot 
and fast and use Prip’s Flux, but I also put a bit 
of white paste flux or even go for a spray of Cu-
prinol or Firescoff to protect the silver. I haven’t 
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RIGHT, TOP
You can tell . . . there is no 
longer an overlay, and the 
piece now appears to be 
one level. it can be made 
into something interesting, 
but that’s not what we 
were going for with an 
overlay.

FAR RIGHT, TOP
wHOOPs! Here, the 
copper has sunk into 
the sterling because the 
sterling was overheated, 
and the copper, which has 
a much higher melting 
temperature, sank into the 
silver. The piece can still be 
salvaged but it won’t be 
pretty!

RIGHT, BOTTOM
see the color of this flame? 
it’s a very bright orange, 
and the silver is shiny. it 
only takes seconds to reach 
this stage when soldering 
copper onto silver. This 
means the copper is 
getting ready to sink into 
the softer silver. 

FAR RIGHT, BOTTOM
You can see the bright 
line of silver solder that 
encircles the disk. when 
you see this, you piece is 
“down.” Remove the flame 
and turn off the torch. 
Better watch quickly.

found that it affects the Prip’s in any way.
Again, you will use silver solder. Heat the 

brick first, getting a nice red center in the fire 
brick, and using tweezers, move the piece to 
the preheated brick. Heat around the piece, 
keeping the flame off the silver. Cross over the 
piece now and then, about every fourth circle 
around the piece, and try to get the copper up 
to the correct solder melting temperature. 

Watch your paste flux, and when the flux 
turns clear, concentrate heat more on the silver 
part, but keep the flame moving in a circular 
motion. Remember, the hottest part of the flame 
is about a quarter inch in front of the blue cone 
on an acetylene/ambient air torch. Keep the 
flame close, and watch for the bright silver line 
to appear around the silver overlay. As soon as 
you see it run around the overlay, remove the 
torch. Let the piece air cool for a minute or two 
before putting in the pickle.

If you are overlaying a copper or brass piece 
onto sterling, it is a lot trickier for a couple 
of reasons. When overheated, silver will have 

a tendency to collapse and the copper piece 
will sink into the silver. It’s a cool look, but 
not exactly what you are going for. Also, if you 
use too much solder, you will have a pool of 
overflow solder on your copper overlay, which 
will be a bear to remove.

Sweat solder some silver solder onto the back 
of the silver top piece. Quench, pickle and 
rinse. Follow the same directions stated earlier 
by putting Prip’s on the copper and some paste 
solder on the silver. For this technique, don’t 
preheat the solder brick, but do heat the brick 
gently around the piece. Spend a bit more time 
on the copper overlay, and don’t overheat the 
silver. Go from the copper piece to the perim-
eter of the silver, and back and forth. 

When you see the paste flux go clear, increase 
your heat a bit and move onto the silver–– this 
can happen within seconds. Heat the whole 
piece at once. You must work fast. Always watch 
your silver closely. If it starts to look shimmery 
and shiny, remove the torch for a few seconds 
and let it cool, then carefully go back in. Again, 

   Done for 
  the Day?

   After you have finished 
soldering for the day, 
be sure to leave your 
soldering station closed 
down.

• Turn the tank key 
clockwise to shut off 
the flow of gas to the 
hose.

•  Open the knob on the 
handle and bleed the 
hose. Of course, don’t 
bleed the hose near 
any open flame.

•  When the gauge reads 
“0,” turn off the knob 
on the handle. Never 
leave the knob turned 
on.

•  Then back off the 
“t-bar,” or regulator 
key, which removes 
any stress on the 
regulator bladder. 

• Clean your solder area.

•  Check your pickle pot 
for any pieces you left 
in there, and turn off 
the pot.
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watch for the silver line of solder around the 
copper. You may want to practice soldering 
some scrap pieces together first. Don’t worry if 
you ruin them.

Always use your paste flux as a temperature 
indicator. This is one of the biggest tips in 
soldering. Get used to one paste flux, stay with 
it, and watch how it reacts to heat and how it 
flows. There is a world of knowledge in watching 
your flux. 

CLEAN UP AND HARDENING
Because you have soldered faster and 
hotter than usual, you probably won’t see 
much “copper blush” on a brass or bronze 
piece. But if you remove a soldered brass/
bronze piece from the pickle and notice a 
slight copper color on your metal, this is not 
unusual. This copper blush is an oxide, and 
can be removed several different ways. 

One way is to use some light sandpaper. (I 
like the 3M Finishing Film, 9 micron.) You can 
also use white diamond polishing compound 
and a felt wheel on a buffing wheel or a flex 
shaft. You may also use the red ¾" 3M radial 
bristle discs, and remember to put at least 3-4 
on the mandrel. 

You may also make some “super pickle” and 
pickle your piece for 10-20 minutes. Super 
pickle is made by putting 1 cup of hydrogen 
peroxide into 3 cups of new pickle. It makes it a 
stronger pickle for about an hour, then it reverts 
back to regular pickle and may be used as usual. 

Now, if you have used a fine silver bezel, you 
may want to oxidize it. Same goes for silver 

solder on copper, if you have a noticeable silver 
line where your pieces are soldered together. 
After finishing the piece to your satisfaction, 
mix a small amount of pickle in a glass jar. 
Mix enough to cover the piece, and throw in 
something like binding wire, some nails, or a 
piece of steel coat hanger. 

Place your piece in the pickle/iron solution, 
and leave for about 5-10 minutes. The chemical 
reaction of the pickle and iron will copperplate 
your silver solder line and it will become 
copper-colored, matching your metal. Don’t 
do this if your piece is brass. It will copperplate 
your brass, and if you did have a copper blush 
from the soldering flame and have removed it, 
then you would have to start all over again. 

Another not so pleasing by-product of solder-
ing copper and brass is how soft it becomes after 
heating. This is because the metal is annealed 
from the soldering heat. Copper becomes very 
soft, and needs to be work hardened, which can 
be accomplished by hammering your piece with 
a rawhide mallet. Take care, especially if you 
are hammering around a bezel. Throwing it in 
a tumbler is also a good way of work hardening 
many pieces at the same time. 

Don’t get discouraged if you have some 
difficulty soldering the yellow base metals. It 
takes practice, just like learning to solder silver. 
Remember to keep the metals clean, and go 
in hotter and with a larger flame than usually 
required for sterling. The results are worth all 
the experimenting and practicing you will do, 
and you, too, will fall in love with these metals 
and be ready for our New Bronze Age.

FAR LEFT
silver solder has been 
“sweated” onto the back of 
a copper disc.

LEFT
Piece of textured brass with 
the copper “blush” on the 
right hand side. This blush 
can be removed in “super 
pickle” or with sanding.
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