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PREFALE

lhink of this baook as a tool for dreamers as well as doers. Its

intent is not o instruct welding or fabrication but rather to put a
spark in your vision, inspiration, and creative fantasies. It's a place
Lo get Iresh ideas and new designs. It's all about doing new, unex-

peoted, and stylish things with welding

Hopelully, you will find that the welded art projects that vou
muke will create a specific mood or style that is functional and aes
thetically pleasing. Let the projects be a guideline for your own
creativity, The materials they are made from can easily be changed
[0 suil your own taste. As in every project in the book, be creative

and have fun

TRANSFERRING PATTERNS

I'he author has furnished you with specific patterns for cach

project. To en

arge or reduce a pattern, simply use an office qual
ity copy machine, cut out the pattern with scissors, and trace the
pattern with soapstone by placing it on a sheet of metal and

marking completely around it, If your copy machine does not en

large, contact a copy shop, Having a copy made is usually inex-
pensive and can be made quickly. Check the vellow pages of your
local phone directory under “copying” or “photocopying” for the

\ll"']"l nearest youl

YVele: Patterns are not to scale.




LCHAPTER

Welding is the fusing of two or more picces of metal to form

one, It is a precise, reliable, costeffective method for joining met

als, Today, designs and creations in metal are often combined with
different welding processes to create a produoct, No one specific
rule controls the selection of a welding process for any given job
There are more than 80 different welding processes used in indus-

try today

I'he primary goal of this chapter is to give vou the basic infor-
mation on the advantages and disadvantages of the welding

processes used to build the projects in this book

SHIELDED METAL ARC WELDING

Shiclded Metal Are Welding (SMAW), a

and clectric welding, is the most commaon form of are welding. Sce

s known as stick, arc

Figure 1-1. It 1s one of the most versatile wavs to weld since the
filler maternal or welding clectrode can easily be changed to maich
different metals just by switching the electrodes. This process can
he used to weld aluminum, carbon steel, cast iron, nickel. and stain

less steel

Advantages

SMAW is often used because of its versatility, When compared
to the other tvpes of power sources, the SMA welding machines
are less expensive and more portable. This process is very flexible
in terms of the metal thickness that can be welded, Metal as thin
as 1/16 inch (2 mm) thick or several feet thick can be welded
using the same machine, but with different setrings, As a result, the

SMAW process is often utilized by novice welders, farmers, and

Gbrication and maintenance HI]ch_‘-\. to weld on a variety of jobs

WELDING 3
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FIGURE 1-1 SMAW machines are relatively inexpensive dand
very popudar for bome worksbops.

Disadvantages

The amount of skill required by the operator is greater than
that needed by the other processes, The amount of downtime that
is associated with this process can be a deterrent if it is used for
production. The electrode is only so many inches in length and
must be changed as it is consumed. This requires the user to stop
welding and change the clectrode. Another disadvantage 1s that all
welds must be cither chipped or ground to remove the slag from
the weld

GAS TUNGSTEN ARC WELDING

GTAW also known as Tungsten Inert Gas (T1G) or Heliare weld-
ing, is the most common process for welding aluminum. See Fig
ure 1-2, The GTAW process produces high quality welds on almost
all metals and alloys. Because it can be easily controlled at very Lo,
amperages, the GTAW process is ideally suited for welding on

| sheet metals: however, it tends to be an expensive process 1o use
for welding metals thicker than 1/4 inch (6 mm) because of the
speed of welding,
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FIGURE 1-2 The GTAW machines date back to the [930s.
fhey are ddeal for welding alvmiinegm, magnesiton, stainless
steel, and carbon steel.

Advantages

e GTAW process produces high quality welds on almost any
weldable metal or alloy, Because fluxes are not used, the welds
produced are sound, free of contaminants and slags, and are as
corrosion-resistant as the parent metal. The GTAW process is used
hecause of the high-quality welds that it makes and for the good

appearance of the welds

Disadvantages

The welder must coordinate precise movement of the torch
with one hand, while adding filler rod with the other hand, and
then controlling the current with a foot pedal.

Ihe setup of the egquipment is more complicated than the
other processes. The welding operator must have an understand
ing of tungsten preparation and current selection, choosing
whether to weld AC or DC, and if welding DC, whether to weld
using DC+ or DC-_ It is also helpful to understand spark intensity,
high frequency, upslope, downslope, background current, pulse
rate, peak intensity, and proper grounding
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GAS METAL ARC WELDING

Gas Metal Arc Welding (GMAW), also known as Metal Inert
Gas (MIG), wire, or semiautomatic, is a process that uses a spool
of wire. The spool or wire is cither housed inside a power source
or fed through an external wire feeder into a welding gun. bee
Figure 1-3

Advantages

The GMAW process does not require the degree of welding op
erator skill that the GTAW or SMAW processes do. The welding op
crator sets the current on the welding machine, holds the gun in
one hand, squeezes the trigger, and welds. It's that casy. GMAW is a
fast-growing process, in part, because compact welding units now
retail for less than $550 and the process provides the ability 1o cas
ily weld on thinner metals compared to the SMAW process. GMA
welding can be used on both thick and thin sections of metal. It
can be used to weld steel, aluminum, stainless steel, and many
other metals, For these reasons, this process is the choice of many
fabrication and production shops

FIGURE 1-3 The GMA welding process ntilizes a solid metal
wire and reguires the use of a shielding gas to protect the weld
ool from the almosphere.
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Disadvantages

I'he GMA process is less portable than the SMAW equipment,
which means that the work must be brought to a welding station;
portable models do exist. Welding outside with this process is
somewhat troublesome; it the wind blows the shiclding gas away,
it produces inferior welds. More maintenance is required of this

process because of the associated moving parts

PLASMA ARC CUTTING

Plasma is the state of matter that is found in the region of an
clectrical arc. The plasma created by an arc is an ionized gas that
has both clectrons and positive 1ions whose charges are nearly
equal to each other. Sec Figure 1-4

Advantages

High travel speeds can be used with plasma cutting, which
climinates most distortion particularly on the sections of metal. All
metals can be plasma cut. Most plasma cutting machines built

today are easy to I.]]'H.'l'iHl'.

FIGURE 14 Any material that is electrically conductive can
be cut using the plasmea are cutting process,
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Disadvantages

I'he open circuit voltage is higher for Plasma Arc Cutting than
for the other processes; extra caution must be taken, Water is
sometimes used o cool the plasma torches, which improves the
cutting characteristics. Any time water 1s used, it 1s very important
that there be no leaks or splashes, The chance of electrical shock is

greatly increased if moisture is on the cables, floor, or equipment

Plasma cutting is noisy. Ear protection is required to prevent

auditory damage to the operator or others working in the arca

The plasma cutting process produces light radiation in all threc
spectrums. Proper eye protection is a must when using this
Process,

This process produces a large quantity of fumes that are poten
tially hazardous; a means for removing them from the work space
is needed,

Consumable parts of the torch must be replaced as they wear

out or become damaged. This can become very expensive il the
cquipment is not operating correctly

OXYFUEL CUTTING

Oxyiuel Gas Cutting (OFC) is a process 1

12t uses a high
temperature oxyfuel gas flame to preheat the metal to a kindling
temperature, at which time it will react rapidly with a stream ol
pure oxygen, See Figure 1-5. The most common gases used with
this process are acetylene, hydrogen, methylacetylene propadiene
{MAPP), natural gas, propane, and propylene

Advantages

Attachments can be added to the torch for heating, cutting
\\L-Itlin;_'”uul l11':u1'|1_'_'_.

The overall cost of the equipment is low, in comparison Lo
other welding or cutting equipment. The portability of the cquip
ment is superb since you do not need a power source Lo operate il
'he skill level is quick to achieve; however, OFC is unfortunately
one of the most commonly misused processes. Most workers know
how to light the torch and make a cut, but their cuts are very poor

quality and often unsafe, A good oxyviuel cut should not only I

straight and square, but it should require little or no cleanup
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Cylinder

COxygen

/_ Cylinder

Acetylene
Cylinder

/—Cull

W rench

Safety

Chain

Torch
with Tip

_ Cylinder

FIGURE 1-5 The oxyacetylene gas cutting torch is the most
commonldy used oxyfuel gas cutting torch in the indusiry

Disadvantages

I'he OFC process is primarily used for cutting steel, It will not
cut stainless, aluminum, copper, or brass. If a metal will not rust, it

will not cut properly with this process

-
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SMAW TROUBLESHOOTING GUIDE

Welding Problem

Are Blow

Cracks in Weld

Ihstortion

Porosiy

Shae Inclusions

‘\|:-_||':£'|

Undercutting

Remedy

1. Adjust the electrode angle

2. Move the ground clamp

j, Use AC current instead of 1DC.

. Inspect the part to see if it has become magnetized and il so
demagnetize

. Reduce the welding speed, use an electrode that has a more convex bead

2. Use low-hydrogen elecirodes

v, Use pre- and post- heat procedures on the weld

. Reduce the amount of current

2. Use chill plates

4. Increase your welding speed

o Clamp or fix the parts being welded

3. Weld thick sections first,

. Use dry clectrodes.

2. Do not weld on wet metal.

5. Clean paint, grease, oil, and dirt from the metal being welded

t. Shorten the arc length.

5. Use low-hydrogen electrodes

. Increase the amount of current,

2. Decrease vour welding speed

3. Do not allow the welding pool to get ahead of the arc

i. Change the polarities.

5. If welding multi-pass welds, alwavs chip and wire brush between
‘]T\|‘\\|L"-\.

. Decrease the amount of current

2. shorten the arc length

5. Weld on dry metal with dry electrodes

. Decrease the amount of current

2. Reduce the welding speed.

3. Shorten the arc length

t. Change the electrode angle

GTAW TROUBLESHOOTING GUIDE

Welding Problem

Are Blow

Remedy

Make sure the ground is properly connected

Change the angle of the ¢
Make sure the base metal is clean.

Make sure the tungsten electrode is clean
Use a smaller tungsten electrode

Bring the nozzle closer to the work.

cctrode relative to the work to stabilize the arc



Welding Problem

Brittle Welds 1

[| "_I.'L:'-:|"L"nc'|l|*-\ |

Inferior Weld |

Appearince .

[Mistortion l.

Porosity 1.

Rapid Tungsten 1

Electrode £

C.onsumpion 3

"

lungsten Inclusions 1

WELDING
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Remedy

Check the type ol [iller metal being used
Lise pre- and post- heat procedures while welding
Check the welding procedure

A, Muliilaver welds will tend Lo anneal. hard heat affected zone

Check for inferior welds, Make sure all welds are sound and the fusion
is good.

Check the tvpe of filler metal being used

Check the welding procedure,

A, Fill all craters at the end of the weld passes

B. Use pre- and post- heat procedures.

Do not use oo small a weld between heavy plates

Check for proper preparition of the joints

Check for excessive rigidity of the joints.

Change the welding technigue

Use the proper amount of current

Check for proper shielding gas

Check for drafts blowing the shielding gas away
Check for proper filler metal

Make sure the base metal is clean

Make sure the parts are properly tack welded together

Clamp the parts to resist shrinkage.

Remove the rolling or forming strains by stress relieving technigues
betore welding,

Distribute the welding to prevent excessive local heating

Check the shielding gas

Check for drafts blowing the shielding gas away

Do not weld on wet metal.

Make sure the base metal is clean.

Check the shiclding gas hoses; plastic hoses are best

Check the welding procedure and current settings

Check the polarity,
Decrease the amount of current.

Use a larger tungsten electrode
Check the shielding gas.

A. Increase the gas flow
Check for good collet contact
A. Change the collet.

B, Use ground-finishe

fungsien

Lise a larger tungsten clectrode or reduce the amount of current

Do not allow the ungsten to come into contact with the molien weld
pool while welding,

Use a high-frequency starting device

120 not weld with tungsten electrodes that have become cracked or

split on the ends.




Chapter : |

WELDING

GTAW TROUBLESHOOTING GUIDE (continued)

Welding Problem

Lack of Penetration

I ndercuttung

Remedy

Increase the amount of current
Decrease vour welding speed
Decrease the size of the liller metal,

Decrease the amount of current.
Make smiller weld beads.
Lse a closer tungsten-to-work distance

Change vour welding technique

GMAW TROUBLESHOOTING GUIDE

Welding Problem

e Blow

Cracked Welds

Dirty Welds

Wide Weld Bead

[ncomplete

Penetration

Remedy

¥
]

I

¥l

Change the gun angle.
Move the ground clamp.
Use backup bars made ol brass or copper

Demagnetize the [rart.

Check the fil
Use pre- and post-heat proced

er wire compatibility with the base metal

ures on the weldment

Use a convex weld bead

heck the design of the root opening,

hange the welding speed

Change the shielding gas

Decrease the gun angle.

Hold the gun nozzle closer to work

Increase the gas flow

Clean the weld joint area and gas flow

Check for drafts that may be blowing shiclding gas away
Check the sun nozzle for damaged or worn parts,
Center the contact tip in the gun nozzle

Clean the filler wire before it enters the wire drive
Check the cables and gun for air or water lcaks

Keep unused filler wire in shipping containers

Increase vour welding speed
Reduce the amount ol current
Lise a different welding technigue
Shorten the arc length,

Increase the amount of current.
Reduce your welding speed

Shorten the arce length

[ncreasce the rool opening
Change the gun angle
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Welding Problem Remedy

Irregular Are Start 1. Use wire cutters to cut off the end of the filler wire before starting a
new weld,

Check the ground

Check the contact tip

t. Check the polarity

Check for drafts.

0. Increase the gas flow

I

-

Irregular Wirefeed |. Check the contact Lipr.
Burn-back 2. Check the wire feed speed,
5. Increase the drive roll pressur

t. Check the voltage
5. Check the polarity,
6. Check the wire spool for kinks or bends.
Clean or replace the worn conduit liner,

Welding Cables 1. Check tor loose cable connections.
Overheating 2. Use larger cables.

3. Use shorter cables.

t. Decrease the welding time

Porosity 1. Check for drafts.
2. Check the shielding gas,
3. Increase the gas flow

Decrease the gun angle.
5. Hold the nozzle close to the work,
0. Do not weld if the metal is wet
Clean the weld joint area
8. Center the contact tip with the gun nozzle.
Y. Check the gun nozzle for damage.
10. Check the gun and cables for air or water leaks

Spatter . Change the gun angle.

2. Shorten the arc length.
Decrease the wire speed.
t. Check for drafis

Undercutting 1. Reduce the current.,

2. Change the gun angle

3. Use a different welding technique
b. Reduce the welding speed

5. Shorten the arc length,

Incomplete Fusion 1. Increase the current
2. Change the welding technigue.
shorten the arc length
Check the joint preparation.
5. Clean the weld joint area.

eian the weld area.
2. Check the contact tip,
3. Check for loose cable connections

Linstable Arc [: K
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SAFETY

CHAPTER

Practice safety at all times! Safety is not to be taken lightly
when using welding equipment. Welding is as safe or as hazardous

as vou make it the decision is up to vou and yvou alone

Accident prevention is the primary intent of this chapter. Mamny
1armiful to the health

welding, cutting, and allied processes can be
of any untrained person. The author of this book is a recognized
welding instructor, with many years of expericnce teaching weld
ing technology at the college level, He makes it mandatory for his
students to understand the dangers of welding before they are al
lowed to enter the welding laboratory. The rules that the students

use are as tollows:

ROY’S RULES FOR WELDING
= Never weld without proper eyve protection
Safety glasses are to be worn in the shop at all times

Welding helmets with the correct shade of lens are 1o be uscd

when doing any type ol arc welding

welding goeeles with the correct shade of lens are o be uscd

when using the oxytuel process
* Wear proper clothing,

Long-sleeved shirts are 1o be worn while wi Iding Wool clothing
C LO0% wooly is the best choice, but they are expensive and hard
to find. One hundred percent cotton is a good second choice
Synthetic materials such as polyester, dacron, ravon, and nylon
should be avoided because thev burn casily. The light from the
welding processes can cause burns to any skin that mayv be ex

posed

All-leather boots should be worn while welding
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Pants with legs long enough o cover the wops of the boot are a

must and should be without cuffs, holes. or frayed edges
M-leather gauntlet-tvpe gloves are to be worn while welding
Do not breathe welding fumes

Welding on some materials may produce fumes and gases haz

ardous to vour health
keep vour head out of the fumes.,

Lise ventilation to exhaust fumes and gases from your breathing

zone and general area

Remove all flammable materials such as paper, oil, and cloth

from the welding vicinity

Have a suitable fire extinguisher conveniently located at a

times while welding

o not weld in a building with wooden floors unless the floors

are protected from hot metal

Earplugs or carmuffs should be worn while welding. The weld
ing environment can be noisy. Hot sparks can fly into an unpro

tected ear ¢ dusing severe burns.

Do not weld on gas tanks, oil or gas drums, or any other type of
vessel with a large volume and small opening such as a fifty-five

gallon drum barrel

Belore welding or cutting, warn those in close proximity who
are not protected by proper clothing

Do not weld in the presence of water

I'he workpiece being welded and the frame or chassis of all

clectrically powered machines must be connected to a ool

gronndd

Have all installation, operation, maintenance, and repair work

performed only by qualificd people
Do not wrap cables carrying welding current around vour Brody

Do not grind aluminum, copper. brass, or any other nonferrous
metal on a conventional grinding stone. I a ferrous stone is used
to grind nonferrous metals, the stone will become glazed (metal
clogs the surface) and may explode due to frictional heat

buildup

Oxveen and fuel gas cvlinders must be stored separately, and the

storage arca must be separated by twenty feet,

Cylinders must be secured with a chain or other device so they

cannot be knocked over accidentally

WELDING SAFETY
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Chapter 3 WELDING SAFETY

Cylinders not in use must have a valve protection cap. The pro
tection cap prevents the valve from being broken off if the
cvlinder is knocked over,

+ Accivlene cvlinders must be usced in an upright position, never

in a horizontal position

» (il or grease in the presence of OXYECNn Can Causc xplosions

ju.u-p all oil-based :_'n|l|||‘nm|‘u|¥- AWy from all oxygen cvlinders

regulators, and hoses. P
= Never use acetylene at pressures in excess of 15 psi

« The acervlene valve on the cylinder should never be opened

maore than one and a half turns
« The oxvgen valve on the cvlinder should be opened all the way

« Do not rest for fuel leaks with an open flame; test with a leak

detecting solution only,

« Light torches with spark lighters—never with matches or ciga
retie lighters
* Butane lighters and matches may catch fire or explode it they
I "

are subjected 1o welding heat or sparks. There is no safe place o

carry these items when welding

« Do not weld in places where dust or other combustible parti

cles are suspended i air or w here explosive vapors are present

= Do not permit unauthorized persons to use welding or cutting

cquipment

SAFETY ORGANIZATIONS
AND ASSOCIATIONS

American Conference of Governmental Industrial Hygienists
(ACGIH) publications. Threshold Limit Vallues for Chemical
Substances and Physical Agents in the Workroom Environment,
available from American Conference of Government Industrial
Hvgienists, 1330 Kemper Meadow Drive, Cincinnati, OH 45240

American National Standards Institute (ANSI). Safety in Welding,
Cutting, and Alfied Processes, Z4%9 f, available from American

Welding Society, 550 N.W. Lejeune Road, Miami, FL 331206

American Welding Society (AWS), Study of Fromnes and Geases in
the Welding Environment, and other satety and health

publications available from American Welding Society,
550 N.W Lejeune Road, Miami, FL 331 26.
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“ational Fire Protection Association, Cretting and Welding
Processes, NFPA Standeard 518, available from National Fire
Protection Association, Battervmarch Park, Quincy, MA 02269

Occupational Safety and Health Administration (OSHA). Code of
Federal Regrdations, Title 29, Labaor, Chapiter X VI Parts 199011
tor P F4560, Order No. B69-019-00111-5, available from
superintendent of Documents, U.S. Government Printing Office
Wiashington, DC 20402

For specific information, refer to the Applicable Material Safety

[ata Sheet (MSDS) available from the manufacturer, distributor,

or supplier

2

WELDING SAFETY
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YARD ART

LHAPTER

Ihink of vard art as “Jewelry for the Garden.” Imagine an arm
of metal ants marching through the dwarf maples, a school of fish
swimming through the daisies, a rusty cow standing in a patch ol
bull nettles, an angel hanging on a fence holding a basket of flow
ering devil's head, tarnished |.|'H';-_i“. lazily sitting on stones beside

the lily pond or fairies hovering over the narcissus

! £ 1 i s i L Al L &5 ol Al LTV ILITSLLLL Nyt AN
Finding things to use as yard art i \ I | {
armchair diversion, You cannot create awe-inspiring vard art witl

out getting your hands dirty, and that is part of the fun

FFor the projects in this chapter, forget convention and use flea

market, salvage yard, or garage sale finds. These will range from old
shovels, horseshoes, lightning rods, plow discs, clothes hangers
brass doorknobs, or old water faucets. This chapter will help you
turn these ordinary-looking or out-ol-date objects into interesting

focal points for your vard

Vote! Patterns are not to scale
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PROJECT 1: GARDEN SHOVEL ANGEL

Hang her from a fence, or place a basket of flowers in her hands

and watch her weather beautifully.

Suppliy List Equipment
Needed

I old shovel (round or
square point) a SMA welding

2 clothes hangers machine

1 1/27 diameter flat a welding hood

washer a pair of safery

1 horseshoce :"-l'”'“-"'
i * Tl ] - i . g
1 piece of 1/8" thick d pair of leather
i % s i

steel 47 wide = 12 glove

long an oxviuel torch
1 |'-‘i‘.'l.'[..' ‘ll.i'i ]1'|"-|'_';3..|§1.'kr 1 |1_5||'41= cutting

steel 27 % 27 (this is voveles

the tvpe of sieel

a spark lighter
used for barn rools. ) .

i y iR d sOApstone
1 piece of 1/47 St el |

rid 27 long vise grip pliers

Patterns

Cirele Heertef ﬂ

Foot ¢2)




Chapter 3 VARD ART

STEP 1-1 - Cut the horseshoe
in balf.

STEP 1-2 - Make ¢ 3/ d-inch
long weld on the back side of
the 4-inch civcle, affixing it to

the shovel

STEP 1-3 - Connect the wings
and washer to the back of the
shovel with a series of small
spot weleds.

STEP 1-4 - Weld the arms
(half horseshoes) in place
and affix the band to the

arms, making sure that the

thumb is pointing upwards
toweard the bead




P

¢ hap

ter 3 VARD ART

STEP 1-5 - Pleace the feet af
the Dottom of the shovel on
the front side, but weld from
the beack

STEP 1-6 - Vake the

rnp f{f.f.l'_r.l'(' Deiler ."::p'
fenteding the
13-k rowd

corefiletely aroairid

i-inch bipe,

STEP 1-7 - Weld the 1/49-inch
civcle portion of the belo to

a LA9-tnch % O-tnch roed

ctived affix it to the backe

of the becd

STEP 1-8 - Stvaivhten ol
the clothes vingers and Dend
codls arvound e 1-itnch pipe
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STEP 1-9 - Cut cotls into six
equad pieces and weld to the
baack of the bead.

PROJELT 2: GARDEN FAIRY

I'his is an easy project if you are proficient with an

oxyluel cutting torch. You will probably want to

make several, because they will look great hovering
over the flowers in your garden, You may also want

to paint her if you wish or place her in the garden as

she is

Suppliy List

1 picce of 1/4” thick
steel 6" wide = 127
long

| piece of 16 gauge steel
4" wide x 10" long

I picce of 1/4” steel
rod x 36" long

Equipment
Needed

an oxyluel cut-
tng torch

a pair of cutting

goggles
a spark lighter

d pair of safety

glasses

a4 1/2" angle
grinder

a GMA welding
machine

a welding hood

a pair of leather

gloves
d sodapstone

a plasma arc cut
ting machine
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Patterns

Wing r2)

Fetiry

STEP 2-1 - Clean up all
roneh edoes with the grinder
cridd affi the wings to the
feiry body by welding

Note: The wwines shaogdd be
tilted rrrr.’n'.r'r.f.l'u'::e'e"rf_l frenn the

Doy at a stight anple

STEP 2-2 - Weld the [/49-inch
rod fo the feet
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PROJECT 3: BIRDBATH

When the project is complete, put the birdbath

in vour vard, and yvoull have the cleancest birds

around

Patterns

Larpe leaves (3)

e

T

Small leaives (3)

Supply List

plow disc (roughly 20
in diameter and the

deeper the better). The
plow discs can be pur

chased rom local farm

supply stores

finial (a finial is the deco-
rative piece that is often
used for the top of a
steel picket fence)

30 " long 1/27 twisted
rod (see the sources al
the back H_‘f-HH' book
Jor a fist of companies
thet seil this type of

frroduct).

10" circle (3/8" thick)

stee] balls (17 in
diameter)

7 rings made from

1/2" square tubing (see

the sources at the back
rJ_f-HF[‘ .".iuuj'{_fl-fﬂ' ot List ff
comfrenies that sell this

type of product)

Equipment
Needed

a GMA welding
machine

a welding hood

i | ‘|'r|_1‘~ltl.1 Are cut

ting machine

a pair of safety

glasses

4 pair of cutting

goggles

a pair of leathet

ploves
d SOAPSLoN

d Lorp do level
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STEP 3-1 - When working
with the -inch civcle, think
of it as a clock and weld the
f-frich steel Dalls at 12-3-6-9
o 'clock positions.

STEP 3-2 - Slack and elien
the 3-inch to 7-inch rings aned
shaol weld them topgether an
the inside surfaces. Place four
spol welds 1/2-inch long at

1 2-3-6-9 o'clock positions on
each foint,

STEP 3-3 - lack weld the
three tiisted rods o the
T-fnch rings 120 degrees
apart from each ofber

STEP 3-4 - Since the lwisted
rods cre ondy tack welded,
maove the opposite ends of the
three rods together untif they
towch each other, then tack
weld the points that come into
contact with each other.
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STEP 3-5 - Afjix the three
fristed rods that bare been
tacked together to the center
af the Hkinch circle. Tack
weld them to the plate that
serves as the base.

STEP 3-6 - Place your
torpedo level an tof of the
three rings. Check it for level
Lol north-south and east-
toest, meking stive theat
cverything is level Now weld
the 1/2-inch twisted rod

el the way arovnd i

all the places that you
previously tacked.

STEP 3-7 - Nowe weeld the
finial in the center of the
Ploee disc. Weld fromm the
bottom if possible,
Remenber, the weld
needs o be weatertight.

STEP 3-8 - Place, cenler, and
level the plowe disc on

tafr of the rings and

Place a I-inch weld in
12-3-6-9 o'clock positions.




=
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STEP 3-9 - Piace the feaves on the
Divdbath and sprot weld each to the
fops af the fwisted rods

"
T —

PROJECT 4: WATER HOSE HOLDER

[his next project will work equally well with contemporary or
classic homes, because of its clean lines. The water hose holder

will add character and charm to your garden—plus it's casy 1o do

iy Supply List Equipment
Needed
design approximale size a GMA welding

— {HJ- \I"I.illi- ]‘n I:' |lJ“I1.L:' g :I';||':|;

(If vou are unable to find

e - ] | decorative cast-iron

< i 4 welding hood
one from cither a salvage o

vard or flea market, see a pair of leather
the sources dl the Dack gloves
i the Bk for st r]_||".
codnpanies that sell this
fvpe of frrodiact )

a pair of safety
glasses
20 ; . i apd measure
I 5/8" twisted bar 5" long
s ., 1 HLI.I[I'\IUH:'
I finial for 5/8° bar
I 1/2" square tubing
o
14" long

1 3/47 steel ball

1 1/47 % 17 % 5% flat steel

bar




r’.‘bnprar”!‘ VARD ART

STEP -1 - Weld the
decorative cast ivon design
O fiches frone one end to the
3/4-fnch tieisted Dase.

STEP 4-2 - Weld the 3/8-inch
fintal to the top of the
5/8-inch teisted Dar:

STEP 4-3 - Bend the
[/ 2-inch square tibing
aronnd an S-inch piece
af pifre wntil you bave
o Dikdegree bend.
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STEP 4<% - Weld the 9(depree
Deridd to the 5/58-(nch twisted
Bcecke, Doy nat weld to the
casting bDeceatise the casting is
not struecturally sound. It is
decoralive only

STEP 4—5 - Weld the 3/74-inch steel ball to
the end of the 1/2<nmch tubing

STEP 4-6 - Center and weld
the /a-inch s I-tneh flat Do
Loy the 5/8-fnch twisted Doy
I8 inches from the Bottom.
This flat Bar il enalile youl
fo pleatce your fool on the hose
bolder to push it fnto the
zrownd,
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PROJECT 5: FLOWER CART

Enhance the beauty of those potted plants around
the house with this next project. Put a flower cart
on the patio or at the front door 1o create a
memaorable Airst impression that can turn any

unassuming doorway or patio into an enchanting

entryway to the garden

Suppliy List

12 feetof 1/8" x 17
steel flat bar

10 feet of 17 square
tubing 1/8" wall
thickness sieel

—— o
27 inches of 1/2

scquare tubing steel
I horseshoc
1 3/4" nut

50 inches of 1/4"

f.% R it L ' G S g steel rod

HET s AT % 2 pieces ol 1 /4"
1" = 16" steel

flat bar

2 of the same decora
tive cast iron de-
signs (approximate
size 4”7 wide by 297
long) (See the

sanrces al the back
of the book for a
list of companies
thrcit sell this type
of product.)

Equipment
Needed
a chop saw
a4 specd square
d Lape measure

a GMA welding
machine
a welding hood

a torpedo level

[rait ol leather

gloves
d sOdpsiond

d patir of salety

glasses
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STEP 5-1 - {sing the chop
S, cul tw fieces af the
I-tnch sguere tubing
29-nches long and cut tiwo
Pleces G-inches long. Take the
forr pieces, make a
rectangle, and tack them
together. Use the speed
sefrecire to assure that the
Pieces are sgriare

STEP 5-2 -1 sing the chog
sat, ciel three pieces of the
I78-tnch % I<inch flat bar
7 inches long and cut tiwo
Prieces 28-inches long
Eniformily speace them on
the bottont of the rectangele
aned weld them in place

STEP 5-3 - Using the chop
Saw, cut ane fifece of
L/8-fnch = I-inch steel flat
bar 55 1/72-inches tong and
bend it around a section of
Itkivech pipe to form a circle
You will bave approximeately
tio feet aof waste, but this is
fecessary in order to pet the
feverage yvou need for

Lending

STEP 5-4 - Again using the
chopr saw, cut off any excess
so that yvou have formed a
circle and then weld the
seam together
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STEP 5-5 - Place the circle
o el flal surfcce, centering
the 3/49-inch it

STEP 5-6 - Using a tape
measire, measure from each
frodaet of the net to the inside

edge of the circle and cut a
piece of 1/4-inch rod to
leneth. It is necessary to do
this for each point hecause
the circle (s maost ikely not a
perfect civele, Weld the nut to
the rod and the rod to the
circle. You bave now
cennpleted the steel wheel
Since the desion of the wheel
is strictly decorative, ot
frnctionel, the wheel does
not beve to be perfect.

STEP 5-7 - luck weld each
[G-inch piece of 1/4-tnch x
[-inich steel bar to each side
of the s3/4-inch nt. 1hen
ferck weeld the steel to the
ather end of the steel bar
aned to the center of the
rectangle.
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STEP 5-8 - | /siny the torpedi
{evel, level the rectangular frame
IHHI".:';'{"J" of measuremend frean
the Dottt of the rectanenlar
Sframe to the floor Using thal
measererientt, cril fedes Jreces

of [-inch sguare tubing and tack
weld to the rectangeuder frame to
micike feps.

STEP 5-9 - Place the 27-inch
fricce of 1/72-inch fubing i the
cenfer of the two ufight T-inch
sefpecire g fees and tack weld
into place. Make stive it is sguianr

with the legs before you contintie

STEP 5-10 - Weld the tiwo 20-inch
decorative cast fron desions o
baoth the fraont and back of the
rectangle
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STEP 5-11 - Cut the horsesboe
i half and weld each balf to
either back side corner of the

cerrt s Panedles

-
weld all joints that had previously been tack welded; if the cart is square, then

all legs should touch the floor; if not, make necessary adjustments
PROJECT 6: DECORATIVE PLANT HOLDER
This is a project that any gardener would love, and the size of the plant holder
can easily be altered to your specific need. It can be hung from a tree imb or
from a metal hook in the ceiling. Experiment by placing handmade metal leaves
from vour region in the holder or add scrolls to the plant holder Lo create a
unigue look. Have fun

Supply List Equipment

. S Needed
11 pieces of 1/87 <1
steel flat bar 97 long a GMA welding

4 |'r.it't'l“~111 |Il,.-}" steel machine

rod 147 long a welding hood

picces of 1/4" steel
0.9 long
1 L
picce of 1/47 steel rod
L :
127 long
piece of 16 gauge
steel 167 x 167
P 3 o 1 TR
picce of /27 squart
tube 17 long
finial that fits 1/2"
sqquare tubing

a pair of safety

glasses
vise grip pliers

a pair of leather
gloves

a4 plasma arc cut-
ting machine

a pair of cutting
goggles
a speed square

4 sgapstone




craprer > VARD ART

Patterns

Laree leaves (4) Sl fecives (4)

STEP 6-1 - Using eight of the
| U-innch fong pieces of 1/8-inch >
[ I-inch steel bars, mallee T

spttcires. Be sure to tack weld
the ontside of Hin SefHares

STEP 6-2 - [sing the streaivht
eolee, j"-'.'"rrl e the scftiaires o
thetr sides 12 inches afuirt
Fhis miciles the ouitside edees
4 inches apart. Place one of
the 14d-ftnch steel rods in the
coriter of the twwo sguares and
tack weld. Refrect this

prrocedure to all four cormners
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STEP 6-3 - (n tofs f_F,l"..I'.I“['
F-ineh steel rowds, tack weld the
O-tnch fong, 1A/4-inch steel rods

in the cornters of the Gox

STEP 6 - Woeld the finiel onde

the I-ineh long, 1/2-inch

sgprecire tube and affix it Io

the fowr 1/4-inch rods al

the podnt of conteact
STEP 6-5 - Al the end of the
hax ophasite the location of the
finicd, space three of the
[/8-tnich = I-inch x 9-inch flal
Barrs evenly and weld thent into
Place. At this thne, you can
perform permanent welds on all
the places that bad previously
been only tack welded.
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STEP 6-6 - Weld the larpe
decoralive leaves on each of the forr
tafr corners of the plait bolder,

STEP 6-7 - Weld two of the smcller
feaves an both of the front and back
of the bottant of the plant bolder:

STEP 6-8 - Using the [2-inch long piece of the
LAa-inch steel rod, bend it into a cirele
appraoximately four inches in diameter and weld
it to the 1/2-inch sgquare tube storvounding ihe
Jintal on top of the plant bolder:




Chapter 3 VARD ART

PROJECT 7: RAIN GAUGE

Amidst the hustle and bustle of our daily lives, we all need a
place for serenity. Hopefully, this next project with its clean
distinctive lines and oriental character, will add some of the
serenity to your garden found in the gardens of China and Japan.

Supply List

I picce of 1/47 thick steel
i wide % 12" long

I glass vial and holder from a
rain gauge. (This can be
bought verv inexpensively
from a hardware storc. )

Pattern

Equipment
Needed

a GTA welding machine
a welding hood

a pair of satety glasses

a pair of leather gloves
an oxyfuel cutting torch
a seapstone

a pair of cutting goggles
a sparklighter

a4 1/27 angle grinder

a 1/4" drill motor with
1/47 drill hit
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STEP 7-1 - lsing a
correctly it toveh, cut ot the
freattern. Clean cany rageed
edges with the 4 1/2-inch
arple grinder

STEP 7-2 - Using the drill
wmiotor ane 1/74-tnch drill bit,
drill a hole at both the teifs
el bottom of the I/9-inch
PMate, The placement of the
holes may vary depending

on where the gauge is (o be
I."an'l'(‘rf

STEP 7-3 - Remove the
glass vial fronn its holder
and place the bolder in the
center of the 1/4-inch plate
ane inch fraom the bottom of
the rain gauge. Using the

G A welding machine, flace
a small weld on the left aned
righi sides of the holder

When vour project is complete, place the rain gauge in
vour garden in an upright position and wait for the next rain

shower




FISHY

CHAPTER

Mention fish and most people think of eating or catching once
but how many people have thought of fish as an art form?

someone once said “Give me a fish and I'll eat today, teach me
to fish and ['ll eat for a lifetime” Hopefully, the fish in this chapter
will bring to your mind’s eye enough images to expand on for the
rest of your life,

e designs in this chapter are intended as a guideline for your
own creativity. The materials the designs are made from can casily
be changed to suit your own taste. As in every project in this book,
be creative and have fun

Note: Patterns are not to scale.




PROJECT 1: PICTURE FRAME

Everyone has a friend or someone in the family who loves to fish,
This project makes a great gift for that person, and they will love it
because vou made it.

Supply List

1/4" » 127 x 18" carbon
steel plate

3" % 5" piece of glass
107 of 1/27 angle iron
1/8" thick
a piece of cardboard
1/8” thick % 3" wide
i
< 57 long

‘ Patterns

Chapter & SOMETHING FISHY

Equipment
Needed

an oxyfuel cut
ting torch

a pair of safety

glasses
d pair of cutting
goggles
a spark lighter
il '\(]:!|,"‘IHEIIH'IL'

4 GMA welding
machine

i
a4 1/2" angle

grinder

_
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STEP I-I - Using the
soapstone, draw a 2 1/2-inch
1 1/ 2-inch rectangle onto

flver Fae r:.{j r_rll".f.lr?t’ l.fa".'i.{ﬂ aried ciil
it ont using the cutting torch
If there are any rough edyes,
siooth them with the

i [/2-inch angle grinder.

STEP 1-2 - (ut two [Heces
af 1/2-inch angle fron

4 1/2-inches long and weld
one piece to the top and
battom of the rectangle

3 174 inches afrart and
facing each other to mealke
brackets to bodd the

elass and picture.

STEP 1-3 - When working
on the second pettern,
smoath off any rough edpes
conel weld it to the main
struicture fo make o Dase

STEP 1-# - Make sure that
the 3-inch = 5-inch piece of
elass and matching piece of
ceardbocrd slide easily fnto
the 1/2-inch angle iron. If
they do ned, make ainy
needed adjustiments.




PROJELT 2:

Pattern

WHALE OF A TAIL

Suppliy List

X

1/27 % 8" % 12" carbon
steel plate

a picce of 1/47 steel rod

1" long

a base for a tail 47 = 4"

(it can be made from
stone, metal, or wood)

the choice is vours

Chapter & SOMETHING FISHY

Equipment
Needed

an oxviuel cul

ting torch
a spark lighter

a4 pair of cutting

gogples
a4 1/27 grinder

a GMA welding

maching
a shop vis

a 127 adjustable

wrench
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STEP 2-1 - After cutting ouf
the patfern, use the

i 1/2-inch angle grinder to
rovned all the edpes on the
feril and taper the end of the
trail o both sides, The teafer
length is approxinately

I 1/2-inches fong

| STEP 2-2 - Place the tail
| frter the feres of the shop
vice with the wide portion of
the el facing wpneard, Using
a forch, becat the portion
theit is tapered wntil ved hot,
Do this afl the ttety aoross
the width of the tafl While
the taril 15 red Do, ||".-'.If|‘|"i ¢ the
cicdfustable wrench on the
feadl caned Dend it stighify,
wiedng it a sltipght racius.

STEP 2-3 - Weld a L7 -inch
rodl in the center of the
sritatdl eveel of il if youd are
manding the tafl to stone,
wwood, or glass. Do not use
the 1/a-tnck vod £s using

a metal base. nstead, weld
the tail divectly to the

mefal base

STEP 2- - Using the

i 1/2-inch angle grinder,
remove the discolovation
from the beating and
bending frrocess.
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PROJELCT 3: FISH LAMP

Accessorize vour home, cabin, or office with a
fishy tlair! This next project is simple and
plain, yet unigue, and it is rapidly becoming

popular with interior designers

When vou have completed the assembly
ol your project, take it to an clectrician or

lamp shop to be wired tor electrical service

Supply List

Eguipment
Tt

- NSO AR T ah Pl
) 2 PIeCes O 172 Twiste
bar 2" long a plasma arc cut
| piece of 1/2” square ting machine
tubing 2° long a speed square
e s
A I 9% circle 1/87 thick a soapstone
'I‘ .‘-“F“\‘I "lt'l'l h".|||" I” 11 i |'.Il|' Ol cutiimme
diameter gogeles

picoe of 16 gauge
carbon steel sheet
14" % 18"

piece of 16 gauge

copper sheet 67 < 67

/8" nipple and nut
3/4" long tor light
socket

J

picce of 1/8
on steel flat bar
bon steel flat b
77 long

picce of brass sheel

r?

8" x 12"

3 pieces of 1/ i copper
tubing 1 1/27 long
3 pieces of « arbon steel

rod 1/87 diameter
< 127 long

17 car-

a GMA welding

machine

oxviuel welding

torch
vise grip pliers
4 pair of cutting
goggles
a spark lighter

ad l/2" angh

grinder
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Patterns

4-21 Attaches 4-18 Afttaches

here here

i
|
|
4-19 Attaches 4-20 Attaches 4-17 Attaches

here heara here
| i-18
I

@ F _J l‘l
-4
1-21)

STEP 3-1 - On both fish, laf
the cofifier fins aver the fish
bady by 1/8 inch, then clamp
them securely using the vice-
erip pliers, Braze the cafiprer o
the steel by using the oxyfuel
cefriiprment.
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STEP 3-2 - After breazing the
Sins to the body of the fish,
remove any flux residie cnd
etlione the pieces to cool Using
vorrer bBands, bend the Dodies of
the fish to give them o stivht
curve

STEP 3-3 - Weld the -inch
dicimeter balls to the oulside
edpe af the 9-inch circle

{20 degrees in relation to
cach other

STEP 3= - Weld the [/5-inch -
I-intch = 7 -inch carbon steel flat
har to the twao pieces af 1/2-inch
fweisted bar Use the speed sgudare
to assure that the three flieces
cire placed N} degrees in
refetion to each other
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STEP 3-5 - (On the %inch
circle, center and weld the
treisted bars to the sides

opposite the 1-in b steel balls,

STEP 3-6 - Using the plasmia
arc cutting machine, cut a bole
laree enough for the 3/8-inch
nipppde to Jit fnto the center of
the 1/8-inch x T-tnch flat bar
and braze it into place. The
nipple should be at a 90 degree
anele to the 1/8-inch fletl bar
This {s twhet the Hght bulb
socket will later screw into,

STEP 3-7 - Align the
2-footdong, 1/2-inch diameter
square tubing with the
1/8-inch nipple, and tack teeld
it to the 9-inch circle and
1/8inch flat bar Make sure the
tubing is square with both

the Y-inch civcle and the

1/ 2-inch twisted bar.

=51
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STEP 3-8 - Centering the fish o the feisted
ber, weld them from the back side. There is no
pight or wrong place to position the fish; tse

VEHEY e creaifiniiy:

STEP 3-9 - Using an oxyfuel wwelding tip and a
stightly axidized flame, cut the brass sheet into

several S-inch to 12-tnch aguatic leaves (narrou
and long), and braze them topether on one end
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STEP 3-10 - Nlicle each
friece of 1/ -fnch copper
frehing onte each friece of

1 /8-inch dicemeter rod

w3 aximealtliey 2 (nches _.’:l'f-'H.-'
one end, and then braze
wede the tubing o the rod
These il be used as catiails
in conjrenction with the

Diverss agfuiatic leaoes

STEP 3-11 - Braze weld the
cetttails to the brass leaves
aned then braze the whole

el assentbly to the 1/2-inch

seueave trbing at the point it
foins the 9-inch circle.




: PROJECT 4: A FISH BIRD FEEDER?

Drress up vour vard with this next project. One look and you can sec
that the design is somewhat different from the norm, but the lines
dare clean and refreshing, One ook and you will discover that you
can easily modify it to your own taste. You will also discover that this

project will last a lifetime and is casy to do

Now take a look at how to build a fish bird feeder

Supply List

1/4" % 127 x 12"
carbon steel plate

8" % 8" carbon steel
sheet 1/167 thick

1 picce of 3/8" steel
rod 487 long

Patterns

Equipment
Needed

an oxviuel

cutting torch

a pair of safeny

glasses

a pair of cutting

sogeles
a spark lighter
d SOApsLone

a GMA welding
machine

a4 1/2" angle
grinder

a plasmi ar

cutting machine

Chaptlter & SOMETHING FISHY
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STEP 4-1 - Ouverlafy the fish
with the man andd weld from the
back side. Weld the ledf o the
ntan's bend

STEP 4-2 - Weld the 3/8-inch
rorened rod to the back side of the
fish'’s Dod)y

When vou have completed the fish bird feeder, paint it, place in

vour vard, and wait for the birds.
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Ottentimes | have people ask me where I get my ideas for pro-

jcts. This next chapter deals with that guestion. Manv artists have
| |

tound mspiration in the things that are around them cveryday in

order to create their exquisite work
Lpen your eves, look around, and see what vou can see

Vole: Patterns are not Lo scale

LRITTERS
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5 CRITTERS

PROJECT 1: THE LITTLE
DONKEY

I'his is an easy project and fun to make

Patterns

1

Supply List

piece of 3/8" steel
plate 87 wide x

107 long

picces of 3/4”
concrete reinforcing

rod 2 feet long

pieces of 10 gauge

carbon steel 47 % 107

simall horseshoes

17 ball bearings

i

picce 1/ i 1V e G”

steel bar

picce 1/47 steel
plate 57 wide x
107 long

picce 1/8" steel
sheet 127 wide =
18" long

picce 3/8" concrete
reinforcing rod

9" long

Equipment
Needed

a pair of safety

glasses
a welding hood

an oxyluel
cutting torch

a pair of cutting
pogpeles

a pair of pliers
a torpedo level
a spark lighter

a pair of leather

gloves

a4 GMA welding

machine
a4 1/2" angle
grinder

a plasma arc
Cutting

machine
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STEP 1I-1 - Using the oxyfuel torvch, becat a 2-inch
sfretce in the cender of each of the 3/49-ich
corcrete rednfor .r'J'.n'l;_' reacks aarted bend erfafane winierteh

) deprees,

STEP 1-2 - Weld one of the 3/4-inch reinforcing
rods to the front of the 3/8-inch carbon steel and
dffix the otber end of the rod to the 1/8-inch »

[ 2-inch = 1 8-inch steel sheet. Use the torpedo level o
assurve that the 3/8-inch plate is plhumb and level.
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STEP 1-3 - Weld one of the ofber A -l
refnforcing rods divectly opfrosite the first
onte. Notice theat the bend of the knee {5
oiprasite the fivst leg, Check ance move o
metkee sure the 3/8-tnch flate is b
crrdd levef,

STEP 1-4 - Weld the remaining
J/5a-tnch reinforcing vods to the
3/ 8-inch plate
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STEP 1-5 - Bend the picce of
Fod-tnch = -inch = O-inch
steel bar in the center

) degrees, and weld it o the
3/8-inch plate

STEP I-6 - Weld the bead to the 1/49-inch =
I-tnch = O-inch steel bay
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STEP 1-7 - Weld cach of the ears to the head and
bend then stightly forweard.

STEP 1-8 - Weld the 1-inch balls to the bead for
eveballs and wse one of the borseshoes
for eyebrrots.
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STEP 1-9 - On the ofirosite
end from the bead of the
I/8-inch plate, weld the 9-inch
pPrece of 3/8-inch reinforcing
roel and bend it sicehtly to form
a tail.

STEP 1-10 - Weld the
remnaining fouwr borseshoes o
the bottcm of the 3/49-fnch
reinforcing rod.
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PROJECT 2: LARGE COPPER
WINGED DRAGONFLY

'he dragonfly is fast and casy to make, looks great
around the house, and makes a fantastic gift,

If you place the copper winged dragonfly
outside, the wings will turn green in time.,

Supply List Equipment
A N Needed
b piecesof 1/2

copper tubing an anvil

”
067 long
a hammer

i L3 -
I picce of 1/27 thick
e a welding hood
steel 1 1/27 wide x
9" long a pair of salety

; : glasses
1 1/47 rod 36" long 2y

a pair of leather

gloves

an oxyluel
cutting torch

a pair of cutting

gopeles
a sparklighter

a GMA welding
machine

a pair of pliers

a plasma ar

cutting machine

Pattern
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STEP 2-1 - Hammer each of
the O-tnch pieces of coppes
tubing flat using the anvil cned
Banimer Round one end of the
flcittented copper tube with the

Plasma arve cutting nachine

STEP 2-2 - Braze weld the four
f?{.l'!'fa,".'.’q'ur!.".',rr'l es o the boddy o

the dragonfly to form wings

STEP 2-3 - Weld the 30-inch
fong rod to the botiom side of
the dreagonfly
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PROJECT 3: SMALL COPPER

WINGED DRAGONFLY

Stop! Alto! Halt! Throwing away those old burnt up

GMAW contact tips? Finally, there is a use for them,
This next project is even easier to make than the

large copper winged dragonfly; it looks great in

multiplicity, and it, too, makes a great gift

Suppliy List

t old burnt up GMAW
contact tips Chammered
[ar)

1 horseshoe nail or flat
|-|IHJ1-i|!|:L'| nail

'l

1 1/8" = 36" steel rod

Equipment Needed
an anvil
4 hammer

an oxviuel welding
equipment

a pair of cutting goggles
a sparklighter
a pair of plicrs

a pair of safety glasses
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STEP 3-1 - Place the four
fattened contact tips on the
bovseshoe nail and Draze weld

STEP 3-2 - Weld the 1/8-inch » 30-inch
steel vod to the bDottom of the draganfly
The dragonflies can be placed outdoors,
citred the copper wines will eventually tern
HredH,
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PROJELT 4: LEAPING FRODG

As long as you have a clean tip and a steady hand, this

CRITTERS

next project will be a cinch,

=

ne ings.

— —

Pattern

T —— e

B SO

S

-

Supply List

3/8" flat washers

3/8" diameter steel
rod 36" long

piece of 1/4"
copper tubing
8 inches long

picce of 1/4” thick
carbon steel

9O wide % 14" long

Equipment
Needed

an anvil

a hammer

a pair of pliers

a pair of leather
gloves

a4 1/2 angle

grinder
a welding hood

d€ pxlr of safety

glasses

a GTA welding
machine
a 1/8" % 36"

bronze hller

silicon

metal

an oxyviuel cutting

torch
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STEP 4-1 - Using ithe ;T4
welding machine and the
stlicon bromze filler, place
spot welds over the entire
surface of one side of the

frog,

STEP 4-2 - Tack weld the
fev 378 inch flatl weasheys
onto the froe's bead for eyes

STEP 4-3 - Flatten oul the
f/4-tnch copper tubing on
the anvi and weld it on the
Jrog's bead for a tongiee.
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STEP 4-4 - Heal the tongue
using the oxyfuel equipnnert
wnlil it is ved bot. Using the
pliers, grab the end of the
tongne and curl it toweards
the bead of the frog.

STEP -5 - Weld the
$/8-inch x 30-inch steel rod
for the Dattam of the frop.
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PROJECT 5: LOUNGING FROG

Ihis is another easy and fun project. The lounging frog
design is somewhat different, because it has clean, crisp

lines
Supply List Equipment
1/2" thick x 12" x 12" Needed
steel plate a4 1/2” angle
1 hall bearing grinder
approximute size a GTA welding
1/4"7 diameter machine

an oxyfuel

cutting torch
4 welding hood

4 paur ol cutting
goggeles

a sparklighter

a 1/87 x 367

silicon bronge
filler metal

a pair of safety

i
glasses

Pattern a pair of leather
gloves

a 127 adjustable
wrench

a shop vise

d SO pPstond
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STEFP 5-1 - Place the frogs
Gady fnto the faws of the vise.
fise the oxyfuel torch to beat
the long back leg of the frop
wenddl it becomes red boi; place
the adiustable wrench on the
end of the feg and Dend until
yeant five bDent (8 90 degrees (n
refation to the body

STEP 5-2 - Readjust the frog
in the jaws af the vise cnd
heet both front legs until they
beconme red bot, Bernd the .Ifr"L_:.'{
O degrees in relation to the
body:

STEP 5-3 - Readjust the frog
e move time in the jaws of
the vise and beal the
rentaining leg, Lot Dend it
only 45 degrees in relation fo
the body
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STEP 5-4 - Using the (/1A
welding machine, weld the
two 1/4-inch ball bearings on
the bead for eyes.

STEP 5-5 - Using the (/14
weldime machine and the
siffcon Dronze filler;, (Mace sfyl
welds aver the entive top
surface of the froy
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PROJELCT 6: A BIRDBRAIN
PROJECT

This is one project that offers a whole new
dimension to the word *birdbrain.” Build several of
these and integrate them throughout the garden.

All of the components to this project can be
purchased from metal architectural suppliers. (See
the sources at the back of the boolk for a list of
coanfranifes that sell this type of frroduct.)

Supply List

| forged steel basket
Approxinuite sizc
2 1/2" wide x

=
5" long

1 steel ball 1" in
diameter

2 steel wings
dpproximate
size 27 wide =
4 1/2" long

1 horseshoe nail

1 1/4" rod 36" long

Equipment
Needed

a GTA welding
machinge

a4 welding hood

a pair of leather

gloves

a pair of safety
glasses

a pair of pliers

STEP 6-1 - {sing the piiers to
baled the steel Deell, weld it to
one end of the forged steel
fiasket
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STEP 6-2 - ('sing the pliers to
bold eqach of the wings, weld
them to the foreed steel basket

STEP 6-3 - ( 'sing the frliers to
bold the Dorseshboe neail, weld it
for the steel Bell

STEP 6-4 - Place the 1/49-inch
steel rod to the Bottom of the
Livd’s hody and weld it
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PROJECT 7: RUSTY, THE METAL COW

Ihere are projects in this book that must be taken seriously, and then there
are: those whimsical projects that make you giggle. Rusty, the metal cow, is

one ol those, Use the body of Project 1 in this chapter

Supply List
| picce of 3/R" steel |!1.I[l.'
8" wide = 107 long

5 4 P
] |!ltl_'L'L"\ll| 3/ Cconcrete

reinforcing rod 17 long
2 3747 flat washers

| piece 1/47 % 17 % 67 steel

flat bar
horseshoes

| piece of 1/87 steel

127 wide = 18" long

I mece ol /4" steel

15" wide x 15" long

Equipment Needed

4 sddpstone

a pair of safety glasses

a GMA welding machine

a4 welding hood

an oxyiuel cuiting torch

a4 pair of cutting goggles

a torpedo level

a4 1727 angle grinder

a sparklighter

a pair of leather gloves
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Patterns
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LCHAPTER

The goal of this chapter is to guide you, the artist and crafis
man, to produce a product, and have the freedom o experiment
while having an enjoyable expericnce. Hopetully, it will influence
you by combining contemporary and traditional objects with
items you have found to create projects that are not of the norm
Let the unusual become the usual; try changing shapes, objects, di
mensions, or angles. Try 1o create projects that will stimulate youn

Creativity.
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PROJELCT 1: TOWERING
CANDELABRA

You will probably want to make several of these,'T
a cluster, particularly when vou vary their heights,

b;rrﬁfer &

hey look great in

Supply List

1 piece of 1/27 square
tubing 40" long

I 4" circle 1/47 thick

3 Scrolls 1/47 thick x
1” wide x 7" long

2 Scrolls 1/8” thick x
1/2" wide x 4" long

1 53" bobeche (the round
circle that a candle

sits 011)

I nail 17 long

CANDLEHOLDERS

Equipment
Needed

a GMA welding

machine

a welding hood

a pair of safety

glasses

a pair of leather

gloves

a pair of pliers

d Lapc moasure

STEP 1-1 - Weld the T-inch
fong scrofls to the 4-inch
circle 120 degrees from
cach other
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STEP 1-2 - Weld the waty 1/2-inch
tubing to the center of
the <d-fnch circle

STEP I-3 - Weld the fwo a-fnch
scrofls dicgonally to each other clitel
..'_,-'JI.-'JJ'u'n'."m.-.lh v G inches form edch
other The fivst scroll shoiled he

(» fniches below the tofr of the
[/2-inch tibing.

STEP 1-4 - Weld the 5-inch bobeche
with the [-inch nail in the center to

the top of the 1/2 innch teeling
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PROJECT 2: ELEVATED
CANDLEHOLDER

here is something different about the glow from the
clevated candlieholder. Could it be the use of geometrical
shapes? The scale or proportion? Or the simple, vet, direct
lines of the item? Sometimes it could just be the feelings of
an object that draws vour attention.

207 long,

y I
i

5 picces of 3/8

3 1/27 long
28" long
8" long

2 picces of /8"

3996”7 long

E R E

steel 9" SCuAre

1 long

4 5/8" washers

2 picces of 3/8

. p——
pieces of 3/8

pieces of 3/8

& CANDLEHOLDERS

Supply List Equipment

Needed

rod

a GMA welding
rovd machine
a welding hood
rod a pair of safeny

plasses

-, 1 1
rod i pair of leather

elovies
il d Lape measure

a pair of pliers

| picce of 16 gauge carbon
i

4 speed square

i pieces of 1 1/2" pipe

STEP 2-T - Weld fogether the
trvo 20-fnich pieces aned five

y 1/2-inech Jreces af the

A5 Ench bar Mele siore all
Pece are uniformily sfraced
ctricl seprecive fo each other
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Chapter

STEP 2-2 - lsing the o
28-inch peces and the twao
S-inch pieces, form a rectangle

aited weld the corners together
L

STEP 2-3 - Place the small
rectangle in the center of the
leerper rectangle cnd connedt

them with the tieo pieces of

three 97 10-tnch long bars.

STEP 2-4 - Center the
rieldmentt be the 9-inch
septecire aited el
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STEP 2-5 - Weld each 5/8-inch
twasher to the bottom of each piece of
{ 1/2-inch pipe

-

STEP 2-6 - Cender and weld each
P 1/72-inch pipe to each 3 172-inch
piece of 3/8-(nch ber
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PROJECT 3: A CANDLEHOLDER
SOMEWHERE BETWEEN

THE ORDINARY

AND THE EXTRAORDINARY

Supply List Equipment

1 20" circle made Needed
from 17 square a GMA welding
tubing machine

2 pieces of 1/8" a welding hood

1" x 12" carbon e
St a pair of satety
l_-:l.t.a‘-q L

2 picces ol 1/8" =
17 = |fr“1':!|'|”1lll'l

steel

a pair of leather

gloves

A LAPE MICaSLI

pieces of 1/8" =

I,- .2 |_.-"|'|"JH

carbon stecl

| decorative casting
approximatch

5" in diameter
1 scroll 97 long
1 scroll 57 long

1 5" bobeche
1/16" thick

STEP 3-1 - Weld the 5-inch
costing aited 5 inch scrofl to the
2Hkinch circle at the 12 o'clock

cirtid O o'clock l,"JrJ_k'..'H'n'JH.&.




Chapter 68 CANDLEHOLDERS

STEP 3-2 - Weld both [2-inch
aid Fo-inch pieces of 1/8-inch
carbon steel into place

STEP 3-3 - Randomly place the
fwer 3 L/10-fnch pieces

STEP 3-4 - Weld the 9-inch
scroll and the 5-inch bobeche
enila the center of the bottom of
the circle.
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PROJECT 4: PUMPKIN
CANDLEHOLDER

I'his project is fresh, whimsical, and fun to make,
[t is a great project for the fall of the year.

Supply List
8-1/4 horseshoes

I piece of 1/87 rod
I foot long

| piece of 37 x 37
sheet steel

1 4" bobeche

Equipment
Needed

a GMA welding
machine

a welding hood

a pair of safeny
glasses

a pair of leather
gloves

STEP 4-1 - Weld two of the
horseshoes together facing each

other

STEP 4-2 - Weld two more
horseshoes at 90 degree angles
ta the fivst tiea horseshoes,
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STEP 4-3 - Place the 4-inch
bobeche in the center of the
Sour borseshoes and weld

ir place,

STEP 4-4 - Weld the
remaining four borseshoes
5 degrees from each of the
prrevions horseshoes

STEP 4-5 - Weld the quarter
horseshoe to the top center of
the prmpiein,

STEP 4-06 - Cuil the 1/5-inch
rod aroinid a piece of I-inch
pipe to make a coil Weld the
cotl, afonrg with the twa leaves
that you beve fabricated form
the 3-inch x 3-inch sheet steel o
the tof) af the premipilein,
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PROJECT 5: MUSIC STAND

CANDELABRA

his project will serve as a stunning focal point in

11y OO

STEP 5-1 - ('sing the five [0-fnch feces
cand tiwo 22-fnch pieces of 1/2-inch
tubing, arrange and weld them into a
forsection recltangle.

Supply List

picces of 1/27 square
tuhing 16" long

picces of 1/2" square
tubing 22" long

" hobeches

9" scroll

6" scrolls

-

37 scrolls

piece of 1/27 twisted
bar 24" long

6" circle 1/47 thick
picce of 1/8" =

3/4" = 207 carbon

steee]

Equipment
Needed

a4 GMA welding
machine

a welding hood

a pair of satety

zlasses

a pair of leather
gloves

a4 tape measure

a torpedo level
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STEP 5-2 - Weld the Y-inch
scroll and the tuo G-inch
scrolls o J|"J1'l=.|’r ¢ i the top)
aned bottom of the larve
rectangle,

STEP 5-3 - Bow the fHece of
1A8-frch = 3/49-inch = 20-inch
cavbon steel, aied weld it to
the center of the back side of
the large rectangle

STEP 5-4 - Weld the three
S-inch scraolls to the G-fnch
circle 120 degrees from each
ether fo form the base
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STEP 5-5 - Weld the 24-inch fong
trdsted ber to the center of the G-inch
circle bease.

STEP 5-6 - Aitach the rectangular
friece 45 degrees to the twisted ber By
wwelding the bar to the bow on the
berck sidle of the rectangle

STEP 5-7 - ¢ enier; fevel, and weld
three Dobeches on the three inside
beirs of the large recatangle.




