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Sooner or later, everyone who cuts begins 
to wonder if there isn’t some way to sell 
these pretty things we make.  For most, 
it’s just a search for a way to pay for the 
hobby, for others, perhaps more.

I’ve been in some form of retail for 30 
years, first selling colored stones that I cut 
to jewelers, then wrapping gold around 
those stones myself, which led to a 
successful 23 year journey in the retail 
jewelry business.  Retiring from that led 
me back to the hobby of cutting and 
repairing colored gems.  So, I’ve been on 
both sides of the fence and I’d like to 
share some random, even scattered, 
thoughts about picking up  some money 
here and there.

Others may have differing opinions, and 
I’m offering up these thoughts not as a 
decisive guide but as a springboard to 
more questions and, hopefully, answers 
from others who are also involved in the 
business end of the craft.

Where do I sell my 
work?
First you need to decide where and to 
whom to sell your work. There are only 
two broad choices, retail jewelers and the 
general public. These are very different 
customers!

Consider that the jeweler must mark up 
your stones and sell them at a profit. His 
accountant will tell him that all the goods 
he sells, on average, must be marked up 
2.5 to 3 times their cost AND be sold in 
one year or less or they are costing him 
money. So, if you want $100 for that 
amethyst, he must sell the stone for 
$250-300 to make a profit. Another way to 
think of this is that someone is paying 
$250 or more for that stone you cut, but 
you’re not getting the money!

...continued on page 5

Promoting the art, skill and teaching of faceting • Expanding the knowledge of natural 
& man-made crystals • Developing & promoting uniform rules for faceting 
competitions everywhere • Sponsoring or assisting in managed competitions • Serving 
as a national repository for faceting designs, published materials & information

Selling Your Work
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this article he discusses 
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interest to many 
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PR E S I D E N T ’ S  M E S S A G E  

The results from the 2010 Australian 
International Faceting Challenge are in 
and the Australian Team took first place 
with a score of 1467.95 followed by the 
American Team's score of 1450.35 and the 
United Kingdom Team's score of 1245.24.  
Jim Clark led the American Team with a 
score 293.75 -- way to go JIM!  
Congratulations to Victor Tuzlukov for 
the individual first place with a score of 
299.17.  His three-stone average score 
(99.72) is the highest achieved by an 
individual as far back as my records go 
(1992).  

Take a look at the USFG certified cutters 
list (http://www.usfacetersguild.org/
certified_cutters.shtml) and you will see 
that Victor and all of the US Team 
members are on it.   The Single Stone 
Competition success in helping develop 
world-class cutters attests to the vision 
of the folks who set up the single stone 
competition (SSC) program back in the 
late 1990's and to all folks who continue 
to make it happen,  Speaking of 
competitions, the 2010 SSC stones need to 
be in the mail by June 20th -- still time to 
put the finishing touches on the gem 
before you wrap it all up and send it to 
Jeff Ford.  This year all classes are free!  
Remember you will need to provide an 
envelop on postage for you stones return. 

Recently our editor put out a request on 
the faceter's list for contributions to the 
newsletter.  I suspect with our 
membership of over 350 faceters there is 
the potential for several times that 
number of articles -- if you'll just sit 
down and put the words on the paper or 
the screen.  Last issue I submitted a 
write-up on the Asscher cut that had been 
written by Roger Dery.  I've cut a number 
of stones using his directions and am 
amazed at how beautiful the gems turn 
out.  Surely Roger isn't the only one out 
there who is using a generalized approach 
to cutting a stone -- maybe someone with 
experience and insights into step cuts or 
ovals or freehand designs.  If you are such 
an individual, I suspect there are a 
number of us who will be deeply 

appreciative of your communication 
efforts.  We've had a number of new laps 
and polish formulations make their 
appearance in the past couple of years 
and some of you must have gained 
considerable insights into how they are 
used -- maybe a short article on what 
works best for you is a good way to start 
your newsletter contribution career.  
Whatever the subject, your contribution 
will be a great way to introduce yourself 
to the rest of us.  Think about it a bit and 
then get busy with the writing.

Thank you and enjoy the sparkle --

Keith Wyman

More from Keith...

One of my favorite sets of designs is Fred 
Van Sant's novice series.  I'll post one 
design and you can find the rest at Bob's 
Rock shop (along with a lot of other 
designs) -- http://
www.rockhounds.com/rockshop/
gem_designs/design_index.shtml

Here is a picture of the Novice 1 design 
cut in corundum (9.3 mm, 4.44 carats) 
along with pictures of the Novice 6 
(corundum, 1.3 X 10.7 mm, 4.7 carats) and 
Novice 7 (corundum, 7.9mm, 2.06 carats).

More from Keith...

I like this set of designs because they are 
relatively easy to cut -- not very many 
tiers or facets.  If you cut them at 10 
millimeters or so, the facets are fairly 
good sized for testing new polishes or 
materials and you get to see the results 
rather quickly.  They are good designs to 
enter into GemCad to sharpen your skills 
with that program and it's always good 
practice to cut the stone with the 
computer before you cut it on the 
machine.  

I can usually cut one of these designs 
without making angle or index errors -- 
they were really helpful for learning how 
a design fits together rather than just 
cutting by the numbers.

Novice 6

Novice 7
Novice 1

http://www.usfacetersguild.org/certified_cutters.shtml
http://www.usfacetersguild.org/certified_cutters.shtml
http://www.usfacetersguild.org/certified_cutters.shtml
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http://www.rockhounds.com/rockshop/gem_designs/design_index.shtml
http://www.rockhounds.com/rockshop/gem_designs/design_index.shtml
http://www.rockhounds.com/rockshop/gem_designs/design_index.shtml
http://www.rockhounds.com/rockshop/gem_designs/design_index.shtml
http://www.rockhounds.com/rockshop/gem_designs/design_index.shtml
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More on the Asscher
In the last issue Roger Dery discussed the Asscher cut with 
comments by Keith Wyman. Keith has cut a couple of more 
examples of the Asscher and has produced a GemCad design 
from Roger’s instructions.

The red stone above is a 10.4 mm synthetic corundum that weighs 
7.63 cts while the stone on the right is a 10.1 mm citrine weighing 
4.86 cts.
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...continued from page 1.

Also, that jeweler has a steady stream of 
colored stone sellers trying to gain his 
business, so you are just one of many 
vying for his attention.

From the jeweler’s point of view, you are 
just one more salesperson taking up his 
valuable time. So, you need to 
differentiate yourself from the crowd, but 
first you need to get in the door!

The easiest way to do that is to offer 
something the others don’t, and I’ve 
found that repair gets me in the door 
every time. If you don’t know how to do 
that, I’d recommend you learn, because 
it’s really not that difficult once you get a 
little experience. Most jeweler’s have 
plenty of small damaged stones they will 
give you to practice on, but I suggest you 
buy some inexpensive stones, even 
synthetics, at a gem show and practice re-
cutting the crowns for a start.

Stop in the store with a business card, 
explain what you do, be brief, thank them 
for their time and leave.  Stop by once a 
month and repeat yourself. It works, just 
don’t give up and be very respectful of 
their time.

Once you’ve done a repair job or two, the 
jeweler will consider you a valuable 
source of profit and will be very happy to 
look at other work you do.  It’s just a 
great way to get in the door. But 
remember, your earning power is limited 
because he must make a substantial profit 
on what you charge him.

Now, if you sell directly to the public, you 
may be able to make more money, but 
now YOU must become a salesperson. If 
you like people, it really isn’t hard to sell 
your work to others. 

Here are some things that I’ve done that 
opened a lot of doors:

Teach a Class
Every community college is looking for 
people to teach interesting non-credit 
courses.  Typically, these meet once a 
week for four to six weeks, and you need 
no credentials to do it. Just about 
everyone reading this could talk about 
where gemstones come from, what makes 
them valuable, which ones are durable, 
what makes a good amethyst, etc.  
Believe me, if you make these a show-
and-tell class, you’ll barely scratch the 
surface, but you will build interest!  The 
people attending are already interested 
and it is only natural that some of them 
will approach you about buying stones.  
Of course, you can’t treat the class as a 
sales platform, but there’s nothing 
stopping you from handing out business 
cards.

When I taught my first class, I was afraid 
no one would show up and the class 
would get cancelled, so I made up some 
flyers and visited the mall stores in my 
area.  I talked to the manager of each 
jewelry store and suggested that my 
classes would be ideal for their sales-
people to gain a better understanding of 
colored stones.  Well, we had to find a 
bigger room, the room we had was 
jammed!  And I received many dozens of 
repair jobs from those stores over the 
years, and developed quite a few good 
relationships with people who bought 
from me for decades. 

Make it fun, people will ask so many 
questions  you won’t have to worry about 
“fleshing out” the classes.

Speak to womenʼs groups
Every community has women’s groups 
that meet once a month or so to discuss 
their favorite subject, be it food, fashion 
or books. Every one of them has a 
difficult time finding speakers because 
they really don’t have any money to pay 

speakers. This can be a tremendous 
opportunity for you!

Usually they will schedule 15-30 minutes 
for a speaker and I guarantee you that 
when you show up with a couple trays of 
colored stones, you won’t have any 
problem getting their attention.  The first 
time I did this I never got to speak.  All I 
could do was answer questions about all 
the stones….and I made some VERY 
good customers, too!  Try it, just keep it 
fun.  If you love stones and are 
enthusiastic, they will be too!

Flea Markets and Farmerʼs 
Markets
Flea markets and farmer’s markets can be 
an ideal and inexpensive way to get your 
name out in your community. It’s 
important to have some mounted goods 
on hand and I would suggest earrings 
and a few rings, as well as a small display 
of your work. It’s VERY important to tell 
and show people that your work is hand 
done by YOU.  Having a few unusual 
stone designs in larger sizes will set you 
apart from what they are used to seeing.  
Be sure to have plenty of business cards 
available, and small brochures don’t hurt, 
either.

You will need a display case such as those 
made by Arizona Case company to keep 
your goods secure, but feel free to get 
goods into people’s hands.  Just keep a 
watchful eye!

Promote Yourself
I once met a diamond salesperson who 
successfully sold at least one diamond 
every DAY for the course of a year.  He 
did it by carrying a one carat diamond in 
his pocket and showed it to everyone he 
met during the day! You might not be so 
aggressive, but what’s wrong with 
keeping a couple plastic gem boxes in 
your pocket or purse to show off your 
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work? In any social situation where you 
are introduced to someone new, it’s quite 
natural for them to ask what you “do”.  
Show them! And be sure to tell them that 
you sell to the public and would be 
happy to help them if they would ever 
consider a stone as a nice gift for someone 
or for themselves.  Keep a business card 
handy at all times.

On the bottom of my carry-around boxes 
I have the stone name, the weight and 
two prices. One is the retail price, the 
other is YOUR selling price.  If they ask, 
explain it. Whenever I do this within a 
group of new people I almost always get 
an inquiry or two.  Not all inquiries result 
in a sale, but if you keep it up, it will 
happen for you.

Random Thoughts
1.  Women see things differently 
sometimes. Can you believe it? In over 
thirty years of selling colored stones, one 
of the things I’ve noticed over and over is 
that women are FAR less concerned about 
what something IS as opposed to whether 
it’s pretty and sparkles.  And lighter 
stones sparkle more than darker ones.  
I’m not saying that well saturated colors 
don’t sell to women, but I am saying that 
lighter shades outsell darker shades, 
consistently in my experience. It’s 
something to think about and it has lots 
of ramifications.

2.  Men tend to get wrapped up in value, 
whether it’s treated, whether it’s rare or 
common, etc., while women are more 
interested in whether it sparkles and 
matches their outfit. I have sold many, 
many stones because the stones matched 
a favorite outfit, and the last thing the 
lady asked when leaving was “What’s 
this stone called again?” If you don’t 
believe me, ask a few ladies about this.

3. Those fancy cuts that we do don’t show 
up well in 6-7 mm stones.  Large stones 
sell for more than small ones. One way to 
differentiate yourself is to make a habit of 
cutting larger stones. They distinguish 
themselves and sell for more money, and 
are much harder for the buyer to “shop 
and compare”.

4.  Lab grown sells and it sells well.  
Jewelers often hate it, but most women 
don’t care, they want something sparkly 
that is larger than their girlfriend owns. 
Go ahead, ask them. Don’t let your 
personal prejudices get in the way of 
making money.  Cut a few large fancy 
cuts (12-14 mm) in pink laser rod and 
show them to a few ladies. I have no 
problem getting $250-300 or more for 
these and you can, too.

5. The internet can be a great seller for 
you, but….it requires you have the skills 
to produce excellent images of your work 
and you must be available at almost 

every hour or shoppers will go elsewhere. 
Many have good success using their site 
to produce telephone or e-mail inquiries, 
but I found it too much work….others 
will have different opinions.

6.  Work with a jeweler. I’ve done a few 
successful promotions where I set up in a 
store and cut there for a weekend or a 
week. The jeweler used me as a draw for 
a sales event and it worked quite well.  
People are fascinated to see a gemstone 
being faceted.  I’d suggest you require the 
jeweler to guarantee a minimum 
purchase amount, so you are sure to be 
compensated for your efforts.

In closing, I’d like to remind you that you 
should always be aware of security. Don’t 
meet people in your home, don’t 
advertise where you live. Your business 
card needs only a phone number and e-
mail address; I’ve sold many stones over 
someone else’s kitchen table.

I hope some of these ideas will get you to 
thinking about the possibilities.  There are 
many ways to help defray the costs of 
your hobby and I hope some of these 
ideas will help.  It’s easy to get 
discouraged, but remember that 
perseverance will always pay off.  
Quitters never win, just go for it!

Editor’s Note:  

Wayne Emery is one of many skilled faceters that go out of their way to contribute to Jeff Ford’s excellent USFG 
Faceter’s List which can be found at: http://groups.yahoo.com/group/usfgfaceterslist/. The list is “the” meeting point 
for faceters contributing their knowledge and answering questions for both neophyte and highly experienced cutters. 
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Occasionally, I am asked about my 
“recipes” for home made sprays & 
compounds.  Although I don’t consider 
them to be anything special, I will share 
what works for me.  As always, if you 
have health and safety concerns please 
check with the manufacturers MSDS.  
You might have to ask, but by law they 
are available to you for the asking!

Basic Supplies:
• 2 oz plastic spay bottles – I get mine at the 

retail beauty supply store, about $1.00 each.

• Stainless BB’s – McMaster Supply

• Denatured Alcohol – painters supply, I 
generally buy the gallon size.

• Acetone – painters  supply, don’t use 
fingernail polish remover as it has added 
oils.

• Unscented lamp oil - generally in pints & 
quarts.

• Extender fluid – most lapidary supplies 
carry this.   I have also heard that trombone 
oil is very similar if not the same as 
commercial diamond extenders.

• Liquid dish detergent – I typically use 
Dawn, I am sure other brands will also 
work.

50k spray:
• Start with approximately one carat of 50k 

powder in the 2 oz spritzer.  I use the mono-
crystalline bort. It is generally a light gray in 
color.

• Fill to about ¾ full with the denatured 
alcohol.

• Add a few drops or so of extender.

• Add 5~10 stainless BB’s.

• Replace the top and shake.  Ultrasonic 
cleaners also do an excellent job of mixing; 
just place the bottle in the bath and run for a 
few minutes.

To use – shake as needed, then apply one 
to several spritzes around the lap. The 
spray should allow you to distribute a 
fairly even/thin coat of bort.   Allow the 
alcohol to evaporate then apply a few 
drops of extender and burnish in as 
needed.   Once the spray mix gets down 

to ¼ bottle fill back up with alcohol and a 
few more drops of extender and mix 
again.  I will do this a couple of times 
before adding more bort.  If you like your 
bort with extenders,  add a couple of 
drops as needed. Much of the time I will 
use the lamp oil for this.  Another school 
of thought is DRY polishing on tin & tin 
alloy laps.  After the bort is applied with 
a couple of drops of lubricant and it is 
worked a bit with a Norbide block or a 
corundum boule; wipe everything off 
with a clean paper towel and polish, at 
this point the lap will be nearly dry.

Oxide polish spray/lubricant:

• Start with a 2 oz spritzer.

• Fill to ¾ full with distilled water 

• Add a few drops of dish detergent and 
shake.

To use – the point of oxide polishing is to 
use only enough spray to keep the lap 
damp, NOT DRY- NOT DRIPPING.  In 
practice I use this instead of a traditional 
drip, after the spritz I will also spread the 
spray around with a finger and reapply 
as needed, (e.g., when the lap begins to 
dry out give it one more spritz, spread  
and keep polishing).   For what it’s worth 
my lap speed for any polishing (oxides 
and oils) is generally between 100 and 150 
rpm.

Alumina spray:

• Start with approximately ½ teaspoon of 
alumina powder in the 2 oz spritzer.

• Fill about ¾ full with denatured alcohol.

• Add 5~10 stainless BB’s.

• Replace top and shake.

To use – shake again as needed, then 
apply one to several spritzes around the 
lap. Allow the alcohol to evaporate.  Then 
use the oxide polish spray as needed.  
Note the alumina will settle out, the trick 
here is by using the alcohol alone it will 

remix very easily and has very few 
problems with clogging the spray head.  
The other factor of the alcohol spray is it 
is possible to apply a very thin and even 
coat of alumina, just allow the alcohol to 
‘flash off’ before adding the water based 
spray for polishing.

Cerium Oxide:

Sorry to say that I have not discovered a 
decent way to keep the cerium oxide in 
suspension without clogging up the 
spritzer in short order.  A word about 
Cerium oxide – do not bother with 
anything but the white stuff, even though 
it might say faceting grade - any other 
color will be a waste of time. Sorry, been 
there and done that.  I generally will not 
endorse a brand names but the white 
product offered by Johnson Brothers 
seems to work very well for me. It’s okay 
to ask your dealer where is come from!

Here is the mix and technique that I use 
for Cerium Oxide, it is basically the 
method outlined by Vargas:

• Obtain a small pill bottle with cap, about 
two oz in capacity.

• Place about a tea spoon of the white cerium 
in the bottle.

• Fill about ¾ full with distilled water.

• Add half a drop of dish detergent.

• Replace the cap and shake well, allow it to 
settle over night.

• Using a new paint brush (like for plastic 
models) tease off a brush full of the cerium 
mix at the liquid interface.  It will look like 
milk.

• Apply the cerium “milk” around the lap in 
several strokes.

• Spritz the lap a couple of times with the 
oxide polish spray and spread as needed.

• When the brush is not in use store it in a 
Zip-Loc type bag.

Do It Yourself Sprays & Compounds
by Jeff Ford
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Faceter’s Seminar: 
Tucson 2011

Spotlight on New 
Director: Jeff White
My fascination with gems and minerals 
began at an early age.  I grew up in 
mineral-rich east-central Alabama.  
Like any average boy, I spent most free 
days outside, climbing trees and rocks.  
I would occasionally find some rocks 
that had incredible colors and shapes.  
Much to my mom's dismay, many of 
these rocks would end up in my 
pockets and eventually in her washing 
machine.  I later learned that many of 
these "rocks" were actually crystals, 
and to this day I retain some of my 
collection:  schorl tourmaline, 
aquamarine, yellow beryl, garnet 
schist, and wonderful sapphire blue 
kyanite, among others.  These could all 
be found within minutes of my home.  
Needless to say, I was hooked.  I began 
researching mineral locations and 
dragging my parents with me to look 
for specimens.

As it turned out, a friend of the family 
learned of my fascination with gems 
and minerals, and gave me an 
opportunity that would change me 
forever.  A wonderful older gentleman 
by the name of Joel Thompson was a 
faceter and a friend of my parents.  As 
he was getting older and no longer able 
to cut, he asked if I would be interested 
in his equipment.  I jumped at the 
chance and began teaching myself to 
facet at the age of 14.  I have been an 
avid cutter since then.  I went on to 
graduate from The University of 
Alabama with a degree in chemical 
engineering, but I retained my love for 
gems and faceting.  After relocating 
to Tennessee in 2002, I resumed cutting 
professionally.  I am mostly self-taught, 
although I have attended William 
Holland School of Lapidary Arts 
(which I highly recommend).  I have 
participated in several gem cutting 
competitions, including the Lapidary 
Journal Gemmys (2nd Place, 2009) and 
the USFG Single Stone competition 
(Grand Master, 2009).  I continue to live 
in Kingsport, TN, with my lovely wife, 
April.                                       -Jeff White

In general I have found that Cerium 
oxide needs to be broken down just a 
little before a good polish will come up.  
That is, work the oxide just a bit with a 
scrap piece of quartz; then do not start 
polishing on a nearly finished facet.  
Start with a just getting started facet 
somewhere else in the tier and work the 
oxide a bit first.  Once the polish starts to 
come up in good order, THEN, proceed 
to facets that are nearly finished for the 
final kiss.

One final tip – with the water based 
mixes add a couple of drops of tincture 
of iodine to keep any fungus or other 
undesirable growth at bay.

Great faceters didn't become great 
overnight: they had great help. Books and 
the internet are helpful, but there is no 
substitute for getting advice straight from 
someone who has cut a lot of stones and 
thought deeply about their craft.

I have been going to Tucson for the gem 
shows since 1982. In that time I have 
participated in numerous seminars 
geared towards the gem trade. But I don't 
recall a Tucson-based seminar venue 
focused solely on the faceter.

Next February, the United States Faceters 
Guild is sponsoring five faceter-focused 
one-hour seminars during the week 
leading up to the Old Pueblo Lapidary 
Club's annual HobNob. We've scheduled 
the seminars an hour before the regular 
Tucson shows open. This way, faceters 
can participate in the seminars without 
interrupting their Tucson schedule. 
Besides, can you think of a better way to 
start a Tucson show morning than with 
other faceters?

Presenters for Tucson 2011

• Dalan Hargrave: concave faceting 
and other innovated techniques

• Jon Rolfe: equipment and lap issues 
& solutions

• Wayne Emery: professional dopping 
techniques

• L. Bruce Jones: discussion of 
gemology for faceters

• John Bailey: buying rough at shows: 
tools & techniques

We're hoping that by spending a little 
time with a few of the best and 
brightest faceters in our craft today, 
you'll be closer to mastering the craft 
yourself.

If you are a current member of the 
United States Faceters Guild, there is 
no charge to participate in any of the 
presentations. If you are not a member, 
we'd love to have you join us at 
Tucson, however there will be a 
nominal charge of $10 per session. (Or 
maybe you should just join the USFG; 
an annual membership is only $18.)

We're still working on the details for 
the seminars. In future newsletters 
more information will become 
available including specific dates for 
each presentation, location and times, 
and an expanded write-up regarding 
each seminar.

Hope to see you there!

Roger Dery
thecuttingworks2@cs.com
248-545-3546

mailto:thecuttingworks2@cs.com
mailto:thecuttingworks2@cs.com
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The last few decades have seen a surge in 
innovative gem cutting designs. Actually, 
Solomon said it best, “there’s nothing 
new under the sun.” Most , if not all, of 
these relatively new designs employ 
techniques that have been around for a 
long time. Concave and convex cutting 
has its roots in the optical glass industry. 
V-groove cutting has its roots in the cut 
glass industry and I’m not sure who first 
cut a hole in a gemstone but I think he 
was living in a cave.

Although the optical “tricks” used in 
modern designer gemstones have been 
around, what a person does with those 
techniques constitutes design. I like to 
refer to these techniques, as well as the 
constant gemstone properties, as 
components of an artist’s pallet available 
to the lapidary artist. Using these can 
direct light and color in an unlimited 
array of pleasing designs.

For example, the optic dish which comes 
from the optical industry has been widely 
used to converge or diverge light. The 
example below shows Super Nova, a 62 ct 
sunstone carving, with a single optical 
dish cut in the top surface.

 

That dish allows the viewer to see the 
dimples cut in the bottom of the 
gemstone, which are actually all near the 
same size, as reduced in size.

Another example of technique is seen in 
this lavender quartz cut on a compound 
concave style. The curve of these facets 
goes in both directions. The important 
thing to remember with this technique is 
to keep the curve which goes from top to 
bottom of the stone within the critical 
angle of the gemstone being worked. The 
effect this has creates elliptical reflections 
rather than elongated reflections typically 
found in concave cutting.

Another popular technique is v-groove 
cutting. If v-grooves are cut on the 
bottom of a gemstone the angle created 
should reflect across to the adjoining v-
groove and stay within the critical angle. 
Additionally the pattern can be reflected 
in the pavilion facets giving the gem a 
kaleidoscope effect such as the example 
in the ametrine.

Another technique involves simply 
reflecting a pattern carved in the stone 
such as the 3-D Illusion carving in 
kunzite. (Kunzite can be carved if done 
properly)

Even with all of the innovative tricks 
available today you might find you need 
a little assistance to give the gemstone the 
desired effect. This Safe Harbor sunstone 
carving featuring a ship safely harbored 
in the bay needed a little something extra 
to give the piece the desired dramatic 

Innovative Optics in Gemstone Design
by Dalan Hargrave
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effect I wanted. The lighthouse contains a 
LED light that can be turned on and off.

Regardless of whether its flat faceting or 
innovative optical techniques, there is still 
a lot of unexplored territory in gemstone 
design. My goal as a gem artist is to take 
the natural beauty of each gem and 
through artistic expression and 
innovative optics, transform it into a 
work of art.

This article contains copyrighted excerpts 
from the book Innovative Optics in 
Gemstone Design by Dalan Hargrave 
which will likely be published later this 
month with his book on concave faceting.

Member Submissions: from Dave Williams
Sent in recently are two photos of stones cut by Dave Williams in California. The first, on the left, is a pink CZ cut as a practice 
stone for the single stone competition. The center and right photos are of a bi-color tourmaline that Dave has recently set. Nice 
work again!

Pink Elbaite Tourmaline
The pink elbaite tourmaline below was mined in Nigeria and purchased from 
Brume Jeroh. The cut is Jeff Graham’s Kling Dart, which at 40 facets is simple 
and quick to execute. It is very similar to Fred Van Sant’s Novice #6, a photo of 
which can be seen on page 2. The cut really livens up if concave facets are cut 
in the pavilion but they weren’t in the stone below.

The stone was photographed with a Nikon D-90 and Sigma 105 mm macro 
using an MK Gem Box.

Nigeria is very interesting as a source of gem materials. At one time in geologic 
history it abutted Brazil and shared its geologic provinance. The gem deposits 
are very similar to Brazil’s with much yet to be discovered.        – L. Bruce Jones
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The Perfect Polishing Lap
by Jon Rolfe
Ask a hundred gemcutters the attributes 
of a perfect polishing lap, and there will 
probably be a hundred and one answers.  
Most will be right, a few will be wrong, 
and the rest will work well for the people 
who use them – and no one else.  This is 
because, as we all know, polishing is 
technique sensitive, and people develop, 
over years or even decades, their own 
techniques of speed, pressure, “feel” and 
coolant.

In short, the “Perfect Polishing Lap” is 
probably the one you have not tried yet, 
or the next one after that one! However, 
there are certain principles that I use in 
developing my laps that have helped: 

• The ideal lap runs cool and does not 
overheat the stone.

• The lap will accept a variety of 
polishing media.

• The lap will perform well on the entire 
range of minerals.

• The lap will not waste polish or time.

Here are the principles I have used.

1: Low Coefficient of Friction against 
the mineral.

The good old phenolic lap can always be 
relied upon, as it always produces some 
kind of a polish, and often quickly.  
However, since the material has been 
used for industrial clutches and brakes, it 
also does this as a lap, and heating, 
especially when using alumina polishes, 
is a problem if the lap ever runs dry, and 
Heat can be suddenly generated where a 
stone such as peridot can fracture.

Ideally, the stone should not even “see” 
the lap.  We want to put power into the 
polishing particles and the process, not 
into generating heat.

So the ideal lap will have a low coefficient 
of friction.

2: The Liquid Film.

Between the lap and the facet is where the 
action is.

The study of tribology is commonly 
applied in bearing design but extends 
into almost all other aspects of modern 
technology. Any product where one 
material slides or rubs over another is 
affected by complex tribological 
interactions.

When Babbitt was able to define the 
principles of elasto -hydrodynamic 
lubrication, he did so almost by accident.  
He noticed oil leaking out of the filler of a 
journal bearing as it was running.  He 
pushed a cork stopper into the hole.  It 
was blown out.  So he drove a wooden 
peg into the hole.  It was blown out. He 
then connected a pressure gauge to it, 
and was surprised.

The crankshaft of your car engine is 
levitated by an oil film in shear in a 
narrow channel; the space between the 
bearing and the shaft. Film pressures of 
50-100+ megapascals are common. So, if 
you have a stone that will not polish, and 
the lap is very wet, you are getting a 
demonstration of this effect as the stone 
hydroplanes.

In recent years, I modified my charging 
instructions page to reflect this, and 
everyone is reporting faster polishing 
with less effort and better results.

http://www.battlap.com/charging.html

From the page:

• Wipe lightly with a WD-40, (mineral 
spirits, "Snake Oil™",other extender, 
etc., . dampened tissue. )

• Wipe nearly dry. 

• Rub on with a clean fingertip a thin 
'monolayer' of your chosen diamond 

powder, such as 50K for polish or 3K 
for prepolish. 

• Use a test piece of corundum to set the 
diamond powder...OR just start 
polishing. 

• When polish rate slows down, wipe off 
swarf and "Black Stuff" and repeat 
previous steps.

Why WD-40™, when people do not like 
the smell? Because when a higher 
viscosity oil is used, you are preventing 
work from being put into the polishing 
process, and fighting the hydroviscous 
shear.  You will make this gunk loaded 
with rock dust, and as its viscosity and 
shear increase, you will do more and 
more work for less and less results, until 
the process collapses and causes scratches 
and agglomeration or heat damage.  This 
is why there are other extenders used. In 
a worldwide pursuit, we have to identify 
something people can easily find.  This is 
why I came out with “Professor Ignatius 
Brand Snake Oil.”

3: Surface Characteristics:

Polarity:  Diamond loves oil. Oxides love 
water.

Offset printing works because the process 
is based on the assumption that oil and 
water do not mix.  The offset printing 
plate has areas of a nonpolar coating 
where there is an image, and bare 
aluminum where there is white space.  
The oil-based ink rolls only onto the 
nonpolar polymer areas, and the water-
based fountain solution is only attracted 
to the bare aluminum.

So for best results on using a charged-tin 
polishing lap that was used for oil, 
washing it with a detergent before using 
a water based oxide slurry is good 
practice.  The Darkside™ Lap was 
developed so as to have both polar and 
nonpolar domains.

http://www.battlap.com/charging.html
http://www.battlap.com/charging.html
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Surface Complexity
Fractal geometry can be used to 
numerically quantify the surface 
complexity of a polishing lap, just as it is 
used in industry to design things like tire 
treads. 

Why is it relevant?  One reason is to 
reduce the hydroplaning from 
hydroviscous shear.  This explains why 
some people score their laps.

The other reason is to aid in retaining the 
polish particles and to give effectively 
more working lap surface.

The vitreous ceramic lap can serve as an 
example of low surface complexity.  They 
are generally not used with a flood of 
coolant, or thick films of diamond, and 
are a special case. So I quantified the 
information dimensions of the structures 
I make, and use it as a tool in developing 
new laps. (e.g. Benoit information 
dimension method.)

• BATT™: Fractal Dimension: 1.862

• BA5T™: Fractal Dimension: 1.5247 

• DARKSIDE: Mean  Fractal Dimension: 
1.574

(Note: The polar and nonpolar regions 
have different complexity)

One of the reasons Wyckoff had 
suggested the use of a cast iron lap was 
because the structure is porous and 
complex.

Affordability and 
Practicality
In trying all kinds of lap materials, we 
can rule out obvious things, such as 
materials that dissolve in water, materials 
that are not affordable, such as .999 Silver 
(I tried it..it's quite a good lap.) or things 
that are dangerous, toxic, radioactive, or 
poorly wearing, or are incompatible with 
the process.  For example, attracted by 
low prices and easy fabrication, people 
keep trying aluminum laps all the time.  
They are draggy and as they are abraded, 
grow new films of alumina of 
uncontrolled sizes, and are pretty much 
an exercise in misery, but everyone has to 
try one once.

Most thermoplastics are not a great idea. 
Their surfaces friction flow, and the facets 
polished are not all that flat, but still, they 
are one of those things that seem to work 
when all else fails.  The polycarbonate lap 
came into existence because of all the free 
AOL CDROMs that were mass-mailed to 
everyone on Earth, so the price was right.  
With cerium Oxide, they will polish 
quartzes fairly well.  They certainly were 
affordable!

The Darkside™ was developed to create 
an affordable lap that was less costly to 
ship, and  that did not require a charging 
process. 

Beginners especially have trouble 
charging metal laps. I had actually gotten 
emails that stated things like, “I bought a 
BATT™ and just could not get it to polish.  
A year later I took it down, and put 
diamond compound on it and it worked 
great!” 

I would say they were joking, but sadly, I 
have had too many of such to think they 
ALL were.

This Darkside™ development was also 
done in response to the tin price gouging 
we saw last year, where tin had hit 
$25,000 a ton.

I was therefore surprised when the 
Professional and Production cutters liked 
them so much, which illustrates that the 
people who make the laps cannot predict 
what the market response will be until 
they actually get into the hands of the 
users.

Latest Products in 
2010:
In Early 2010, the Greenway™ was 
released. This is a captive Chrome Oxide 
composite lap.

The BATTSTIKS have been on the market 
for quite a while now.  They are a water 
soluble friction melt “crayon”. They were 
originally introduced to train people to 
learn to use the very low oxide loading 
on the Darksides™.  With the 
introduction of the Chrome Oxide 
BATTSTICK, it was now possible to use 
this oxide without turning the operator or 
the room green.

Their sequel has been a diamond version, 
the Diastik™.

New products for the cabbing market 
have been developed and are now being 
tested by users.

The Greenway Lap The Battlap The Battstiks



A lot of diagrams that come out of  Data 
View 2 do not have the pre-forms 
attached with them as the designer had 
on their original diagram. All of Fred Van 
Sant’s diagrams in Data View 2 do not 
have the pre-forms included as they are 
in his Star Cuts. Only if the diagram is a 
CAM pre-form, as a lot of diagrams are, 
such as rounds, can you cut them with 
out a pre-form. CAM stands for center 
angle method where you cut all the 
breaks to a center point and this gives 
you the outline of the girdle where you 
cut the same index’s as the breaks at 90 
degrees.

You can easily make a pre-form with Gem 
Cad by erasing all the facets on the crown 
of a diagram in Gem Cad and starting 
with an angle of your choice (I usually 
start with 30 degrees and then let Gem 
Cad figure the rest of the angles). You are 
using the existing girdle as reference 
points. For those out there that don’t use 
Gem Cad, or are new to faceting, you 
should be aware that some stones can’t be 
cut without a pre-form. You must either 
ask a friend for a pre-form or select 
another diagram. After some experience 
you will be able to identify a diagram that 
needs a pre-form. Some stones that look 
like they need a pre-form may not. Some 
diagrams that have four facets that go 
from the culet to the girdle and have a 
Barion, can be cut without a pre-form. As 
I stated above some may and some may 
not. Usually after a pre-form that is 

necessary is cut to establish the girdle, the 
pre-form angles are cut away with the 
angles on the diagram. Remember a pre-
form’s purpose is to establish the outline 
of the girdle and to size the stone at the 
same time.

Preforms

CAM: The centerpoint angle method of 
making a preform: 

1. facets are cut to a temporary centered 
culet point at given angles and indexes.

 2. the dop arm is then set parallel to the 
lap (90 degrees on the protractor), and the 
facets are cut using the same index 
numbers to make a level line around the 
stone. This results in the desired shape.

Cone Point: The point of a cone. Usually 
made to serve as a temporary or 
permanent center point at the culet. Used 
to find the center.

ECED: (Equal center to edge distance) 
This term refers to the length of an 
imaginary line on the girdle plane which 
extends from the center of the girdle 
plane to connect at 90 degrees with a 
girdle facet as seen in the plan view. A 
design labeled ECED indicates the stone 
can be preformed at a single mast height 
setting. 

OMNI: A special sequence of meet point 
cutting which makes the shape. A set of 
facets is cut to a center point. Then a set 

of 90 degree facets is cut, using index 
numbers different from the culets, in a 
chaining fashion. The shape is made but 
the girdle is not level.

CLAM: The corner locator angle method 
for locating a corner on a preform. For the 
pavilion, Two temporary facets make a 
line from culet to corner. Note, sometimes 
a stone is a natural clam.

MEETPOINT: You can also preform a 
stone using the meet point method 
usually starting at the culet. But again 
you may induce errors as you go.

I got this information several years ago 
from Fred Van Sant.

Photos Above. The pink stone is a 12 mm, 
15.2 ct. CZ by Fred Van Sant, FVS-186. As it 
comes out of Datavu2 it comes with out a pre 
form but in Fred's Star Cuts it has two 
different pre forms. One is a CAM and the 
other is girdle measurements. The stone is 
very difficult to cut without a pre form, 
although it can be done, it is not very 
accurate.

The violet CZ is a design of mine based on the 
scintillator brilliant by Ed Soukup. I wanted a 
good brilliant oval and had to use an 80 index 
in order to make it work but it accomplished 
my goal. I have cut three others in the past 
but they sell as soon as someone sees them.

The Smokey Quartz is in here because I 
wanted to show what a concave pavilion can 
do to help the low RI of 1.54.

How To and What For #25: Pre Forms
by Art Kavan

U N I T E D  S T A T E D  F A C E T E R ’ S  G U I L D  N E W S L E T T E R
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In the March issue we discussed the 
importance of gem identification for 
faceters and provided information on the 
most significant common gemological 
instruments. In this, the second 
installment of a planned series of articles, 
we introduce the refractometer as 
arguably the most important single 
instrument in our quest for proper gem 
identification.

Mineral Definition by Chemistry 
and Structure
Every mineral is uniquely defined by two 
characteristics; chemistry and structure. 
The chemical composition of a mineral is 
provided by its chemical formula which 
typically omits minor and trace elements 
and those may be important in 
determining physical properties, 
including color. A full chemical analysis 
goes beyond a simple formula and lists 
all major, minor and sometimes trace 
elements. It used to be that chemical 
analysis was undertaken by complex wet 
chemistry methods that were time 
consuming and subject to error. Today, 
most chemical analysis of minerals is 
done by electron microprobe although a 
number of other analytical instruments 
and techniques are also used.  The most 
extensive set of mineral formulae are 
published in the 9 volume set of Rock 
Forming Minerals by Deer, Howie & 
Zussman.

Minerals may have identical chemical 
compositions but completely different 
structures. The simplest and most elegant 
example is the difference between 
graphite and diamond. Exact same 
chemical composition - simply carbon, 
but different structures that provide for 
widely divergent physical properties.

While the chemical composition of a 
mineral is important to its definition, the 
second requirement for absolutely 

defining a mineral is the arrangement of 
the atoms in its crystal structure. The 
determination of crystal structure is done 
by x-ray diffraction, the main instruments 
used being the single crystal 
diffractometer and the powder 
diffractometer. 

As an example of why structure is 
important let’s take an aluminium silicate 
with the formula Al2SiO5. The formula 
defines three different minerals, kyanite, 
andalusite and sillimanite, and to know 
which one you have there has to be an 
understanding of the structure as well as 
the chemistry.

The combination of chemical composition 
and crystal structure is referred to as 
crystal chemistry and it is crystal 
chemistry that causes the complex 
physical, chemical and optical properties 
that characterize each mineral.

Fortunately we don’t need electron 
microprobes and powder diffractometers 
to identify gemstones, but if you had this 
equipment and knew how to operate it 
you could unambiguously identify any of 
the known 4300 minerals. The fact that 
there are 14,000 historical mineral names 
is quite another issue.

As you start off, or continue, the quest to 
identify gem species it is important to 
understand that an absolutely definitive 
identification is not made by measuring 
physical and optical parameters. It 
always comes back to the basic two issues 
– chemistry and structure, or if you like, 
crystal chemistry. 

Optical Mineralogy
Optical mineralogy, comprised of the 
disciplines of optical crystallography and 
optical crystal chemistry, is an 
enormously complex subject that is 
typically introduced to the geology major 
when they learn to use the polarizing 

petrographic microscope as a means of 
rock and mineral identification. 
Fortunately, we can skip most of the 
complexity and focus on the use of the 
critical angle refractometer.

Crystal chemistry causes light to behave 
in certain ways when it impacts a crystal 
and then passes through it. Practically 
speaking, the ratio of the speed of light in 
air to the speed of light in the crystal is 
known as the refractive index (R.I. for 
short) and for most minerals this is the 
most important of several measurable 
properties used in a gem’s identification.

Optic Character

Several things can happen when a ray of 
light impinges upon a crystal. We know 
that the ray slows down, due to the 
optical density of the material, but 
beyond that we categorize the material 
as:

1. Isotropic

2. Uniaxial

3. Biaxial

Isotropic materials are those that form in 
the cubic crystal system (e.g. like 
diamond or garnet) or are amorphous, 
like glass, plastic and amber. Light travels 
in all directions at the same speed and as 
a result only one reading will be seen on 
the refractometer.

Uniaxial crystals have one optic axis 
which corresponds to the c-axis and 
where the light behaves as if isotropic. 
The light ray splits into two rays that 
travel at different speeds and vibrate in 
different directions, one in the horizontal 
plane, which is called the ordinary ray, 
and one in the vertical plane 
corresponding to the c-axis and this is 
called the extraordinary ray. In the 
refractometer you will see one fixed 

Gemology for Faceters #2
by L. Bruce Jones, G.G., F.G.A., D.Gem.G.
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reading and one variable reading as the 
stone is rotated. Uniaxial materials 
crystallize in the tetragonal, trigonal and 
hexagonal crystal systems and include 
such gems as corundum, quartz and 
beryl.

Biaxial crystals have two optic axes that 
are singly refractive and three refractive 
indices that vibrate in different directions 
designated alpha, beta and gamma. In the 
refractometer you will see two variable 
readings when the stone is rotated. 
Biaxial materials belong to the triclinic, 
monoclinic and orthorhombic crystal 
systems and include such stones as topaz,  
peridot and tanzanite.

Birefringence and Optic Sign

Looking at things in their simplest form, 
when you have a stone on the 
refractometer and you rotate it, three 
things can happen:

1. You get one reading that remains 
constant as the stone is rotated on the 
hemicylinder. In this case you have an 
isotropic (singly refractive) material.

2. You get one reading that remains 
constant and one reading that is 
variable and thus you have a uniaxial 
material.

3. You get two readings that are variable 
in which case you have a biaxial 
material.

Fortunately, the minimum and maximum 
readings are available to us on any single 
facet of the gemstone when it is rotated. 
The difference between the minimum and 
maximum readings is called the 
birefringence. Birefringence is an 
important quantity that is oftentimes 
more consistent than refractive indices 
which can be somewhat variable within 
gem species based on variations in crystal 
chemistry.

Uniaxial and biaxial materials have what 
is called an optic sign and can be either 
positive or negative (or rarely, in the case 
of biaxial materials, indeterminable).  
When the index of refraction of the 
extraordinary ray of a uniaxial material is 
greater than the ordinary ray the sign is 
positive, when the converse is true then 
the material is negative.

For biaxial crystals the sign is positive if 
beta is closer to alpha than gamma and 
negative if beta is closer to gamma than 
alpha.

In most cases you will not need to 
determine optic character and sign to 
make an identification. Typically, just 
determining the maximum and minimum 

R.I. and the birefringence will suffice. 
Note that it is not possible to determine 
optic character and sign on any facet of a 
doubly refractive stone. 

The Refractometer
So how good is your stop watch? It’s 
clearly not practical to flip the light-
switch on and off and record how much 
slower light is that passes through a 
crystal. Fortunately a refractometer can 
measure the critical angle of a gem 
allowing light to form a shadow line on 
the calibrated scale of the refractometer 
and so you can directly read the R.I. from 
the scale. More detail on how a 
refractometer works is available in many 
books on gemology and gem 
identification.

As indicated in the last article, a good 
refractometer is not inexpensive with new 
models ranging from $550-$950, yet with 
proper care they will last a lifetime.  The 
best instruments are made by 
Gemological Products (Gem Pro 
refractometer), Rayner Instruments 
(Dialdex), GIA’s Gem Instruments 
(Duplex II), System Eickhorst (SR 0.01) 
and Krüss (ER601 & ER604).  Again, 
avoid the cheap Chinese eBay 

Part of a refractometer scale with a 
monochromatic light source.

Two U.S. made GemPro refractometers. On the 
right you can see the relative size of the 
hemicylinder and the magnifying eyepiece and 
polariod filter.
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instruments that cost in the $100 range 
new, but by all means purchase a used 
high quality refractometer on eBay.

In addition you will need contact fluid 
with an R.I. of 1.80 +/- .1, usually 
included with the instrument, and a 
light source.

Dispersion & the Light Source

When light passes through an optically 
dense medium like a crystal its speed 
varies with its wavelength. Violet light 
with its shorter wavelength has the least 
velocity and is refracted most, while red 
light with its longer wavelength and 
greater velocity is refracted least. As a 
result, the refractive index of a gem will 
be slightly less for red light than it will 
be for violet light. The difference is 
known as dispersion and is commonly 
seen when a prism breaks light into its 
component colors or when a diamond 
flashes different colors of the spectrum as 
it is moved in relationship to the 
observer’s eye. Different gem materials 
have different coefficients of dispersion, a 
measurable property.

The practical matter is that when you 
view a gem’s refractive index on the 
refractometer scale the line that you see 
will not be as sharp in white light as it 
will be with monochromatic light (light of 
one-wavelength). By convention, sodium 
light is the standard, with a wavelength 
of 589 nm. As a result, many 
refractometers have built in yellow light 
sources that attempt to duplicate this 
wavelength by using bandpass filters or 
LEDs, thus providing a sharper shadow 
line on the refractometer scale and a more 
accurate reading.

Some refractometers come with built-in 
light sources (e.g. Krüss) but most use 
separate light sources that may have both 
white and yellow monochromatic light. 
GIA’s older grey Utility Lamp is often 
seen on eBay for $100 or less and 
functions quite well. Fiber optic light 
sources and even a Maglite can also be 
used. The GemPro refractometer, at about 
$545, comes with a yellow 
monochromatic filter and represents the 

lowest-cost, high-quality instrument and 
is made in the U.S.. (http://
www.gemproducts.com/products.html)

Care and Feeding

Before we talk about the techniques of 
using the refractometer, there are a few 
things you should know.

1. Naturally occurring gem materials 
have refractive indexes that range from 
a low of about 1.37 in the case of opal 
to 2.87, in the case of hematite.

2. Most critical angle refractometers can 
measure from 1.30 to 1.80. The 
limitation is caused by the R.I. of the 
contact fluid between the gem and the 
hemicylinder (usually composed of 
leaded glass with an R.I. of 1.90 or so), 
with fluids over 1.81 being highly toxic 
and increasing in viscosity as R.I. gets 
higher. Fortunately, the R.I. of the most 
popular gemstones typically fall within 
the refractometer’s range, the most 
common exception being diamond and 
many of  its simulants along with some 
garnets and zircon.

3. Refractive index fluid is generally a 
mixture of diiodomethane (methylene 
iodide) and sulfur with added 
tetraiodoethlene, which is mildly toxic 
and corrosive. Don’t let it get on your 

skin and wipe it off the hemicylinder 
surface with a tissue when you are 
finished. The liquid turns dark upon 
exposure to light so keep it in a dark 
place.

4. The glass of the hemicylinder is 
typically quite soft and can be 
scratched easily by a gem. Take care 
not to apply pressure to the gem when 
placing it on the hemicylinder, and 
don’t use tweezers!

Using the Refractometer
On a faceted stone select the largest facet 
with the best polish, generally the table, 
and clean it quickly by rubbing it briskly 
back and forth on a piece of paper. Place a 
very small droplet of R.I. fluid on the 
center of the hemicylinder and place the 
stone, table facet down, on the drop. 
You’ve now made an optical connection 
between the hemicylinder and the stone.

Look through the eyepiece, moving your 
head up and down slightly until you see 
a shadow-line and note its position. It 
should be possible to interpolate to .001 if 
you are using a monochromatic yellow 
light source. If the only reading you are 
seeing is 1.80 or 1.81, then the material is 
over the limit of the refractometer.

GIA makes the Utility Lamp. This is an 
older model with three ports. The yellow 
port is monochromatic and the top is 
useful for a dichroscope. Often found on 
eBay for $100.

http://www.gemproducts.com/products.html
http://www.gemproducts.com/products.html
http://www.gemproducts.com/products.html
http://www.gemproducts.com/products.html
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Place the polarizing filter on the ocular 
and rotate it 90° back and forth (N-S to E-
W). Does the shadow-line move? If it 
does not, rotate the stone 45° and rotate 
the polarizer back and forth again. Any 
movement? Repeat with the stone rotated 
to 90° and 135°. If the shadow-line stays 
the same then the stone is very likely 
singly refractive (isotropic).

If the shadow-line appears to move then 
record two readings, one with the 
polarizer at its initial position and one 
turned at 90°,  and do that with the stone 
at the 45°, the 90° and the 135° position.

You will have eight readings in all. Note 
the high and low readings. These are the 
minimum and maximum R.I. values, 
subtract the lowest from the highest and 
you have the birefringence. Let’s say your 
lowest reading is 1.624 and your highest 
is 1.644 with birefringence of .020. You 
have a tourmaline!

Plotting Optic Sign

For most cases the technique above will 
give you the numbers necessary to look 
up your unknown in a table of refractive 
indices and you’ll be able to identify what 
you have, or more than likely, confirm 
your suspicions. If you can’t manage a 
definitive answer with just R.I. you can 
revert to other gemological instruments 
to measure specific gravity, check the 
spectra or inspect internal characteristics 
and we’ll discuss those techniques and 
more as the series of articles continues.

In very rare cases you might need to plot 
the indices of refraction and their 
variation to determine optic character 
and sign. Typical examples usually given 
are separating quartz from scapolite or 
peridot from sinhalite.

While with the standard procedure you 
might check a gem in four positions, 
when you are plotting I like to expand to 
eight sets of readings at 0°, 30°, 60°, 90°, 
120°, 150° and 180°.

In the more complex case of a biaxial 
stone you will have two shadow lines 
that move. The higher R.I. is designated 
gamma, the lower, alpha. If gamma 

moves less than half way to the lowest 
alpha reading, the stone’s sign is optically 
negative, if it moves more than half way, 
the stone is optically positive. If it moves 
exactly half way the stone is without sign 
as the 2V=90° (a 90° angle separates the 
two optic axes. The lowest R.I. reading of 
gamma is typically called beta. If the 
alpha and gamma actually meet, then 
that index is beta; if they don’t, then it’s a 
close approximation and you may want 
to try another facet. There is a technique 
to find true beta using the transmission 
angle of the polaroid filter of the 
refractometer but it is beyond the scope 
of this necessarily brief discussion.

You can easily graphically plot the eight 
upper readings as a line and the eight 
lower readings as a line to graphically see 
how things sort out. 

A Few Caveats

Of course there are some exceptions that 
make this all a little more interesting.

• In some cases where birefringence is 
high one reading could be off the scale 
of the refractometer.

• If you have an R.I. reading on an 
isotropic stone between 1.50 and 1.70 
the stone is most likely glass.

• The optic axis is the direction of single 
refraction in a doubly refractive gem 
and so along the optic axis there is only 
one constant R.I. reading. So, if the 
optic axis is perfectly aligned 
perpendicular with the facet upon 
which you are taking the reading it is 
possible for a uniaxial stone to act as if 
it were isotropic. This is, fortunately, 
unusual, and if you expect this is the 
case taking a reading on another facet, 
or using the polariscope, will solve the 
problem. This is why many formal 
gemological examination procedures 
start with the polariscope to determine 
single or double refraction and that test 
takes literally less than 10 seconds to 
accomplish. Some gemologists use the 
refractometer first and then quickly 
confirm whether or not the stone is 
isotropic with the polariscope. Some 

always take readings on two facets of 
every stone they test on the 
refractometer.

• If the facet on the refractometer is cut 
perfectly perpendicular to the optic axis 
of a uniaxial stone then the 
extraordinary ray, the one that usually 
moves, will remain stationary. 
Fortunately this is at it’s full spacing 
from the ordinary ray so both R.I. 
indices and birefringence can be 
determined.

• Finally, in a biaxial crystal you may 
have a condition where the optic axis is 
perpendicular to the facet being tested 
and one shadow edge will remain 
stationary, so the stone appears 
uniaxial.

• In summary, you can find the minimum 
and maximum R.I.s, and thus the 
birefringence, on any facet, but you 
may not be able to determine optic 
character and sign on any facet of a 
doubly refractive stone.

Again, if more than two or three stones of 
every 100 you test require the deter-
mination of optic character and sign, I 
would be surprised. The high and low 
R.I.s and birefringence will almost always 
tell the tale.

The Distant Vision or Spot Technique

Occasionally you may want to determine 
a rough approximation of R.I. on a 
cabochon or a stone with no flat surfaces. 
In this case you can use the “distant 
vision” (U.K.) also called the “spot” (U.S.) 
technique.

Critical to the effort is a very tiny droplet 
of R.I. fluid, equivalent to no more than 
the distance between two of the closest 
divisions on your refractometer. Place the 
droplet on the hemicylinder and the apex 
of the cab on the drop thus making your 
optical connection.

Looking through the eyepiece of the 
refractometer from a distance of between 
10” and 16” nod your head up and down 
a bit like you were nodding in agreement 
and look for the tiny dot that should turn 
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from dark to light. If you can move your 
head with precision you may actually see, 
under ideal conditions, a shadow line 
that bisects the spot and this is your R.I. 
approximation. If not, note where on the 
scale the spot turns from light to dark and 
read the scale. Spot readings are usually 
only given to .01 units and birefringence 
measurements are typically not possible.

Using a larger spot of fluid and rotating 
the polariod filter can induce “carbonate 
blink” if birefringence is very large and a 
very rough estimate of birefringence is 
sometimes possible. You might use this 
on a cab of rhodochrosite, for instance.

Some people have trouble getting the 
spot and the scale of the refractometer in 
simultaneous focus. This is where the 
Dialdex refractometer is superior because 
of its external scale.

In Closing

While optical mineralogy is a complex 
subject, the techniques necessary to 
effectively use a refractometer are easily 
learned and just require a precision 
instrument and a bit of practice. As a 
faceter, you are probably generally 
familiar with gem materials and the use 
of the refractometer is the quickest way to 
confirm your stone’s identification. It will 
assist greatly in your confidence that 
what you are cutting and selling is what’s 
been represented to you. And, who 
knows, you may discover that the 10 
carat spinel you just cut is really a 
taaffeite!

Three contemporary refractometers. The one in back is the GemPro model 
available from Gemological Products in Oregon for $545 with a monochromatic 
filter that installs in the light port in the back. You could use a Maglite as a light 
source. 

The center unit is made by GIA’s Gem Instruments and is familiar to thousands 
of GIA trained gemologists. It comes with R.I. fluid but requires an external 
monochromatic light source. Cost is about $850.

The unit in the foreground is the Rayner Dialdex, made in the U.K. but hard to 
find. The Dialdex is unusual in that you match a black tape with the position of 
the shadow line and then read your R.I. directly from the dial mounted on the 
right; there is no internal scale. This is an excellent instrument and is available 
from Rubin & Son in Antwerp for about $760 and requires an external light 
source.

Editor’s Note:  

I’m happy to try to answer any technical gemological or gem instrument related questions for any USFG Member. I’m 
also quite willing to identify any gem material free of charge for USFG members. I can be reached at 208-712-0172 or 
by e-mail at bruce@gemscientist.com
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Rob Kulakofsky: Color Wright
Faceting accessories at discount prices and select faceting rough. Also 
slabs, cabbing and carving rough, cabochons, beads and more!
Visit our new warehouse at the Tucson Show.

Web: http://www.color-wright.com
E-Mail: rk2@color-wright.com
Tel: (toll-free) 877-548-1439

Marsh Howard
Manufacturer of the “LL” Lightning Lap™
Lapidary solutions for the 21st Century

Web:  http://www.Lightninglap.com
          http://MagDop.com
E-mail: facetor98@yahoo.com
Tel: 423-244-1798

Charles L. Moon: Moon Stones
Lapidary and Faceting equipment. Business primarily one of “drop 
shipping”.

E-Mail: clmoon@pacbell.net
Tel: 707-822-6063
155 Myrtle Court
Arcata, CA 95521-6511

John Franke: Facet Shoppe
Since 1990, we promote the art of gem cutting by offering information, 
rough and cut gemstones, lapidary equipment and supplies for faceters of 
all skill levels, and maintain the Datavue Gem Design Database. NO e-mail 
— write or call for free price list.

Web: http://www.gemcutter.com
E-Mail: facet@gemcutter.com
Tel: 360-443-6313

Jerry Newman: Gemart Services
Custom gemstone faceting and lapidary service including repair/recutting 
of damaged stones. Exclusive dealer for the Vargas Pol-A-Gem laps for 
superior scratch-free gemstone polishing.

Web: www.gemartservices.com
E-Mail: gemartserv@dc.rr.com
Tel: 760-770-6599

John Kilian: The Kilian Collection
“We sell faceted gemstones, gem rough, mineral specimens, jewelry and 
decorator pieces. The site features specimen picture galleries and a picture 
chronology of my faceting activity.”

Web: http://www.kiliancollection.com
E-Mail: info@kiliancollection.com
Tel: 206-963-9065 or 520-229-3209

Glenn Klein, G.G.
Author, Historian, Competition Faceter. To learn about Faceting History, what 
equipment was used and what methods were used through the centuries in 
fashioning diamonds and faceting colored stones, check my website to
get information for ordering my new book: Faceting History: Cutting 
Diamonds & Colored Stones.

Web: www.glennklein.com
E-Mail: glennklein@yahoo.com

Jonathan L. Rolfe: Gearloose
Online articles illustrate how to build your own laps, faceting machines, 
digital angle readouts for existing production machines. Some examples of
Jon’s gem cutting appear & information re his BATT Lap. There are links to 
other gem cutting sites and organizations.

Web: http:www.gearloose.com
E-Mail: USFG@gearloose.com

L. Bruce Jones, G.G., F.G.A., D.Gem.G: Gemscientist
Gem research work and electron microprobe quantitative chemical analysis  
and inclusion identification.  Free gem I.D.s on colored stones for USFG 
Members. Currently authoring book on gem instruments.

Web: http://gemscientist.com
E-Mail: bruce@gemscientist.com
Tel: +1 208-712-0172

Jean Marr: MystiCrystals, Gifts from the Heart of
the Earth
Our searchable website features information about our show schedule, 
gemstone jewelry, faceted gemstones, custom faceting, gem trees, gem 
tree supplies, facet rough, and contains articles by Jean on gemmology and
faceting.

Web: http://www.mysticrystals.com
E-Mail: sales@mysticrystals.com
Tel: 336-595-3870

John Wright: Gems by John
Step by step faceting photos & instructions, faceting rough, faceted 
gemstones, custom & handmade jewelry with colored stones.

Web: http://www.gemsbyjohn.com
E-Mail: JohnWright@gemsbyjohn.com
Tel: 859-539-2407

Paul Head: GemCadWin Tutorial
The file is in PDF format, consisting of 116 pages and 240 figures. If sent as 
an email attachment the price is $50.00. If sent as a CD by surface mail the 
price is $55.00. Pay by check, cash, or money order. Free on line assistance 
will be available for registered buyers.

E-mail: dmhpah@cox.net



U N I T E D  S T A T E D  F A C E T E R ’ S  G U I L D  N E W S L E T T E R

20 June, 2010

Officers 2010
President:  Keith Wyman  La Conner, WA
 khw1@verizon.net

Vice President: Jim Clark Mesa, AZ
  tom21r@cox.net

Secretary:    Ron Snelling Broomfield, CO
  ron.snelling@draegermed.com

Treasurer:	 	 Jeff Ford		 Kalamazoo, MI

Board of Directors
Editor:  L. Bruce Jones  Twin Lakes, ID
2010-2012 bruce@gemscientist.com

Board Member:  Jenny Clark Mesa, AZ
2007-2009 byjimenny@cox.net

Board Member:  Paul Newman Franklin, TN
2008-2010 traderpaul@verizon.net

Board Member:  Jeff White Kingsport, TN
2010-2012 jeffwhite@whitesgems.com

Board Member:  Dennis Anderson Mesa, AZ
2010-2012 dennis.anderson@djanderson.net

Board Member:  Lorne Grossman Toronto, ONT
2010-2012 lorne144man@yahoo.ca

Appointed Staff
Historian:  Glenn Klein  Lake Forest, CA
 glennklein@yahoo.com

Advisor:   Charles L. Moon Arcata, CA
  clmoon@pacbell.net

Membership: Jeff Ford Kalamazoo, MI
  jeffinkzoo@sbcglobal.net

Webmaster:  Dan Linder Concord, CA
   dan@madfrog.net

Membership/Treasurer
Jeff Ford
2410 N. 2nd St.
Kalamazoo, MI 
49009 USA
E-mail: jeffinkzoo@sbcglobal.net

Dues and Newsletter Policy
Membership cards are no longer being  issued. Need to know when your 
membership expires? Your membership expiration date will be within the email 
containing your newsletter notification.

All members receiving a DUES DUE issue will receive one more
complimentary issue bearing a FINAL REMINDER notation.

For ALL members who elect not to renew their membership (and death is really the 
only acceptable excuse), the FINAL REMINDER will be your final issue.

The USFG Newsletter is a quarterly publication of the United States Faceters Guild, 
published in March, June, September and December. It is delivered by email only, 
to all paid members of the Guild. Membership dues are an incredibly reasonable 
$18 per year (USD) and are payable to the USFG Treasurer.

Please help us grow the organization by recommending membership in the USFG 
to fellow faceters.

Opinions expressed are those of the editor, contributing members, or quoted 
authors, and do not necessarily represent the United States Faceter’s Guild or its 
membership.

The newsletter is for the express purpose of sharing information with the members 
and other faceting guilds, and has no intent to show preference to, or cause damage 
to, any person, group, product, manufacturer or commercial company.

Newsletter Submissions
Correspondence concerning the content of the newsletter, exchange bulletins and 
newsletters should be sent to the editor.  Items submitted for publication in the 
newsletter should be sent to the editor as well. The e-mail address for the editor is: 
bruce@gemscientist.com

We’re always looking for new ideas and contributions to the content of the 
newsletter, so if you would like to make a suggestion or a submission, please e-mail 
the editor.

Please try to submit newsletter items no later than the 20th of the month preceding 
the publication date.

New Members
A warm welcome to our latest members:

Mikoo Astrom

Homer Barrs

Dennis E Borlek

John A Chambers

Philip M Dunton

Conny M Egan

Kevin M Grizard

Joel Guttormsen

Robert L Hatfield

Ernie G Hawes

Rick C Hendrickson

USFG Website
http://www.usfacetersguild.org/

Gary A Lohr

Tom M Maxwell

John F Moe

Donna Mojarad

Bill Orlowski

Chris H Pedersen, Jr

Gerald Reigle

Chris J Silbernagel

Huan Toh

Roger Van Houtan

Roy E Wikman

http://www.usfacetersguild.org/
http://www.usfacetersguild.org/
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UNITED STATES FACETER’S GUILD
Application for Membership

Membership to the USFG is open to faceters or people interested in faceting everywhere.  Our primary goal is to improve the 
art and science of faceting through our newsletter and correspondence.  Our secondary goal is to improve competitions and 
competition rules both in the US and internationally.  Officers are elected every two years for 2 year terms, taking place in 
even years.  Members will receive our Quarterly Newsletter - usually about 20 pages each, and the right to participate in the 
USFG activities.  The By-Laws of the USFG may be reviewed at our website.
http://www.usfacetersguild.org/docs/USFGbylaws.pdf  

Name ________________________________________________________ Date _________________________ 

Street Address _________________________________________________ Telephone ____________________ 

City, State, Zip ________________________________________________ E-mail _______________________ 

I am interested in becoming a faceter ______   I have been faceting for_________ yrs

I have a display case ____ 12 stones ____ 20+ stones ____ Educational _____ Other ______________ 

Competition experience/ Certifications:  Junior_____ Novice _____ Intermediate/PreMaster _____   Master ______ 

Which machine(s) do you cut with? _________________________________________________________ 

Do you cut commercially? ____________________________ Are you a dealer?  ______________________ 

Have you given talks or written articles on faceting? _______________________________________________ 

Special talents or interests to share? ____________________________________________________________ 

Membership (all locations) is $18 USD for one (1) year - please remit US funds only.
As a convenience members may choose to renew for multiple years at $18 per year.

Please make checks payable to the “USFG”
Mail this form with payment to:

Newsletter Delivery FormatNewsletter Delivery Format

USFG Treasurer 
c/o Jeff Ford
2410 N 2nd St
Kalamazoo, MI 49009 

Downloadable via the web
Adobe PDF - Portable Document Format
March – June – September - December

Email notification will be sent to current members with Weblink and 
password to open the document.

Downloadable via the web
Adobe PDF - Portable Document Format
March – June – September - December

Email notification will be sent to current members with Weblink and 
password to open the document.

E-mail for the Treasurer  
treasurer@usfacetersguild.org 

E-mail for the Editor editor@usfacetersguild.org E-mail for the Editor editor@usfacetersguild.org 

Please feel free to copy or use the back of this form for additional information or special instructions.Please feel free to copy or use the back of this form for additional information or special instructions.Please feel free to copy or use the back of this form for additional information or special instructions.
Membership questions may be sent to  Jeff Ford or  membership@usfacetersguild.org Membership questions may be sent to  Jeff Ford or  membership@usfacetersguild.org Membership questions may be sent to  Jeff Ford or  membership@usfacetersguild.org 

Please circle onePlease circle onePlease circle one

New Membership Renewal Returning Member

http://www.usfacetersguild.org/docs/USFGbylaws.pdf
http://www.usfacetersguild.org/docs/USFGbylaws.pdf



