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AL 113 core, the process of jowelry dotgn and manufacture is an intriguing blend of artstry and

MITheMILCs. It's realizing how 10 showcaso the Boauty of procious metals, but 3iso knowing at

What tompentures those metdis melt and fiow for casting or bncation, It's kKnowsng how an

Sponsors

e setting can bring out the shine of melee damonds, but having in mind the precse
moeasurements, down to fractions of a millimeter, that will keep those stones safely set. And
there's one tool out there that takes that blend and maximizes it for both creativity and time
CADCAM

O

STULLER

Once more the reaim of enginears and number-crunchers, CAD (computer-aided dosign) over

tho years has beCoOMme Moo usor .’.-‘('r‘,u.y ang SN -INlunt Ve ‘_'.'rn:f.pi‘,g small-shop, Multi-axis

CAM

computer-aided machining) systoms allow more jowelers 1o oxpenence tho technology's
potental and Create INNOVALIVY, IWArd-wWinning contempornary dosigns. However jowelers profor

10 design and whatover their visions, CAD/CAM can make it easior, faster, and more efficiont

While these technologies can speed the journey from concept to completion, jewelers must
Always keep that core knowledge at hand, and keep an ¢ye on creating designs that are practical
for manufacturning. It's one thing 10 create; it's another thing entirely 10 create for successiul
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“The only restraint with CAD is that it has 10 be done in & way that respects the boundaries of
reality,” says San Diego-based jeweler Paul Klecka, who has used CAD extensively in his business
since 2003 “There has 10 be an understanding of the realitios of jowelry and s wearability and
functionalinty.” Jeweler, Know Thy CAD Stuff

At 115 core, CAD technology magnifies a jewelor's basic skills by allowing them 1o be used faster
and more efficiently, But without a rock-solid undorstanding of the basics of jewelry fabrication
and peroduction, CAD software users simply have a very detailed program that lets them draw on
their computers. Just as your file won't tell you where you need to file a ring shank, neither will
CAD software tell you what ring size you need to start with, or how high your prongs need to be,
or what the right weight for your earrings will be. Once you tell it what you Know, you're on your
Wy 10 smooth designing

*CAD is not d magic bullet, but it can Bo 3 high-powored bullet,” says ). Tyler Teague, prossdont of
Jott Research in Johnson City, Tonnessee. “Just like a bullet, however, you only got the power out
of it that you put into it.*

A key olemont of that power is 3 procise undorstanding of the mathematics of what you're doing

One thing that theows off many CAD beginners is tho scalo, of lack thoreof, when designing on.
screen. Many programs have a 1 mm grid in the background for reference, but when you have an
incredibly detalled ring that's S inches high on screen, you can lose touch with design reality.

“You can be roomed in on something and be making it 0 microscopically small that you would
nover be able to produce it,” says Cincinnati-based designer and joweler Lee Krombholz. “Or vice-
vorsa, | just designed 3 bracelot for this yoar's MISA Vision Award comest and after | finished
MaKNgG A, it ended up Worghing S ouncos. I'd Never produce N 3gain in that scale. I'd go back and
ro-scale t smaller, hollow it out, and eliMminate SOMe Wesght” According to Kiecka, that kind of
orror is commonplace with now CAD users. "What you 500 on the screen ooks 50 huge that you
tend to draw things without any tolerances for cleanup, polishing, or setting,” he says. The first
pleces of a novice CAD user “tend to be completely unbuiidabie. They may be able to be grown in
{CAM] cutput, but there are no dimensions there for real production”®

“The transition from seeing something on a computer screaen 1o holding it in my hand has been
the most difficult part of the whole procoss for me,” says Krombholz. “I've beaen doing this pretty
oxtensnvoly for four yoors, and | stll have SOMe surprses in torms of gotting somathing back and
$3yEng. This is not 3t all what | thought it was!™
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To ensure casy design in this new technology. the best approach is to come at it old-school,
mentally speaking. If you've designed for years without CAD, bring your technique to bear on the
software. This has worked for Klecka, who thinks about using CAD the same way he's always
theught about design. “When you're making 3 fing in wax you start with the finger size as the
bonchmark, and evernything budds cut from that in torms of dimensions,” he says. “From there, |
woulkd add my aliowances or wilenances for the gemstones | was using. | found that working in
CAD mirrored that process. | would start my digital model in the same way, with the finger size,
my shank thickness, my allowances and tolerances for the stones, and once those were in place |
could add my skeleton-the essential lines, if you will, to map out where | was going to go with the
digital mesh.*

The best advice, Krombholz says, is 10 “start measuring everything that you touch and all the
Jewelry that you ook at because understanding the scale of things is important.” Putting proven,
workable tolerances as your variables into the CAD program can help 10 ensure that the jewelry
PICe YOU'te Making adhores 1O your own standacds-the onos that holped you make soiid, well-
crafted jewelry all along. I's just that now you have the potential to make it faster, Design on the
Bottom Line “Faster.”

If ever there was a holy grail for jewelry manufacturers, faster is it. Make it faster, but make it well.
Quicker production translates into a stronger bottom line.
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There is lttle doubt that over time CADICAM will impeove profitabedity, The time savings when
jowolers don't have to redo a custom piece from scratch, or when they decide to modify an
oxisting piece by adding a stone, add up to a significant number of hours over the course of a
yecar-hours that can be put to use making more jewelry. Depending on the changes requested,
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year-hours that can be put to use making more jewelry. Depending on the changes requested,
the difference could be a few adjustments with 3 mouse vi re-sketching a design or re-carving
an entire wax. Krombholz uses that 1o his company’s advantage

“Our business has always had d reputation for custom dosign.” he says. “In cach of the last two
yoars I've boon able to double the amount of custom jowelry we're able 1o produce. The caly
change has beon the use of CAD design”

But it's not just the financial value of doubling his numbers through CAD that matters to him
CAD has also helped his company’s name. “What CAD does for me is it helps me to produce a
higher level of customer satisfaction,” he says. “1 think that builds the business”

That satisfaction comes from the customer's ability to approve cvery step, from concept to
completion. Designers, meanwhile, enjoy the virtual elimination of the need to start every design
from scratch. “The process itselfl is very efficient in terms of using my model development time to
its best advantage,” says Klecka. "Being able to create that ring once in digital form, archive it,
and be able to manipulate it provides a master template for the next variation or edition of that
design.” And if designers must start from scratch, it's just back 1o the computer

Like Krombholz, Klecks uses his CAD system 1o immerse the customer in the design procoss,
a1t 1o finish, He creates an initial rendenng that he Can ¢-mail Lo tThe CUSIOMEr Of PANt Ot In
hes shop. With that approved, ho has 3 wax milled o grown in 3 aped PIOOtyPing system, He
then has the option 10 bring the customer in 1o give the final okay. From there, Klecka can
confidently finish the piece. if at any step along the way the customer disapproves, he can casily
make digital adjustments, which could mean as little as a few more minutes at the computer, as
opposed to sitting back down to re-carve the wax from scratch. That's money saved

CAD software prices have come down aver the years 10 the point where the investment warrants
only shight consideration. Prices range from about $850 for an entry-level program 1o more than
$7000 for » system that combines software with subscription-based services such as tech
SUPPOIL, URINING, and regular upgrades.
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CAM systems, on the other hand, tend to be major investments, depending on what you need
them to do. There are essentially two sorts computer numerical control (CNC) milling machines
and rapid prototyping (RP) systems. Milling machines, which carve models from a block of wax or
resin, tend 1o be loss exponsive. Tabletop models can be had for as little as $2.000, with 3 mid-
rango of about $5.000 10 $7.500, but they may feature only three-axis capability, which does not
porform well on such design clemeonts as undercuts, Larger four- and five-axis machines, which
are Mmore capabie of handling such requirements, and which als0 roquire More space, push the
iwestment upwards of $10,000 to $20.000

*It Is a common misconception that CNC work Is limited to three axes,” says Jill Kenlk, president
of Acropolis Studios Inc, a service burcau in Providence. *The equipment we have [four
ModelMaster CNC miills, several of which have four-axis capability] allows us to cut from an
unlimited number of directions. I've been abile 10 successfully cut 98 percent of the models that
I've ever wanted 10, For the other 2 percent, | have a fantastic group of model makers here that
<an hand carve and hand construct models masterfully, so if the model is an extremely complex
situation, 1 rely more on their skills 1o work with the CAD/CAM models. "Additionally, the models
Can Bo constructed in More than one part if NECoSSary, sO on those rafe ooCasions when | need 1o
make » really complex piece, | just Broak it down 1o its More Dasic components and involve the
model makers more.”

Kenik also notes that CNC machines are capable of rendering finished models in materials other
than wax. ‘I commonly directly mill brass, silver, goid, [and] aluminum, along with wax and an
entire group of composite plastics and laminated material” the says “This is one of the biggest
advantages of CNC over RP. It eliminates the need 10 go through a casting andor molding
PIocess 1O got to the model.”
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RP systems build models up in wax or resin in microscopic layers. They're ideal for creating
hollow models (which milling cannot do), or for work with tolerances of thousandths of a
milimetor.

“The problem with the resin Machines is that the oulput is NOL $O €ISy 1O Cast,” s3ys Teague.
"Molding and injecting from those modols can 103d 10 wax detail loss problems. Tho best ideas
can bo combinations of [miling and RP} for certain models. Use the strength of each typo of
technology and make the appropriate parts with that machine. Combine the cutput to make
your ultimate part.*

Or let someone else handle it. Many service burcaus have the skills and equipment to provide the
CAD output for your job. From a cost-saving standpoint, your best investment may be in
someone olse's exporienceo. “By using us, the customer benefits from our knowledge of model
making and Manufdctunng.” says Kenik. “In addiion, we dre positioned 10 produce a high
volume of modols. The customer has 3CCoss 1O an enorMous amount of technology without
having to make the financial and time commitmonts.”

In fact, you may not know whother you want to make those commitments until you've let
someone versed in the technology show you which method is right for your design style. *I would
never sugEest that any company jump directly into a choice of one of the more expensive CAM
machines,” says Teague. “I would suggest that most companies [should] start out with a four-axis
mil There are 3 ton of things that you can do and learn with one of those machines. Use the mill
10 learn on and then 1o Make high detail parts in Carving wax. Send your more complicated parts
10 an RP sorvice contor until you loarn and docide on axactly which machine suits the products
that your company makes, Your timeo with the mial will help you when you are making your
decision on one of the higher-price machines.”

And don't be shy, if new to this, about asking a service bureau for a "test drive.” Kenik says she
gots many of those requests. “Typically the company has identified that CAD/CAM could benefit
them in some manner, but they aren't completely ready 10 commit,” she says.

If you ¢o use D $envico buredu, CAD Can $3v0 you Money anothar wary: Your dosigns can simply be
o-mailed for cutput. NO Matter whore the buredu is. “Think about the traditional process.” says
Klecka. “I'd have 1o canve my wax, cast it in sitver, finish it, rubber mold it-possibly a couple of
times -FedEx it to China with a lot of importioxport fees and formalitios in terms of paperwork,
and hope that it gets there. With CAD | can just attach it to an ¢-mail, click for a return receipt,
and | know the factory has the design®

This bit of e-simplicity also comes iInto play when considering vendors 10 create your products.
For a recent large-scale production job, Klecka sent his CAD cutput files to threo senvices, all via
o-mail, for quotes and samples. “Only thon would | determine who woulks got the work to do the
oUtpUt,” ho says. "l GOt NUMEOUS ro-5pONSes that were all 3 Mitle different. One sorvice burcau
wanted 1o grow it 3 cortain way at a specific resolution. The othor guys wanted to break it apart
50 they could mill the undercuts and 50 on. It was a matter of how best to get to the finish line to
get the best results for that part. It was very efficient because | could just send the file to the shop
that provided the best solution for an optimized production model”

In other words, it was faster. But it also showed which vendor bost understood the basics of
jewelry manufacturing. CAD may be o dawing system that augments 3 jowelet's bonch
Knowledgoe and croatavity, and CAM 3 highly skilled wax carnver that works with incredible
procision, but both depend on the quality of the human input 10 produce the bost output, Bring
what you know with you when you sit down to loarn and use CADCAM, and you'll ensure the
bost possible end results,



Rules for the Tools

Considering CAD/CAM? Here are a few things to keep in mind.

.

Before buying any CADICAM product, talk to people who use it — not just those who sell it
Visit user forums such as Orchid or Walk 10 people at trade shows and conventions. — J. Tyler
Teague
-

Systoms have differont strongths and abilities. Consider your necds before you ¢chooso d
systom, and pick tho one thatdrsquos the best fit, — ). Tyler Teague

-

Know what youlrsquore making before you start. Masters, models, or direct castings all
require different shrinkage factors depending on what rubber you use to make a mold. — J.
Tyler Teague
-

Dosign SOtlings USing MINiMum and MAXiMum stone Sizes and NOL AVenNgGo diMensions, —
Payl Klecka

.

Plan the size, shape, and point of attachment for your sprue before you start your CAD
model This lets you take advantage of your modelirsquos production parameters. — ). Tyler
Teague
-

Lay out the ossential linos and sithouetle of your pioce first 3s & guade: fingor opening.
goms, width, etc. — Paul Klocka

»
Save your work often while in process. It will pay daidonds if you need 10 go back to a
previous step and make changes or find an clement. — Paul Klecka

-
Keep files for image output and model cutput separate. They are necessarily two distinet
creative sets — Paul Klecka

-
Croate » foldor for cach project, and koep all filos pertaining o that offort togother, For
ONGOING WOrk, organize by date: Custom Work 2005, Custom Work 2006, otc. — Paul Klecka

*

Combine the strengths of CNC and RP, and use cach to make the indhvidual parts of one
piece. = ). Tyler Teague

-
Have realistic expoctations of yourself and others when learning CADY CAM! — Jill Kenik
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