PHOENIX COLLEGE
FALL SEMESTER 2008
ART 275 Sec 0323 LOST WAX CASTING

COURSE DESCRIPTION
Introduction to lost wax casting techniques for jewelry and small sculptures. Emphasis on design concepts as related to 3
dimensional forms. Prerequisites: None.

COURSE COMPETENCIES

This course is designed to develop the following competencies:

Define terms related to lost wax casting techniques.

Describe the principles of designing jewelry and small sculpture using the lost wax method.
Utilize design oncepts (elements and principles) in creating wax models.

Employ the additive and subtractive methods of lost wax.

Identify the materials, tools, and equipment for the lost wax process.

Utilize the casting process (centrifugal) and finishindhtegues for the lost wax method.
Describe the hazards and safety measures relating to the lost wax casting process.
Employ design elements and principles to critically evaluate the completed art work.
Present art ready for critique aadaluation.

CepNohrwhE

MAKE -UP TIME
Sixteen hours have to be made up for this class. The instructor will be in the lab for extra work time at 5:30 PM
each class period. This will make up eight of the sixteen hours.

Four hours will be made up by doing a Thursday Art Walk on Marshall Way in Scottsdale. Date, time, place to be
arranged.

A Saturday class to be arranged.

STUDENT RESPONSIBLITIES
The student is responsible for reading the information contained in this syllabus.

The student is also responsible for knowing the college policies that are included in the college
catalog and the student handbook.

Information about the availability of services for students that require special accommodations
can be found in the Phoenix College catalog on Pgs. 623.

PLEASE NOTE: The information included in this syllabus may be subject to change, depending on new
or different techniques. The students will be notified by the instructor of any such changes in the course
requirements or policies.




PHOENIX COLLEGE

Art 275 Sec.5304 LOST WAX CASTING I
Art 276 Sec.5306 LOST WAX CASTING II
Art 290 Sec.5334 ADVANCED LOST WAX CASTING

INSTRUCTOR: Bill Jamieson
TEXTBOOKS: Tim McCreight, The Complete Metalsmith, and/or
Tim McCreight, Practical Casting.
SPRING 2007 SCHEDULE
Week Date Activity
1 1-17 Continuing Students: Continue to work on wax models.
and New Students Only: Discussion of tools, materials, outline of course,
and design sources.20 min Break. (A jewelry slide presentation)
2 124 New Students: Jewelry Slides.20 min B reak.Wax demonstrations.(basic wax
techniques, beads, belt buckles, pendants, small sculpture. etc.)
Advanced _Students: Work on wax models or watch demo.
3 1-31 New Students: Tool check.Continue demonstrations, (rings, stones, mountings.
Advanced Students: Work on wax models or watch demo.
4 2-7  All Students: Work on wax models.
5 2-14 Lab 1stinvesting for those who have completed a quality wax model.
6 221 Lab* 1st Casting---- - - Note: Invested flasks will be burned out
7
8
9

228 Lab* and ready dassting the week following the

3-7 Lab* investing. Be ready with your metal.
3-14 SPRING BREAK (March 12 -18) School Closed

10 321 Lab*

11 328 Lab*

12 44  Lab*

13 411 Lab* Advanced students may NOT invest after APR. 11 (Unless) ?

14 418 Lab* Last class period to invest for beginning students.

15 425 Lab Final casting

16 52 Lab Finishing of projects for final critique.

17 59  CRITIQUE.

Final Critique 6:30 - 8:00 pm Display and discuss projects. Bring Snacks

Evaluation will be on aesthetic quality, creativity, and craftsmanship of your work.
* Investing and casting can be done on each of these weeks...
BUT ONLY ONE FLASK PER STUDENT PER CLASS PERIOD.
Exceptions may be made if class size is small.)

DO NOT START TO INVEST AFTER 9:00 PM !

THE MAXIMUM WEIGHT OF A WAX MODEL TO BE INVESTED IS 16 GRAMS.

It may be necessary to limit casting to three flasks each therefore PLAN to invest several
items in each flask.

Please use thesmallest flask that will fit your wax model.

Large items (belt buckles, etc.) should be one per flask.

If you invest, you must cast the following class period.

Do not wait until the end of the semester to cast !!???!!# #!!**!! or maybe you won't.

you wiLL NOT BE ALLOWED TO INVEST AND CAST ANY COMMERCIAL FORM




LOST WAX JEWELRY - COURSE OUTLINE

COURSE CONTENT
LOST WAX JEWELRY-Introduction
LOST WAX DESIGN-Jewelry/Small Sculpture
DESIGN CONSIDERATIONS-Elements (line, shape/form, tex ture, color and value)
¥Aesthetics ¥Function
WAX METHODS
¥Additive (Build -up) ¥Subtractive (Carving)
CASTING METHODS
¥Centrifugal ¥Vacuum -assist ¥Pour
PROCEDURES FOR LOST WAX CASTING
Build design in wax.
Sprue design
Invest wax model
Burn-out wax
Cast flask
Clean cast piece
Finishing: sawing, filing, grinding, sanding
Buffing -tripoly
Buffing -rouge
Tumbling after all polishing is done. (Done by INSTRUCTOR)
Oxidizing
Stone setting
Presentation of completed work
SELECTED BIBLIOGRAPHY
Sharr Choate, Creative Casting, New York: Crown Publishing.
Dominic Dipasquale, Jewelry Making, Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1975.
Chuck Evans, Jewelry - Contemporary Design and Tech, Worcester, MA: Davis Pub, 1983
Jay D. Kain, Cast PewterJewelry, Worcester, MA: Davis Publishing.
Philip Morten, Contemporary Jewelry, New York: Holt, Rinehart, and Winston.
Oppi Untracht, Metal Techniques for Craftsmen, New York: Doubleday.
Robert VonNeuman, The Design and Creation of Jewelry, New York: Chilton Co.
Bob Winston, Cast Away, Scotsdale: Shelfhouse Publications.
EVALUATION
1. Grades from projects.
2. Attendance.
3. Creativity in design.
4. Technical competency.
5. Attitude.
6. Professionalism.
CLASS BREAKS
Limit yourself to 20 minutes fo r break time during the four hours class time.
ATTENDANCE
Attendance will be taken for each class period. Excessive absences will affect your grade.
Please notify the secretary 2857277 if not attending.
HOUSEKEEPING
Please clean up after yourself. Allow sufficient time for this. Chairs under the table, etc.
End of semester chart for cleen-up duties. (student can select area)
CASTING ---No Commercial Forms or Models
Several pieces should be cast at one time. Good design and craftsmanship is of great importance.
Max of One bronze casting during the semester, unless permission from instructor. Silver, gold or
pewter for the other castings.

]



LOST WAX SUPPLIES

Tool Box (for carrying supplies) Wax tool (A-CW 2 @LonnieOs) Alcohol Lamp -1/2 pint, 1/4' wick

Matches or lighter (1401 C @ LangerNetzband Ceramic or Pyrex dish for lamp
*Waxes: Q-tips *Wicks for alcohol lamp
Sheetsoft pink or green * #4 Jewelers Saw Blades Aluminum foil
Sprue or Wire wax Toothbrush Leather gloves (optional)
Kerr hard inlay -bar or stick Sandpaper (assorted) *MIZZY grinding wheels
Sierra Red Ring stick (optional) *Mandrels for grinding wheels
Pliers Dremel or Foredom Bits Small knife or X-acto knife
May be purchased in class Band aids *Methanol (alchol for lamp)

EXPENDABLE SUPPLIES

The following items for this class will be supplied: Acetylene -Oxygen, buffing wheels, filters, tripoly, rouge,
oxidizers, Sparex #2, vacufilm, charcoal blocks, silver solder, soldering flux, and casting flux.

WAXES

SHEET WAX is used as a base for pins, earrings, belt buckles, pendants, bolo ties, bracelets, buttons, etc., or in
large areas where shaping is needed.

WIRE WAX is used for basic construction and sprues. It's color has no significance.

KERR HARD BLUE INLAY WAX can be used for building all the sculpture forms, rings, texturing, edging,
settings for stones, and main sprues. It is also used for strengthenirg other waxes.

SIERRA RED WAX is used for all aspects of wax forming. It is especially useful in making prongs for stones.

WAX FORMS SHOULD BE AS NEAR THE SAME THICKNESS AS POSSIBLE.

LAMP AND ALCOHOL

Alcohol lamps with methanol alcohol produce very little carbon. Other alcohol (denatured) burns with a yellow
flame and produces a great deal of carbon. Carbon in wax is a source of porosity and is more difficult to
eliminate in the burnout. It can also cause roughness on the surface of the cast piece.

LOST WAX SUPPLIERS

COMPANY PHONE # SUPPLIES
CC Silver 242-6310 Silver and gold
2028 W. Camelback
C & D Silver Mfg. Co. 992-5440 Silver, tools, lapidary supplies, etc.

15846 N. Cave Crek Rd.
Fine Art Tools & Equipment 946-5858 Waxes, tools, pewter, silicon bronze, CASTING

2926 N. Civic Center Plaza Rubber Molds
Scottsdale
J & J Casting 9954948 CASTING and casting equipment. tools,
2621 W. Northeern lapidary supplies. stones, gems, waxes, books.

Langert Netzband Jewelry 2641620 Tools, Pewter, silver wire, wax, bronze
1526 W. Camelback Rd.

Lonnie's Inc. Tools, gems, waxes, metalspooks,

7153 E. Apache Trail,lMesa 8322641 acetylene, oxygen, methanol, denaturred
and 1436 N. 44th St. 2200494 Everyything

Rockazona, Inc. 9797400 Silver, bronze, stones, gold, waxes, tools,
9241 Grand Ave., Peoria lapidary equipment, methanol, etc.

PLEASE CALL AHEAD
If casting in BRONZE, Make sure that it is SILICON BRONZE.

PLEASE CHECK YELLOW PAGES FOR MORE SOURCES



STEPS IN LOST WAX CASTING

WAXING...The wax model is completed by constructing, trailing, smoothing, flaming, sizing, texturing,
creating a seat for a stone if one is used, and building prongs to hold stones

SPRUEING...The model is prepared for investing. Sprues are attached tothe model, the model weighed
and then attached to the sprue former. The model is painted with a surface tension reducer
(vacufilm) and the metal flask is fitted into the sprue former. Make sure the wax model with sprues
will fit into the flask.

IMPORTANT THINGS TO REMEMBER ABOUT SPRUEING
1. It is impossible to deliver a large amount of liquid metal through a small tube regardless of the
pressure.

2. When in doubt as to sprue size, use the next larger size.

3. Molten silver does not travel as far as gold, therefore it must have a heavier sprueing system.
4. Bronze is difficult to melt and it produces gases. Compensate by making the sprues larger and
shorter.

5. Gold heats well and therefore will cast with smaller sprues.

6. Attach sprues to edge of form for easy removal.

7. Attach sprues as neatly as possible and at heaviest point.

8. Sprue slightly off from vertical to create a path of least resistance.

9. Large forms should have proportionally larger sprues.

10. Shrink balls should be twice the thickness of the sprue and no more than 1/8" from the model.
INVESTING...Masking tape is put around top of flask to prevent investment from running over the top
of the flask. Measure the investment and add water mixing it until you have a mixture between

thick cream and mayonnaise. A vacuum is pulled and the flask is filled with the investment. (See
Investment Chart for amount of investment for specific flask size) Then a second vacuum is pulled
on the investment filled flask. Set the flask to the side and wait for the investment to solidify (about
15-30 minutes). When it has setup, remove the tape and the rubber sprue former. Dome the top
and scratch into the investment YOUR NAME, AMOUNT OF METAL, AND TYPE OF METAL TO
BE CAST. Put the flask in a plastic bag,seal, and put in appropriate drawer to wait for the burnout.

BURNOUT...The flask containing the hardened investment and wax model is placed in the burnout
kiln. The temperature of the kiln is gradually raised to 1350 degrees and then dropped to the
casting temperature. This burnout eliminates the wax.

CASTING...The exact amount of metal is weighed out and placed in the crucible. The centrifuge is
wound and locked into place. The flask is placed in the cradle and the metal is melted with the
ox/acetylene to rch. When the metal is fluid, the arm of the centrifuge is drawn back, the post
holding the arm drops, and the arm is released. The metal is thrown into the cavity. When the mold
is cooled slightly, it is placed on its side in a bucket of water to disinteg rate the investment.

CLEANING...This is done by heating the cast piece to a dull red and immersing it in the pickle,
followed by a water rinse. Repeat this process until the metal is clean. Another method of cleaning
is soaking the cast piece in a hot picke a mild acid (sparax #2) for about 15 minutes and then scrub
the cast with a toothbrush under running water. USE ONLY COPPER TONGS IN THE PICKLE!!

SPRUE REMOVAL...This is done with a jeweler's saw, a separating disc in a Foredom flex shaft tool or
Dremel tool or bolt cutters.

FINISHING...Filing and grinding by using various files and burrs removes the stubs and roughness.
TRIPOLY...This is the first buffing compound used. It removes rough areas, scratches, etc. The
metal should be scrubbed or re-cleaned with pickle before going to the rouge wheel.
OXIDIZING...If desired, is done at this point. The metal is heated and dipped into the oxidizing
solution (Hil -ox or Win-ox). Repeat until the desired color of black is reached, then rinse in clean
water.

POLISHING...This is the final step!!! With rouge on the buffing wheel, the cast piece is polished.
This process, smooths the surface and shines it. It removes the oxidation from the high areas and
allows it to remain in the crevices and textured areas. Excess rouge is removed with a toothbrush ,
soap,and water. TOO MUCH ROUGE OR TRIPOLY ON THE BUFFING WHEEL WILL

CAUSE IT TO CAKE ON THE PIECE BEING BUFFED. YUK.




COMMON CASTING FAILURES AND THEIR CAUSES

ROUGH SURFACES AND FINS:

1.
2.
3.
4.
5.
6.

Too much water in the investment.

Dirt or drops of debubblizer or water on the wax.
Incomplete mixing of investment.

Wax elimination too rapid.

Casting the metal too hot.

Flask heated too high.

7.Vibration for bubble removal too strong or prolonged.

8.
9.

Incoming metal striking a flat surface.
Model too close to edges or top of flask.

PITTED CASTINGS AND POROSITY:

1.
2.
3.
4.
5.

6

7.
8.

Metal not completely melted or overheated..
Too much flux.
DIRTY METAL

Sprues too large, too small, or incorrectly placed for the rapid entry of metal into the mold.
Broken fragments of investment formed during burnout or casting.

. Incomplete burnout.

Too many windes on the centrifuge.
Metal fatigue...remelting old metal too many times... use half new metal for each casting.

BUBBLES ON METAL:

1.
2.
3.

Air in the investment.
Air trapped during the painting or spraying of the model with vacufilm.
Water or debubblizer drops on wax during investing.

OXIDIZED CASTING:

1.
2.
3.
4.

Incomplete wax elimination.

Air trapped during the painting of the model with vacufilm.
Incorrect melting and fluxing.

Water or debubblizer drops on wax during investing.

INCOMPLETE CASTINGS:

L

Sprues too small or not attached properly.

2. Not enough sprues to extended areas.

co~NO O W

. Toomuch of the metal below the line of contact of sprue with the model.
. Too much investment above the top of the model.

. Flask too cold during casting.

. Metal not hot enough during casting.

. Too little casting pressure.

. Not enough metal.

CRACKS IN CASTING:

1.
2.

Quenching while too hot.
Unseen cracks in the wax before investing.




CASTING TECHNIQUES

LOST WAX CASTING:

DIRECT POURED CASTS...These are made by enclosing a wax pattern in a flask filled with
investment. The flask is heatedto burnout the wax and the molten metal is poured directly
into the hot flask. A warm or cold flask is used for low melting metals such as pewter or
lead.

CENTRIFUGAL CASTING...This involves the use of a centrifuge to force molten metal into the
recessesm the investment formed by burning out the wax pattern. This is the most accurate
casting process available and is capable of producing casts requiring little refining after
casting. Several approaches to forming patterns may be used, such as, modeling irsoft
wax, carving in hard wax, pouring melted wax into recesses formed by pressing objects
into soft clay or into depressions carved in plaster or investment, investing actual organic
objects or combined fragments of actual objects.

PRESS CASTING: A carveddepression in a block of plaster or investment holds the metal
which is melted directly onto the block. Upon the metal reaching a molten state another flat
block of plaster or investment is pressed onto the molten metal to force it into the carved
recessea and produce a flat surface on the back of the cast. Charcoal or fine firebrick may
also be used. Pewter is an excellent metal for press casting because of the low melting
point.

CUTTLEFISH CASTING: A hard pattern of the object to be cast is pressed intotwo smoothly
sanded pieces of cuttlefish shells and then removed. A sprue is carved, the pieces of shell
are wired together and the molten metal is poured directly into the recess.

STEAM CASTING: This process is capable of producing good quality detailed casts from
investment and wax patterns without the use of a casting machine. Metal is melted in a
depression in the flask. Steam produced by wet asbestos in a jar lid is used to force the
molten metal into the flask.

A Few Safety Rules----- ---=

When buffing or grinding always wear safety goggles.

It is beneficial to wear your own leather gloves to protect your hands
from the heat generated from buffing.

Never buff a chain or an object with a chain or cord attached to it.

Always wear goggles or glasses when looking at an acetylene torch.

Clear glass or plastic is OK.

Ask instructor to light the acetylene/oxygen torch for you

Be careful not to accidentally aim torch at hoses or other objects
when soldering or heating metal for casting.

Tie back long hair when buffing or using an alcohol lamp.

Don't put plaster (investment) in the sink. It can plug the drain.

Use paper at your work area to prevent wax from getting on the
table..

Don”’t Cut Table . Use cardboard pieces available in supply box.




Glossary of Terms

ALLOY: A mixture of two or more metals.

BELL JAR and VACUUM PUMP: A mechanical device used to remove air from investment by vacuum
pressure.

BRONZE: A copper based alloy containing tin and zinc.

BURNOUT: A period, prior to casting, in which the investment filled flask is heated with a multi -fold
purpose: 1) formation of a negative mold of the wax model , 2) maturation of the investment
and 3) the elimination of wax and other materials included in the model.

CENTRIFUGAL CASTING MACHINE: A mechanically -driven apparatus which causes an arm,
holding metal in a crucible and a mold, to revolve at a rate of 300 RPM, centrifugally forcing the
metal into the mold.

CENTRIFUGE: The name for the centrifugal casting machine.

CRUCIBLE: Highly refractory container in which metal is melted for casting.

DEBUBBLIZER: A solution which acts as a wetting agent, relieving the surface tension of a wax model
and allowing more accurate adhesion of the investment to the model.

FABRICATION: A jewelry process in which the piece is built up of stock metal, such as sheet, wire,
tube, etc.

FLASK: A metal cylinder holding investment, in which the wax model is encased to form a mold.

FLUX: A substance used in jewelry processes to prevent the oxidation of metal in the presence of heat
and to aid in the flow of solder. Also used in casting to remove oxides from molten metal.

FUSING: Joining metal by heating it to a molten state so thatit flows together.

INVESTMENT: Material similar to Plaster of Paris, used to make the mold for centrifugal casting --
contains ingredients which make it especially suitable for casting.

KILN: A small oven used in the casting process for burnout.

LOST WAX: A casting process in which a previously prepared wax model is burned away to form a
mold into which metal is later forced.

MOHS SCALE: A scale established by Moh, a mineralogist, to indicate the hardness of stones and
minerals.

NON -FERROUS METAL: Metal containing no iron.

OXIDIZER: Liver of Sulphur or an acid used for darkening or coloring metals.

PICKLE: A solution used by jewelers to clean non-ferrous metals.

PYROMETER: A device which indicates the degree of heat in a kiln.

RHEOSTAT CONTROL: A device designed to maintain a desired degree of heat in a kiln

RING MANDREL: A tapered metal bar around which rings are formed.

ROUGE: A buffing compound formulated to give metal a high polish after buffing with tripoly and
cleaning.

SHANK: The band portion of a ring.

SILVER: 1) FINE: Pure silver, 2) STERLING: Has 7 % copper added to silver for hardness.

SPRUE FORMER: A circular rubber or metal plate, with cone shape in center, used to form in
investment the opening to channels through which molten met al will flow during the casting
process.

SPRUES: Linear wax appendages attached to the wax model; when invested and burned out; sprues
form in the mold hollow channels through which, during the casting process, molten metal
flows to the negative spaces originally occupied by the wax model.

TRIPOLY: An abrasive buffing compound used to remove roughness from metal and to semi polish.

WAX MODEL: A pattern, in exact detail of a piece of jewelry to be cast; from this model is formed a
negative mold into which molten metal is forced.

WAXING TOOLS: Any commercial or hand made tool which can be used to build a wax model.



INVESTMENT CHART

FLASK SIZE

WIDTH HEIGHT

2 21/2
21/2 21/2
21/2 3
21/2 4

3 21/2
3 3

3 31/2
3 4
31/2 3
31/2 31/2
31/2 4

4 4
Lower Centrifuge
31/2 5

4 5

INVESTMENT WT.

GRAMS COST

170
250
300
400
375
450
525
600
600
700
800
1050

1000
1200

NO VACUUM CASTING

NOTE:

50 EXTRA GRAMS FOR THE POT
(That’s the little amount that sticks to the pot)

NOTE #2:

$ .36
48
.56
A2
.68
.80
.92

1.04

1.04

1.20

1.36

1.75

1.68

2.00

0016
per gram

PLEASE
PUT
I'T
IN
THE
KITTY

ADD

PLEASE INVEST WITH ANOTHER STUDENT
This will save on wasted investment that sticks to the

pot. Also SOmetime two heads are better than one.



METAL EQUIVALENTS

(USED IN MULTIPLYING WEIGHT OF WAX)

FACTOR OF  10.......... FOR BRONZE
12, FOR SILVER
12, FOR GOLD (10,12,14 K)

IF INVESTING MATERIAL OTHER THAN WAX

12............ FOR PLASTIC

14-16 ...... FOR WAX COMBINED
WITH SEED PODS, ETC

18..coee FOR LIGHT WEIGHT
SEED PODS

COMPUTING GRAMS OF METAL

FOR CASTING

EXAMPLE:

WEIGHT OF WAX (MODEL PLUS SPRUES)... 2.7 GRAMS
X FACTOR (METAL EQUIVALENT )....ccvuveeee. x12
32.4
+ BUTTON 10 grams
METAL TO BE USED IN CASTING  .covvvere. 42.4 GRAMS

Example: 2.7 grams of wax times 12 (gold or silver) equals 32.4 grams of metal.
Adding 10 grams more of metal for the button equals 42.4 grams.
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ARRANGED CLASSES

The required number of hours are not met in the sixteen class periods
of this course and it is therefore necessary to do some outside assignmsents.

FOUR four hour periods of research are expected.

1. 4 hrs DESIGN FROM NATURE: YOUR OUTSIDE ASSIGNMENT
Bones, rocks, seedpods, bark from trees. leaves, sea shells ,etc.
Find, collect, photograph and observe and study. SKETCH IDEAS
THAT CAN BE USED IN THE DESIGN OF A PIECE OF JEWELRY
2. 4 hrs Marshall Way Galleries-Scottsdale, Thursday, 7:00 to 9:00 pm.
Date to be announced
The student, when taking part in a field trip, should be observing design,
new ideas, methods employed by others artists, materials used in construction, etc,
Take notes and make sketches. Do not try to duplicate a piece of art!
3.4 hr A Saturday classroom period. Date and time to be announced
4. 4 hrs Ariz Mining and Mineral Museum, 1502 W. Washington
85pm M-F, 1-4 Sat, Free
5. 4 hrs The instructor will be in the clasroom from 5:30 until 10 PM each class period.
This will be four hours of make up time

11



FIRST ASSIGNMENT FOR BEGINNING STUDENTS

From asheet of wax cut out of a piece 1 1/20 by 20.(appro
Sketch a design or picture on paper of the same size

Place sketch behind wax sheet.

Trail Blue stick or Sierra Red wax around perimeter.
Texture your sheet of wax appropriately for your design.
Use agnany different textures as possible.

Examples of textures:

Perforated holes
Mushroom shapes
Wire wax adhered
Solid build up

Raised stripes
Irregular trailed wax
Large cut holes
Scratch marks in wax
Implements pessed into soft wax
Raised dots

BOO~NOOAM®ONE

©

Instead of a flat sheet of wax you may bend and reshape thg
piece before proceeding.

When finished, turn over and do the same or different desig
the back. (Sculptural pieces are seen from all sides.)

This is a pactice for learning how to trail wax, etc. It does no
have to be cast.

This practice piece if cast can be used as a pendant, a desk
sculpture, a key fob ornament, a belt buckle, or a case for a
cigarette lighter, etc.
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THIS IS A PHOTOGRAPH OF TWO SIDES OF A WAX MODEL EMPLOYING MANY
TEXTURES THAT CAN BE USED IN THE DESIGNING OF A PIECE OFF JEWELRY.
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