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METALWORK

Step 7—Flux the flatlock seam and solder the body of the cup
together using lead-iree solder and an electric soldering iron. If
the cylinder still isn’t round, slip the soldered cvlinder over the
pipe and gently shape it by tapping it with a mallet.

Step 8—Cut a disk for the bottom. Either leave the bottom flat
or roll the edge of the bottom disk.

Step 9—Flux the bottom of the cylinder and temporarily attach
the bottom to the cylinder by soldering it in four places. Once
the bottom is in place, run a continuous line of solder around it
to make a watertight seal.

)

AN

-

Step 10—Solder down the sate edge along the top of the cup.
This prevents the bent part of the edge from cutting vour lip
when vou drink.

Step 11—Fold about / inch of the handle, both top and bottom,
making a € shape. Use a pair of pliers to put a slight curve in
each tab to match the contour of the cup. Solder these tabs to
the cylinder, attaching the handle to the cup.
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Patterns for the lantern project.
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Step 10—Use a wire coat hanger to make the handle. Cut off
the hook and straighten the length of wire, then bend it into the
shape of a handle.

Step 11—Set the top on the body (it fits on the outside). Poke
the scriber through the holes in the top and mark the corre-
sponding spot on the body.

Step 12—Remove the top piece and use a nail to punch holes
where vou just marked.

Step 13—Have an adult cut three 4-by-6-inch pieces of /-inch
window glass. Put them in the lantern body and hold them in
place using the copper glass holders.

Step 14—Place a candle in the lantern and attach the top using
the wire handle.

Note: To replace the candle, unhook the wire handle and
remove the top piece.



N NHOMTVLIW

aaowal 0) pasn st Jawwey Swysiuerd y -sadeys paaind Sut
-YewW I0] Pasn ale sIaWtue] JUIWLI0) PUP SISWUELY SUISIEY
"9.AIND JUINIP ADYBIS B SBY 308) s, Iawuiey yoey sasodind
oyioads wio)iad 01 sIESA JO SPUPSTIOY) 19A0 PAUYal U3S( 3ARY
eyl sadeys du10ads aaRy SYNWSIAA[S A PIsT sIawwey Sy L

siawwey

"A[8UIpI0IIP pojpas aIp
$]00} 12U “19]jPWS JIP IILSID SUNUSIIA[IS $129[q0 a1} 9snLIaq
M UIWSTFRID 1OHI0 SE S[00) JLUES Y1 JO AULTH aSN SYIIUSIOA[S

sjo0] Buiypwsiaa|is siseg

J3eIUPADPP O 01 SUIUAPILL] MIOM 38N 0) MOy

pue 0391d pauspILU-}IoMm P [PAUUP 0] UdUM mouy Ao L 3sn

AaLy spe1awu ay) Jo santadold oyl pueisIopun oym sIsIdn elsul
eanoeld aIp SUNUSISA[IS ‘SISNI0M[BIALU 1[I0 L[} NI

S[IAUL INPIS PUP ‘SILUWILY ‘S[00]

Buieed $1001 SWARISUS UMO HIY) NP 0] 9918 U0qIed-131Y

1adway pue 2810) 01 MOY MOWY AL "IEUSILIQ 94 JO 1jeID

A MOUY SYIUSISAS "SPIOW 3y} 01Ul 1] mod usy) puv IaA[is

Y] 1[2W ‘PO 3] 21e31D ‘suIaned 9PILIIUI UMO Y] JAIED

AU "$19PUNO} pup SI10PW ulaned aIv SYIWUSIAALIS 191a19d

pue 19a1s 199o1u 1addod 1aap1s Jo $129ys SuIsn ‘9zvIq pue ‘Isp

-{OS “19ALL ‘MPS U ‘{0 ‘A8Pa PUaq ‘IND A3LL, TSOIUPLIS [Elow
199S $P UONJUN] O] MOY MOWY SUIIUSISA[IS PIUILII-[[SA

"5anDIYI9) SUINIOM[PISLU JO IaquuNU

Ut po[IIys A[ysSiy osje a1e Aay L susaned jnjnneaq pue 3uiaridud

puey edae Suneiodiodul uajo UaAJIS JO 193US PSP JIPIS

101 sa091d pun-p-0-3u0 udisap oym sIstiIe a1e Ay “sadeys

[NJTINPIQ OIUT IBA]IS JSLUWPRY UP() d10W JINW 0P SYNLUSIAA[IG

Puwwey buisiey

3

¢ uondQ
(IWSIDA[IS YL



Hammers and
stakes have
smooth, highly
polished surfaces.
Great care must
be taken not to
mar the surfaces
of these tools
since any defect
will transfer to the
silver as you ham-
mer it. Rub the
tools on a piece of
cloth te burnish
them before use
and clean them
immediately after
use, giving them a
coating of oil to
preserve them

from rust.

44 METALWORK

dents made by other hammers during the raising and forming
stages. Forging hammers are used to fashion an object from
thick material. Because forks, spoons, and ladles, for example,
are often made from heavy-gauge metal, forging them requires
a much heavier hammer. Forging hammers usually weigh 18 to
24 ounces.

Planishing is the process of smoothing the finished
piece, so hammers used in this process must be fairly
specialized to do the job. Some planishing hammers
have both a round face and a square face. The square
face is helpful for working with the corners of rectan-
gular pieces. One of the final steps in silversmithing,
planishing work hardens the metal while giving its sur-
face a much more uniform appearance.

After each use, wipe the hammer’s steel faces with a clean,
lubricated cloth and wrap its head in an oil-soaked cloth for
storage This is especially important if the hammer will go
unused for an extended period of time.

Mallets

Like the other metalworkers, silversmiths use mallets to bend
sheet silver. Made of rawhide, hardwood, plastic, or nylon,
these soft-faced mallets are less likely to mar the surface of the
metal than a metal hammer. Some silversmiths glue leather to
the faces of their wooden raising mallets to cushion blows even
more. Mallets are used to true up, or straighten, pieces that
have become warped or bent during sinking or raising steps.

Stakes and Anvils

Silversmiths use some of the same stakes and anvils as sheet
metal mechanics and tinsmiths, such as the bottom stake and the
ball stake. Some stakes silversmiths use look the same as other
craftsrien’s tools but are much smaller in scale. In other cases,
some of the silversmith’s stake anvils are uniquely different.

The raising stake is an example of a stake that is uniquely
the silversmith’s. Used with a raising hammer (a hammer with
a head that has a similar curve to the desired curve), the raising
stake s used to curve flat sheets of metal. Water pitchers,
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Basic Silversmithing Skills

While they know the basic techniques of metatworking, silver-
smiths must know some techniques that are specialized for the
types of materials and tools they use.

Laying Out Lines

One old saying, “Measure twice, cut once,” is good advice
when it comes to laying out lines. When using dividers, loosen
the setscrew and place the tips against a steel rule. Holding
one tip firmly at the zero point, spread the dividers until the
second tip has reached the desired measurement. Lock the
setscrew in place to hold the legs securely and use the tips to
mark off the line.

Use a square to estab-
lish a 90-degree corner,
checking from both
sides to be certain the
angle is correct.

To lay out a strip with
parallel sides, drag one
leg of a divider along a
prepared edge. Scrub the
metal with a scrub sponge
in a circular motion so the
scratch line shows clearly.

46 METALWORK
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Using a sinking block yields faster results. Hammering the
metal over a depression carved into a block of hardwood such
as beech or maple allows for greater stretching with each blow,
with the sides of the wooden block supporting the metal as it is
stretched to the desired depth and shape.

However, the final form should not conform to the depres-
sion. That is, don’t hammer the metal until it is driven to the
bottom of the depression (called “bottoming out”)—this ruins
both the surface of the sinking block and the work. Bottoming
out puts dents in both items because the metal can no longer
yield in two directions as it could when it was suspended over
the curved depression. When the hammer squeezes the metal
between itself and the block, the metal will push out to the side
around the hammerhead, forming a dent.

One way to create a sinking block is to cut a hole in a thick
piece of hardboard or plywood. Drive roofing nails along the
edges and attach the metal to the board by holding the work in
place with the nail heads. Using a silversmith’s hammer with a

METALWORK

head that has a radius that matches the desired curve of the
bouge, tap the metal along the inside perimeter of the hole,
driving the material into the gap between the surface of the
workbench and the top of the board. Work the metal until it
almost ouches the bottom surface—remember that you are
stretching the metal when you are using the sinking technique.
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Silversmithing Projects

Listed below are the basic tools and materials needed to make
the proiects shown in this pamphlet. You don’t have to buy
specialty tools from catalogs: many of these tools can be made
from things found in scrapyards.

Basic Tools Needed

.
|
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Raising hammer .
Planishing hammer [
16-ounce forging hammer L
Flat-faced wooden mallet o
Peen-ended wooden mallet 0
Raising stake i
Bottom stake (optional) L
Ball stake

Stake holder (optional)

Stump (used to mount the
stake holder)

Flat files

Riffler files

Jeweler’s saw
Jeweler’s saw blades
Bench pin

Sturdy wooden bench

Sheet metal snips

METALWORK

Try square

Metal straightedge
Ruler

Scriber

Steel dividers
Center punch

Silver solder (at least
three types, of different
melting temperatures)

Flux (borax paste)

Brazing station (several
hearth bricks or pea gravel
in a heavy pan; avoid using
aquarium gravel coated
with epoxy)

Pin-flame propane torch

Bouge (your choice of
hole diameter)

10-gallon or larger pickling
tank with close-fitting lid
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Step 3—Using a forging hammer to thin the metal in the bowl
of the spoon, strike a series of blows beginning in the center of
the bowl and working out to the edge as shown.

Step 4—Using a bouge and a curve-faced hammer, sink the
spoon’s bowl. Place the bowl of the spoon over the cavity and
stretch the bowl using a silversmith’s hammer that has a radius
that corresponds to the radius of the bouge. Remember to stop
hammering before the metal touches the bottom of the bouge
to help prevent denting the bouge and ruining it. If the edge of
the bowl warps, place it upside down on the anvil and tap it
back into line with a wooden mallet. Anneal after each sinking.

Step 5—Once the bowl has been drawn out to the proper width
and thickness, forge the spoon handle. Working along the spine
of the handle, strike from the center outward. Flair the end of
the handle and keep it narrow near the bowl. Use a kitchen
spoon as a guide. Anneal as often as necessary.

Step 6—File the edges of the spoon smooth. Be careful not to
scrub the file back and forth. Push the file away from you to
remove metal, and lift it up on the return stroke. This keeps the
file’s teeth sharper longer.

Step 7—Soak the finished spoon in the pickle bath for about 20
minutes to remove oxides and fire scale. Use wooden tongs to
retrieve it from the pickling tank to avoid accidentally staining
the piece. Flush the piece with plenty of water to neutralize the
remaining acid, then dry it with a clean cloth.

Step 8—Polish your work. Remove the swirls and manufactur-
ing marks by rubbing the piece with pumice. Start with a
coarse grit and gradually move to finer and finer grits as the
desired degree of shine appears.
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If you wish to
whittle your pat-
tern rather than
sculptit, use a
softer hardwood
such as basswood
or tupelo, or use
carvable sculp-
tor's wax, which

can be reused.

54 METALWORK

Basic Tools and Skills

Founders use skills and techniques that are different from other
metal workers. Their craft includes making and working with
molds o0 create pieces from molten metal. While some founders
use premade molds to cast the metal shapes, many founders
are involved in every step of the creation process, including
carving or sculpting their own patterns to shape the molds.

Keep in mind that working with molten metal is danger-
ous. Always have adult supervision when working with any of
these techniques.

Making a Pattern
The pattern must be created before the mold can be made. The
first step is to draw a full-size sketch of the object. This two-
dimensional drawing will have to translate into a three-dimen-
sional ebject, so limit the depth of the object to about +/ inch.
Sketch the pattern with the finished piece in mind. Pieces
designed with projecting elements such as extended arms or
legs medeled in running poses cannot be cast in one piece
because the arm or leg will stick in the mold and prevent the
piece from being released. Keep the design simple and within
your capabilities to create a model.

Designs with slightly beveled sides (called “draft”)
rather than perfectly straight sides are more easily
removed from the mold. Only three or four degrees of
draft are necessary, so you can still give the illusion of
perfectly straight sides. Avoid undercuts (sometimes
called “ledges”) that will jam in the mold, making it
impossible to remove the finished piece.

The next step in pattern making is to sculpt the model
using sulfur-free polymer clay. Use a variety ot tools to cre-
atively carve the details of the piece. Follow the clay manufac-
turer’s instructions to bake the model until it is hard.
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METALWORK

A metal mold should be preheated by making two trial runs
before the final cast is poured. This is another secret to making
high-quality castings. The castings made with the trial runs will
be flawed, but mistakes can be melted down for another try.
Save these pieces for later, because adding them to the pot will
add wait time while the metal completely melts again.

Always place the mold as close to the melting pot as
possible. Some melting pots allow the mold to be filled
directly from the bottom of the pot to prevent the
dross—impurities that float to the surface of molten
metal—from being poured. If a transfer ladle is used to
fill the mold, the dross must be skimmed off before the
mold is filled. Once the transfer ladle is full of molten
metal, move quickly to minimize heat loss. Pour the
molten metal at a rapid and steady rate.

The piece should be allowed to cool completely before
disassembling the mold and removing the piece from it.
Any scars in the metal left as evidence of gates, vents, and
parting line flash can be filed and polished until they are no
longer detectable.

Preserving Your Work

Pewter does not need to be covered with a finish to preserve it
from oxidation. However, some people like to paint their cast
metal figures. If you do so, paint the piece with a metal primer
before applying color. White primer works best since white
makes a better color base for the finished colors. If you can’t
find white primer, use gray metal primer, but cover the figure
with a thin base coat of white paint before applying the colors.
Always apply thin coats of paint so that you do not obscure the
figure’s details and so that the paint does not sag and drool.
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Materials

For creating the pattern and mold:

1

12 panels of thin plywood -
or hardboard cut into

4-by-6-inch rectangles --
Four small wooden pegs, each

about an inch long

One pound of sulfur-free
polymer modeling clay

Plastic wrap or aluminum foil

Approximately 16 ounces of
two-part RTV silicone
rubber for one figure that is
2 ': inches tall by 1 inch
wide by ' inch deep

Four disposable mixing cups.
Two of the cups must be large
enough to hold the contents of
each rubber pour.

Two disposable mixing sticks

Approximately 1 ounce of mold
release cream (petroleum jelly
is effective)

Preparations

il
(1
[l

[
o

58

Collect all materials before starting. 7]
Choose a well-ventilated spot.

Determine where to place the sprue
and vents on the pattern.

Make the sprue and vents from
wax, wood, or sulfur-free

clay before mixing the RTV
silicone rubber.

METALWORK

For casting the molten metal:

A Scout-made pattern
An instructor-provided mold
Fine graphite powder

Lead-free pewter (approxi-
mately 2 ounces per each
54-millimeter figure)

Tempered hardboard, '4-inch
thick, cut in pairs to the size of
each rubber mold

Soap and water to clean
graphite from hands

Paper towels

Make locator pins before mixing
the RTV silicone rubber.

Measure the pattern against the

stock of box-making panels and

select those large enough for the
necessary clearance.
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METALWORK

Step 5—Wrap the portion of the pattern that is to be embedded
in clay with aluminum foil or plastic wrap. This will prevent it
from picking up any clay residue that will obscure the details
when making the second half of the two-piece mold.

Step 6—Embed the wrapped half of the pattern up to the
established parting line. Make sure that no part of the pattern
touches the bottom board.

Step 7—Insert the two
alignment pegs into the
clay. Putting the pegs
in oppesite corners
(about % inch from the
corner) will locate the
two halves correctly.
Attach the pouring gate
and vents to the model.

Step 8—Using disposable mixing sticks, prepare the RTV
silicone rubber according to the manufacturer’s instructions.
Be sure to wear rubber gloves when working with the liquid
silicone rubber mixture.

Step 9—Brush a thin layer of mixed RTV silicone rubber over
the pattern. This will discourage the formation of air bubbles in
the small crevices.

Step 10—Holding the container as close as possible to the flask,
slowly pour the mixture over the pattern, allowing it to fill all
the crevices and to level off. Continue pouring until the top of
the RTV silicone rubber is a minimum of '/ inch above the
highest point of the model. Lift an edge of the tile about a half
inch and let it fall quickly, lightly rapping the piece on the table
a few times to drive the bubbles to the surface.

Step 11—Place the top board on the flask.

Step 12—Cure—allow the chemical reaction progress to
happen—by letting the piece rest until the RTV silicone rubber
has hardened to its maximum amount—for eight hours at
room temperature.

Step 13—Invert the flask and disassemble it. Remove the clay,
the foil or plastic wrap, and the alignment pegs.

Step 14—Reassemble the flask and attach the pouring sprue
and vents. Use clay to hold the flask together.



L9

AHOMIVIINW

‘pjow ay} Buunod
810J8q pajjow sey |elaLu 9y} JOYR SAINUIW USDYY) I1SED) IR JIBAN -

‘'sBunses poob saonpo.id jeyl ued
NoA ainjeladwal 1samo] a8y} asn alnjesadwia) 1081109 a8y} UIRIqO 0)
Jalawowliay) e asn 'seaibap g9 pue 0GG usamlaq O} |e}aW dYl JeaH .

‘10d Bunjpw ay)
woJj Aeme peay JnoA daay pue ‘uoijejiiuaa jo Ajuaid sey jeyl aoeid
e ul Buunod pue Buijaw JNCA Op 0} 8INs 3q OS ‘OIX0) I SBWNJ Ul|

8}INsal 159q ay} pIalA [|1m sdil 8say)

Buimojjo4 "Bunrjealq Jnoyum puaq Ajises ued u) aind wody apew sainby
pue ‘saunByy Buunod 1oy |ellew 1saq ayl SI ull dind ‘sainbly pajielap
AYBIY ynum ||om 310M pue sd1ISLI9IIBIBYD MO} JUB||9IXS dABY JUBIUOD
un yBiy yum sieiaiy 'yinwsiq pue ‘Auownue ‘jaddoo jo dn apew si abe
-Ju9osad Buluewals ay] "uiy 1uaaiad |6 Jo pasodwod st usmad 89ly-pea

I9IMI{ 391,1-ped] sumnse) 10J sdi,

“INO 3upjeal UIoI} [P1RW udljow Ay} 1uaaaid
diay [ sy -anuds ay) ansoddo Jayiadoi sjaued om) ssaid pue
sdwe(d Suuds om1 as(] 19qqnl 3yl IJI0JUISI 0] PlOW 3y} JO 3IB(q

pue juolj ay) uo pued preoqpiey paradwa) e 1o poomAld uny
J0 32a1d e doe(q 'sajoy a1 ojur doap surd JuawuBife auodIIs At
1yl aIns Jupjew ‘pjoul Y] Jo saAjey oml a1 aunay—e1 darg

‘SIU3A JY)
y8nounyl odeosss [[1m die aij] pue ‘anuds ay3 ysnoiyl Aj1apd plowr
21 oul painod aq [[1m [pl1oW UINOUI a1 ], I3(qnt dUOdYIS A LY
AL IND 01 a1y AQQOY B 98N ‘ale A3Y] J] "PaIdLIISu0d 10U are
A3U1 21N$ P 0] SIU3A o} pue anuds ayl ¥o3yH—,e1 daig

“w1aled 2yl sAoway [PUIdLIO 311 WON pjow

ayy) jo sured joq oreredas pue xoq ayl a[quiassesiq—1 daig
‘plow ay)

10 By pu029s 941 91pal1d 03 71 ysnoay g sdois 1paday—or daig

“JI3S1L 0] $321$ AJUO 13gqNI 3UODIS 31 ], 19gqnd SUodI[ls Paind 3yl
JO sealte pasodxa 3yl Jo |[e 0] Weald seajal pjow A|ddy—sg1 daig



62

METALWORK

Using a Silicone Rubber Mold

Step 1—Use graphite powder to lubricate the rubber mold. This
will help prevent the cast metal from sticking to the rubber and
will help the molten metal to flow freely through the smaller
parts of the mold. With an applicator brush, dust a small
amount of finely powdered graphite over the mold and then
smear the graphite into a greasy coating with your fingertips.
Clap the molds together to remove any excess powder.

Step 2—Position the tempered hardboard mold supports on the
outside of each mold half. The mold should be clamped in at
least two positions with spring clamps for best results.

Step 3—Heat the lead-free pewter to between 550 and 650
degrees. Use the coolest temperature that you can to obtain
good quality castings. Experiment with the melting pot’s heat
settings to discover where the coolest temperature is. Use a
thermometer to discover the best temperature for use with your
particular molds, and write that temperature on the mold with
a permanent marker for future reference.

Step 4—Pour the metal quickly into the mold, filling it to the
top. If the mold fills too slowly, widen the throat of the sprue a
little bit. A slow-filling mold will let the metal solidify prema-
turely, preventing the figure’s extremities such as hands and
hand-held objects from filling with metal. Use a sharp hobby
knife, a small file, or a rotary burr to remove a small amount of
the rubber from both halves of the mold.

Step 5—Using gloved hands, squeeze the sides of the mold
together after pouring. Tap the mold gently on the work surface
at the same time to help improve the detail and reduce the
flashing (the small amount of metal that leaks around the part-
ing line) around the figure. Always wear insulated leather
gloves when pouring and holding the mold. Allow the mold to
set for at least one minute before opening it. When the figure is
being released from the mold, the mold can be bent slightly,

if necessary.

Properly handled, the rubber molds will give vou long and
continuous use. Allow rubber molds to cool after each use.
Because rubber is not as good a conductor of heat as is metal,
the rubber molds retain the heat of the hot metal longer than a
metal mold. Continuous rapid pouring can overheat and burn a
rubber mold.
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METALWORK

The Blacksmith
Option 4

When the Worshipful Company of Blacksmiths, a craft guild,
was formed in London during the twelfth century, its motto
was "By hammer and hand, all arts do stand.” This was not an
idle boast. Before the availability of less-expensive machine-
made products drove them out of business during the industrial
revolution, blacksmiths were truly important craftsmen because
they made the iron and steel tools that were used by other
craftsmen. They also made all the iron hardware and kitchen
equipment that was used by people from all walks of life. Some
blacksmiths in large cities concentrated upon making artistic
items for use by architects and builders, specializing in making
ornamental ironwork such as fences, gates, railings, balconies,
and elegant sign frames.

Today there is a tremendous interest in preserving this
craft. In addition to the smiths who are working to rediscover
the techniques of the old masters, today’s blacksmiths are also
artists, making all sorts of imaginative things from hot steel.

Because of the high temperatures generated by the
forge, Scouts who select this option must work under direct
adult supervision.

Basic Blacksmithing Tools

The blacksmith’s tools have remained unchanged for thousands
of years, and the blacksmith still uses the most basic elements—
fire, water, and iron—to fashion both practical objects and
objects of art.

Although an anvil is a sturdy chunk of metal, it is not a tool
that can be abused with arbitrary or purposeless hammer blows.
Doing so will leave pits and marks on the working surfaces that
will show up on worked objects. Never strike the anvil directly
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Forging a Taper

To forge a taper, hammer the end of
a hot bar into a tapered point like
that of a center punch. To avoid hav-
ing to use tongs, cut a length of bar
long enough to permit holding the
cool end in your gloved hand when
forging. To make the taper, tilt the
hammerhead and hit the hot bar
with angled blows.

Hit the hot end
once and then rotate
the bar 90 degrees and
hit it again. Repeat this
process of hitting and
rotating the bar back
and forth, forcing the
hot steel into a taper.
This action is called
tumbling. Think, “hit,
rotate 90 degrees, hit,
rotate 90 degrees,” and
so on until the taper
is completed.

Using the Horn of the Anvil

Position the hot steel on the horn so that the hot
portion juts outward past the horn. Strike the hot
section a soft blow, forcing it to bend over the
curve of the horn. To keep from flattening the
metal, avoid hitting it straight down on the horn.
Always hit the metal beyond where it touches
the horn.

Hot steel can be bent over
the horn of an anvil.

66 METALWORK
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Blacksmithing Projects

The following projects are practical objects that a Scout can use
while camping. Because the creation of art is personal to each
artist, no art objects are illustrated. If you prefer to be artistic
rather than practical, use your imagination and remember to
apply the basic metalworking techniques.

Basic Tools Needed

24-ounce cross
peen hammer

[ 125-pound anvil (minimum) O

1 Stumps (one for the anvil;

one much taller one for [J 12-ounce ball
the vise) peen hammer
[ Two turnbuckles for secur- 71 Hot hardie

ing anvil to stump 1 Cold hardie

("1 Two 12-inch lengths of
welded-link chain to pass
over the anvil’s feet and i
connect to the turnbuckles

[l Flat-jawed tongs
'4-inch and %-inch
bolt tongs

[ Two eye screws to !
secure the turnbuckles

Pea-sized soft coal, approx-
imately 50 pounds per

M1

68

to the stump

Leg vise or large
machinist’s vise

Firepot

Metal forge top with legs
Mechanical bellows
Bellows pipe

Measuring tape or
folding rule

Soapstone pencils
(for marking steel)

METALWORK

eight-hour day

C-clamp or locking-
grip pliers

Center punch
Drill press

Drill, sized to match the
diameter of the nails
used as rivets

Shop apron
Leather gloves

Safety glasses
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Step 3—Grasp the piece with tongs and reheat it. Without
touching the hot metal, forge a T-handle in one end. Make sure
the handle is big enough for all of your fingers to fit inside
without touching or grazing the hot Dutch oven. Use tongs or
the horn of the anvil when making these bends.

Step 4—Return the piece to the fire and bring the end of the
shaft to an orange heat.

Step 5—Remove the piece {rom the fire and forge a taper in the
end of the shaft. Flatten the taper.

Step 6—Carefully reheat the flared taper and bend it 30 degrees
by tapping it over the edge of the anvil. Bend the tip back.

/

4 \ = /g
%
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Step 8—Take the pieces to the anvil and slide the nail into place.

Step 9—Using the peen end of a ball peen hammer, strike in

a circle around the protruding shaft of the nail, creating a
mushroom shape. This is called “upsetting” the metal because
the metal is thickened and shortened on the end. Gradually
increase the size of the mushroom until the rivet has thickened
enough to keep the legs firmly attached without any wobbling.
Don’t overdo it here—you don’t want to thicken the rivet’s
shank so much that the legs are locked in place, making it
impossible to pivot the legs around the rivet. You want the legs
free to rotate so that the three legs of the trivet can be nested
together and stored inside a Dutch oven.

Step 10—Lubricate the trivet with cooking oil to prevent it
from rusting.

Spread the trivet’s legs to use the lid of the Dutch oven as
a frying pan. Fold the legs and place the trivet in the Dutch
oven for storage.
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casting. (1) An object at or near finished shape obtained by
solidification of a substance in a mold. (2) Pouring molten
metal into a mold to produce an object of a desired shape.

corrosion. The deterioration of a metal by a chemical or an
electrochemical reaction to oxygen present in its environment.

cross peen hammer. A hammer where the peen (the end
that comes to a blunt taper) runs {rom left to right with refer-
ence to the face. Also called a blacksmith’s hammer or an
engineer’s hammer.

crucible. A vessel made of a material such as
porcelain that can withstand high tempera-
tures without cracking, used for melting a
substance that requires a high degree of heat.

crystal. A solid composed of atoms, ions,
or molecules arranged in a pattern that is
repetitive and three-dimensional.

crucible

cure. To allow the hardening process to run its course by letting
the piece rest for a period of time.

dross. The impurities that form on the surface of molten metal.

ductility. The ability of a metal to deform plastically without
fracturing, being measured by elongation or reduction of area
In a tensile test or by other means.

elasticity. That property of a material by virtue of which it
tends to recover its original size and shape after deformation.

ferrous. Of, relating to, or containing iron.

flux. A substance used to clean away impurities caused by oxi-
dation during soldering or brazing. Solder will only adhere to
the metal where flux has been applied.

forced-draft fire. A fire where air is deliberately introduced
through some mechanical means (such as a bellows) to signifi-
cantly increase the rate of combustion.

forge. A furnace where bars
of metal are heated prior to
being hammered on an anvil.
The shop that houses this
furnace is also called a forge.

forge
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nonferrous. Of, or relating to, metals other than iron.

ore. A natural mineral that may be mined and treated for the
extraction of any of its components, metallic or otherwise.

oxidation. A thin layer of rust or corrosion that forms on the
surface of unprotected metal because of the metal’s interaction
with oxvgen in the atmosphere.

parting line. The horizontal line formed where the two halves
of a two-piece mold meet. A parting line is often placed at an
object’s halfway point when viewing the object from the side.

pattern. (1) A three-dimensional model used for making the
cavity in a mold into which molten metal is to be poured to
form a casting. (2) A piece of stiff paper or light-gauge sheet
metal that has been cut to conform to the outlines of a compo-
nent part of a sheet metal project. The craftsperson then traces
the paper or metal pattern’s outline onto the
sheet metal from which the component part is
to be constructed.

pickling solution. Any of various baths used to clean
metal. One of the pickles used by silversmiths is a 10 ;
percent sulfuric acid, 90 percent water solution. A pick-
ling solution is most often used to remove the metal
oxide that has formed on the surface of silver. Pickling
solutions also will remove the flux used to solder seams.

planishing. The process of hammering or refining
a metal surface.

platewell. The flat bottom of a tray or plate

. . lanishin
into which the bouge runs. planisning

hammer
quench. To cool (as in heated metal) by immersion
(as in oil or water).

raising. The process of creating a hollow form from a flat sheet
of metal by forming it over a cast-iron stake.

rivet. A mechanical fastener that is hammered in place.

rolling. The process of transforming a
lump of metal into a bar or a sheet.

i
%Z%z

T

rolling
7
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Metalwork Resources

The resources listed below represent
only a fraction of those available to the
hobby metalworker. Check the local
library and bookstores for additional
titles, and don’t be afraid to purchase
out-of-print titles or titles with older
copyright dates—the majority of metal-
working techniques are timeless.

Books

Metalworking

Almeida, Oscar. Metalworking. New
York: Drake Publishers, Inc., 1971.
(ISBN 0-87749-077-5)

McCreight, Tim. The Complete
Metalsmith: An Hlustrated

Handbook. Davis Publications: 1991.

{ISBN 0-871922-40-1)

Walker, John R. Modern Metalworking.
South Holland, [llinois: Goodheart-
Wilcox Company, Inc., 1993.

(ISBN 0-87006-040-6)

Metal Can Craft

Elliot, Marion, and Peter Williams.
Tinwork. London: Laurent Books,
1996. {ISBN 1-83967-143-8)

78 METALWORK

Hansson, Bobby. The Fine Art of the Tin
Can. Asheville, North Carolina: Lark
Books, 1996. (ISBN 1-887374-02-7)

Maguire, Mary. Tin Crafts—QOver 20
Projects for the Horne. London/New
York: Lorenz Books, 1999.

(ISBN 1-85967-886-0)

Tinsmithing/Tinware

DeVoe, Shirley Spaulding. The Art of the
Tinsmith—English and American.
Exton, Pennsylvania: Schiffer
Publishing, Ltd., 1981.

(ISBN 0-196838-59-5)

Handsberg, Ejner. Shop Drawings of
Shaker Iron and Tinware. Berkshire
House Publishing, 1993.

(ISBN 0-936399-45-7)

Silversmithing

McCreight, Tim. Jewelry—The
Fundamentals of Metalsmithing.
Madison, Wisconsin: Hand Books
Press, 1997. (ISBN 1-880140-29-2)

McCreight, Tim. The Metalsmith’s Book
of Boxes and Lockets. Madison,
Wisconsin: Hand Books Press, 1999.
(ISBN 0-9658248-9-6)
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Stebgo Metals
P.O. Box 65368
St. Paul, MN 55165
Telephone: 800-289-0138
Fax: 612-451-1397
This company’s catalog offers
wholesale tools and metals.

Widget Supply

P.O. Box 3282

Albany, OR 97321

Telephone: 541-924-8882

Web site: http://www.widgetsupply.com/
This company carries hobby tools,

Dremel® tools, and inexpensive metal-

working hammers.

Casting Metal, RTV Silicone,
Premade Molds

Castings
P.O. Box 298
Eastsound, WA 98245-0298
Telephone: 800-346-0567 or
360-376-32606
Web site:

http://www. miniaturemnolds.com

This company carries starter sup-

plies, molds of historic figures, metal
ingots, liquid RTV silicone, tools, and
instructions. A catalog is available.

The Dunken Company, Inc.

P.O. Box 520

Willis, TX 77378

Telephone: 800-544-6653

Fax: 979-364-2218

Web site: http:/ www.dunkern.com
This company carries starter sup-

plies, metal ingots, and molds of his-

toric figures. A catalog is available.
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Blacksmith Supplies

Centaur Forge

117 North Spring St.

P.O. Box 340

Burlington, W1 53105-0340

Telephone: 800-666-9175 or
414-763-9175

Web site: http.//www.centaurforge.com/

Acknowledgments

This edition of the Metalwork merit
badge pamphlet was written by Andrew
G. Hagemann, Eagle Scout 1969. The
author is grateful to many contributors
for sharing their resources and expertise:

* Jack Andrews
* The Castings Company
* Doug Learn and the Artist-

Blacksmith’s Association of
North America (ABANA)

* Stewart Marshall, Queen’s Scout
¢ Timothy McCreight
e Dezso and Desmond Rubesch

A special thanks to Kenneth
Hampton, Eagle Scout 1952, for his
invaluable assistance with the how-to
drawings used in the pamphlet.

The Boy Scouts of America also
gratefully acknowledges the assistance
of the Colonial Virginia Council,
Newport News, Virginia.

Photo Credit

Courtesy of Bethlehem Steel
Corporation—page 13



