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Forging

Forging alters the thickness and
shape of metal through the force of
a hammer. By applying this force
from different directions, the metal
can be stretched or condensed. It is
necessary to have a sturdy metal
support surface underneath the
metal being forged, such as a stake
or an anvil, and the proper hammer
for specific forging processes.

The most basic forging techniques
are tapering the length of a square
or round wire and widening a
piece of stock metal. Both ways of
moving metal are performed-in a
calculated and controlled manner.

MATERIALS
Copper, silver, or gold bar stock,
square or round, size dependent
on project™®

TOOLS & SUPPLIES
Chair with adjustable height
Anvil
Tree stump or other anvil support
Hearing protection
Forging hammer
Soldering kit, page 27
Planishing hammer
File (optional)
220- and 400-grit sandpaper (optional)

*I recommend practicing forging on a
piece of copper bar stock that is 5
or 10 mm thick.

Adjust your chair to the prop-
1 er height in relation to the
height of the anvil on the tree
stump. Your forearm, wrist, and
hammer should all be in align-
ment, with room left for making
hammer blows (see photo). If this
position does not feel relaxed and
you begin to ache after hammer-
ing, readjust the chair.

Put on the hearing protection.

Hold the forging hammer so
it will move loosely within your
grip and your hand will feel rela-
tively stress-free. If you are using
unnecessary force, your wrist and
arm will begin to ache, so ease up
and make yourself relax.

Begin making hammer blows
3 at the place where you want
the metal to stretch, letting the
weight of the hammer do all the
work (photo C). Make your ham-
mer blows count. The metal will
move with each blow, so precision
is desirable. To taper the metal,
position the face of the hammer

FORMING METAL 69



FAR LEFT: Rob Jackson

Radcliffe Nail Ring, 2004. 2.2 x 2.2 x 1 cm. Iron, 18-karat gold,
ruby; forged, hand fabricated, tube set. Photo © artist. Courtesy of
Penland Gallery, Peniand School of Crafts, Penland, North Carofina

LErFT: Britt Anderson
Ring, 1998. 18-karat yellow gold, black pearl, diamond, 18-karat
white gold; anticlastic raising, fabricated, soldered, depletion gild-

ed, sandblasted. Photo © Ralph Gabriner

RiGHT: Marguerite Chiang Manteau

Fruit & Seed Bracelet & Bead, 2003. 17.8 x 6.4 x 5.8 cm.
Sterling silver, 18-Karat gold, 14-karat gold; hand fabricated,
hinged. Photo © Hap Sakwa

FAR RIGHT: SO Young Park
Nativity Series Brooches, 2004. Each, 5 x 5 x 1 cm. 18-karat
gold, sterling silver; dapped, soldered. Photo © Jae Man Jo

perpendicular to the length of the
bar (photo B). To widen the metal,
the face of the hammer should be
parallel to the length of the bar
(photo C).

As soon as the hammer

blows make a pinging sound
instead of a dull thud, anneal the
metal (see page 48). Thoroughly
dry the metal after annealing to
prevent the anvil and hammer
from rusting.
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Once the metal is close to
being sufficiently tapered or
widened, planish the metal.
(Planishing means removing any
forging marks with the slightly
curved side of the planishing ham-
mer until the metal surface is as
smooth as it can be.) Planishing
does stretch the metal a bit, so
take this into account when deter-
mining when to stop forging.

6 If you wish to clean the

forged stock completely, file
off any facets (bumps made from
the planishing hammer), and then
sand the piece with 220- and 400-
grit sandpaper.

When tapering a round bar,
it is helpful first to stretch
the metal and form it into a
square (see photo). Then, go
back and hammer the
square corners until the
edges are curved and the bar
returns to its round shape.

If a square bar becomes
rectangular while being
tapered and you want it to
remain square, turn the bar
90 degrees and continue
hammering to re-square

the metal.

If you have widened the
metal in a curved fashion,
you may need to clean up
the curve with a file.
Experiment to see what
results you achieve when
you hammer directly on the
thin edge of the curve. You
can thicken the edge of a
forged piece by lightly ham-
mering directly onto the
edge at a 90-degree angle.







H ANDS O N Successful forging is a total integration of the body and mind of the artist with
his or her tools and technique. John explains how the careful selection of
hammers, anvils, and work surfaces, coupled with proper posture, grip, and

blow, effect the outcome of a

piece. Through tapering, cross
sectioning, curving, and plan-
¥ ishing a silver rod, John demon-
strates how metal moves.
Through stamping and
polishing, he brings a forged

piece to its completion.

n The ideal forging hammer weighs 2 to 2! pounds (0.9 to 1 kg) with a handle length of approxi-
mately 10 inches (25.4 cm). Lighter hammers are limited in the scope of work they can perform and
will only accommodate thin wire. Heavier hammers are unwieldy, require substantial physical exer-
tion, and are best suited to breaking down thick ingots. A forging hammer should have a ball-peen

face on one end of the head and a straight, narrow, cross-peen face on the other end.

E The forging hammer's The cross-peen face

ball-peen face is circular and e e chammer is
slightly domed in profile. Any oriented sidev s,

sharp edges and facets are perpendicular to the axis
removed, and the face is highly ol the handle. All sharp
polished. This face is used for edges and corners are
planishing (smoothing and sanded smooth and
retining) and for imparting the rounded, and the surface
final, characteristic faceted is highly polished. This is
surface. Quality forging the hammer’s “work-
hammers can be purchased horse” face, used Lo all of
“fully dressed,” which is the major preliminary
preferable, or “oft the rack!” This forming and shaping of
latter hammer type can be forged pieces.
hand-dressed with a belt sander

and a polishing arbor, but this

is a time-consuming and

IMESSY Process.
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Anvils corre i nn chaes and aives.

Miniature bench-top anvils are too small and light
for forging. They are hard to secure in place and tend
to “dance” around the bench-top. If they fall off, they
pose the threat of personal injury. Conversely,
massive blacksmithing anvils are too heavy and have
coarse, unfinished surfaces that are unsuited to fine
work. A good forging anvil for jewelers and precious
metalsmiths usually weighs between 45 and 75
pounds (20.4 and 34 kgj, has a brightly polished,
hardened, and flat working surtace, and a polished
horn. (The horn is a cone-shaped projection at one
or both ends of the anvil.) A section of railroad track,
made of high-grade steel, is a cheaper alternative to a
commercial anvil, but it resonates like cathedral bells
when struck with a hammer. This noise can be
greatly diminished by clamping a piece of wooden

2 x 4 on each side of the narrow section of the rail-
road track beneath the work surface. However, ear
prolection remains an absolute necessity! Regardless
of style or type, it is important to mount the anvil
atop a tree stump or sturdy stand of appropriate
height. When mounted, the anvil’s flat surface should
be approximately 26 to 30 inches (66 to 76.2 cm)

trom the tloor, depending on seat height.

B Both square and round wire or rod stock are
suitable for forging. However, because of the extra
metal in the four corners, square stock has greater
mass than round stock of the same gauge. This greater
mass affords the potential for greater surface dimen-
sion. Cast ingots can also be forged and are a good
way to recycle clean scrap metal. These ingots can
either be cast in square or rectangular cross-section,
and are limited in length only by the dimensions of
the ingot mold used. Preformed ingots, such as those
used for forged flatware serving pieces (bottom,
right), can be cast by clamping simple, handmade
frames of the desired shape (made from mild steel

bar stock) between the halves of the steel mold.

n When working at the
anvil, it is extremely impor-
tant to sit at a proper height
to avoid injury to arm and
wrist. [t is generally easier
to adjust the height of the
seat than to raise or lower
the anvil. Select a chair or
stool that allows the align-
ment of hammer, wrist, and

forearm to be as straight

and relaxed as possible. If

the seating is too high or too low, the wrist must be
contorted into an over-flexed position that can
quickly cause pain or discomfort, fatigue, and
possible long-term physical damage. I use an
adjustable-height, rolling office chair in my studio.

Tre PENLAND BOOK OF JEWELRY
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Equally important as seat height is the manner
in which the forming hammer is gripped and swung
during the {orging sequence. I grip the hammer
firmly enough with my thumb and forefinger to
ensure that it won't fly out ol my hand (photo A),
and simply rest my other three fingers comfortably
on the handle (photo B). This allows the hammer to
pivot freely in my grip while maintaining control.

It is neither necessary nor advisable to try to
swing the hammer with great force or to lift it
between successive blows. The weight of the
hammer's head does all of the work. Both the anvil’s
surface and the hammer’s face are hardened. This
creates recoil (that is, the hammer bounces back up)
when the hammer strikes the metal on the anvil. This
vecoil eliminates the need to lift the hammer
between blows. Rather, it is only necessary to aim
successive blows as the hammer drops. All swinging

of the hammer is done [rom the relaxed wrist, not

B It is important to understand the manner in

which the blow from the hammer's cross-peen face

the elbow. The forearm should remain basically

motionless, with the elbow comfortably anchored. ,
) . . _ _ moves metal. Metal always spreads out from the
Two additional, important considerations when ) N o .
o ) _ point of impact at a right angle (perpendicular) to the
hammering: The hand and fingers holding the metal : _ o .
. , , cross-peen’s lengthwise axis. The angle of presenta-
stock should be kept off the anvil to avoid smashed , v . . )
_ , , , tion of the hammer face to anvil produces varying
fingers, and suitable hearing protection should ) o

results. As shown in photo C, it the hammerhead
always be worn.

strikes vertically (a "neutral” blow), the metal moves
out evenly in opposite directions. It the handle is
lowered as shown in photo D, the hammer’s face
strikes the metal at an inclined angle that “pushes”

the metal away from the point of impact in one

Tre PENTLAND BOOK OF JUWLLRY
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direction. Lifting the handle (photo E) “pulls” the
metal, again in a single direction. Carefully adjusting
the angle of each blow allows the metal to be selec-
tively spread and shaped in a controllable fashion.

Conversely, the ball-peen face is always
presented to the anvil with a neutral blow (straight
up and down). Since metal moves out radially in all
directions from the point of impact, there is no
directional control, and the blow only thins and
stretches. The ball-peen face is never used for
shaping, but rather to remove the hammer marks
left by the cross-peen and to produce the final

planished suctace.

n To lengthen or “draw out” a piece of metal stock,

the cross-peen face of the hammer is struck perpen-
dicular to the lengthwise axis of the metal. As the
metal stretches out from the point of impact at right
angles to the cross-peen face, the stock is reduced in
thickness along a single axis with little or no increase
in width. If the hammer blows are contined to only
one single surface or plane, the metal will develop a
gradual wedge-like taper with little change in width.
This controlled elongation along a single axis is
called directional stretching. Generally, I recommend
slightly lifting the end of the hammer's handle when
tapering to draw, or pull, the metal toward vou. This
keeps the hand and hammer out of the line of vision,

making it easier to see the avea being worked.

When metal is hammered « qually on two adja-
cont plines, a gradual reduction in both w idth and
height occurs, yielding a uniform taper. The stock
lengthens as its cross-sectional dimension is reduced.
It a pronounced taper is desired, this hammering
sequence is repeated several times, with the starting
location moved closer to the end of the stock each
tinie. If the metal becomes too work-hardened, it
may be necessary to anneal the taper periodically.
Because the springiness and strength from work
hardening are usually desirable in the finished
forging, any annealing should be done as carly in the

process as possible.

m When forging tapers, there is a natural tendency

tor a diamond-shaped cross-section to develop
(above, left). This tendency is understandable, since
our arms are situated at the sides of our bodies, not
in the center of our torsos. The result of this offset
orientation is a slight inclination, or tilting to one
side, of the hammer blow. If allowed to go too far,
this diamond-shaped cross-section can be
irreparable, causing wasted time and material. The
solution is to anneal the errant taper, then to rest it
on edge, widest axis held vertically, while hammering
the opposite edge. Once the taper begins to
“re-square,” slowly rotate the taper while hammering
any angular edges until the taper is rounded out and
circular in cross-section. Re-anneal the metal and

resume the tapering process.
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When cros seootehing curves, Fal vs loave

tae inner (concave) edee Ht th - curve thicker than
theou a0 s for strength and stability. The

- ' o cornbantion of twe wea - shaped res o cdonand
When cressstrotehing (wid ningd et ! the _ ] .
. the work-hardening from hammering gives the
blows of the cross-pecn face are pli c.od parallel to the , , e

_ o o object strength with flexibility. To this end, any

len~hwisce axis of the mc . The divectional _ . o
o , annealing should be done as early in the forging
strewehing thir occur s ake. the me -Fstock widar, _

S , o process as possible.
with little or no wrowth in lenwch. WY hen for-ing a
fizze, Dwork foom the centev on the swock or o war
the edges and avoid striking the edges as much as
possible. Leaving the edges thicker imparts structure
and strength. Care and accuracy should be cxercised
when hammering. Well-considered and well-placed
hammer blows at this stage translate into reduced
planishing and corrective filing later. I forge cross-
sections to approximately 90 percent of the desired
dimension. Planishing brings the piece to its {inal

o b

dimension as it removes the cross-peen marks.
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m Sample patterns made from stout paper (old
mauila file folders are my favorite) are helpful when
figuring out possibilities for new projects and varia-
tions. The “speed” of the initial forged curve (its
degree of curvature) determines how pronounced the
“sine wave” curve will be after shaping. Quickly
scissor-cut dimensional maquettes provide both an
accurate forecast ol how the final metal recurve will
look and a pattern to follow when forging. These
paper samples also help reduce wasted time and
metal. I find it useful to tack these models onto a

corkboard mounted on the wall near my forging area.

The initial forged curve made in step 13 can be

opened into a reverse curve. [ firmly grip each end

while supporting the curved section with opposed
thumbs at the point of the bend (see photo A). As
shown in photos B and C, I twist the legs in opposite
directions to create the recurve. Note: To [acilitate
final finishing, the original curve should be fully

planished and its edges filed while it is still flat.

I'ne ball- peen face of the hammer is used to
smooth and :edine the metal and to produce the

char cueristic highly reflective, faceted surface.

Atter planishing was complete, [ used a flat hand
file to refine straight and convex-curved edges. A

crossing lile is used on concave, inner edges. Broad,
major surfaces should not require filing if they have

been properly planished.

THE PENLAND BOOK OF JEWELRY
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I polished all edges first, using a hard felt wheel
charged with bobbing compound or tripoli (see
photo). The wheel’s firm surface acts like a lap,
producing flat, crisp planes. To prevent rounding of
the edge, the direction of the wheel’s rotational spin
should always be in line with the axis of the edge,
never perpendicular to it. | then used a wool buff
(also called a rag buft) charged with one of the same
compounds to polish all broad surtaces. I started
polishing parallel to the outer edges, and then I
polished multi-directionally, with overlapping passes
in the center. It is important to firmly hold the work

to prevent it from being grabbed by the buff and

G

pulled from your hands. Also, eye protection must

always be worn and ample exhaust ventilation must

be provided for respiratory protection. [ usually wear

leather-palmed gloves to help keep my hands clean

and to protect against frictional heat build-up.

Tre PENtAND BOOK OF JEWELRY
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m After preliminary polishing was complete,

the item was thoroughly washed to remove any
polishing compound. Stamps were placed on the
reverse side, in a location where they wouldn't
weaken or distort the item (see photo). Alter
stamping, any blemishes (called “echoes”) created on
the front side were removed by locally repolishing

with bobbing compound or tripoli.

m For the forged item’s final bufling, [ used red

or blue rouge on a 54-ply, unstitched, fine muslin,
lead-centered buff that was 6 inches (15.2 ¢cm) in
diameter. [ wore inexpensive brown cotton gloves
tor this operation to prevent fingerprints on the

finished surfaces.
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John Cogswell Neckpiece, 2000

16 x 20 cm. Sterling silver; forged. rHoro sy ariis




Many years ago, while still a novice, | attended a

taught by Barry Merritt in Rochester,

workshop ta

New York. Barry invited me to visit the studio

where he worked. [t was the studio of Ronald F 4
Hayes Pearson, master metalsmith and unques

tionably the finest forger of his time. | had

become somewhat familiar with his work from

countless hours spent lying in bed at night,

staring at photographs of his forged pieces in the .
few books I could find, trying to figure out how

he did what he did. By day, I'd sit in my studio,

banging away on my railroad track anvil, trying to
emulate what I'd seen. | quickly learned that the

work in those pictures, deceptively straightfor-

ward and visually simple in appearance, was not

nearly so simple or straightforward at all. I

Now, [ had the opportunity to actually visit him in

person. I was thrilled beyond words.

When introduced to Ronald Hayes Pearson,
! Fred Fenster Clioker, 1998
intoxicated by a mixture of youthful awe, excite 20 e in diameter. Sterling silver; forged.
ment, and nervousness, | blithered on about my
admiration for his work and how much | wanted
to be able to forge like him. Ronald listened to me
patiently, puffing on his pipe, and then said, "I can
show you how to forge, but vou will still have to
learn. And when you have learned, don't try to
forge iy way. Forge vour way!” | have never
forgotten that tutorial nor the wisdom of that

sitmple statement.

As a metalsmith, [ have always been amazed and
gratified by the vastly dissimilar bodies of work
that are produced by individuals who emplov the
same techniques, the same tools, and the same
materials, yet somehow manage to come up with
radically different solutions. The work that
appears in this gallery is a perfect illustration of
how inspiration, individuality, and talent,
combined with competent technique, can
produce unique, diverse results. As vou look at

these images, bear this thought in mind: These

pieces are temporal by-products of an ongoing

. : b Fred Fenster Choker, 1998
creative process, a documentation of each artist’s 18.8 cm in diameter. Sterling silver; constructed, forged.

continuing creative exploration and development.

The best is vet to come.

Tt PeNtanD BOOK OF Jiwronry

flonn CoGsweELl



Adrian Luxmoore Rising from the Cross, 1999
22 x 10 x 10 cm. Sterling silver; raised, forged,
constructed.

10 x 2 em. Blue pearl, sterling

hand fabricated, soldered.

Adrian Luxmoore Neckpiece, 2000
1.2 x 11.5 x 10.8 cm. 18-karat gold; torged, constructed.

Mary Schimpff Webb Untitled, 1998

s silver, gold; forged,

Mary Schimpff Webb Untitled, 1998
1.8 x 13 x 13 em. Sterling silver, quartz; forged,

hammered. v

ESY OF HARRIETTE HILL
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Yvonne Arritt Collar with Pen 1988

21 x 14 x 1.5 ¢m. Sterling silver, stalactite; forged, constructed.

Yvonne Arritt Seaweed Earrings, 1988
Fach, 6 x 2 x 2 em. 18-karat gold/sterling silver bimetal; fold forged.

1

Yvonne Arritt Nautilus Pin, 1988
4.5 x 5.5 x | cm. Sterling silver; forged.



Ed Brickman Nec!
72 x 118 x 14 cr

fine silver bezel; hai

soldered.

Ed Brickman Neckpiece, 2002

[4 x 6.3 x 0.2 em. Sterling silver, glass bead;

bent, \-‘l‘;'_V'-i

Ed Brickman Guitar, 20041

10.8 x 3.3 x0.9cm. M«’l!in;: silver;
forged, soldered, polished
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