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PRESIDENT'S MESSAGE 

It is truly a pleasure to be associated with the board and 
membership of the United Stated Faceters Guild. I've 
made some new friends in the past couple of years that 
will always be a part of my faceting experiences. The 
willingness to help and advice by all faceters has 
helped my cutting steadily improve and with it, the joy 
of seeing a completed stone has also increased. 

We have an outstanding group of officers for the com
ing two years and I look forward to working with ev
eryone to ensure we continue to build on the guild's 
five main purposes: 

1. To promote the art and skill of faceting, 

2. Expanding the knowledge of natural and 
synthetic materials, 

3. Developing and promoting uniform rules for 
competition, 

4. Sponsoring and assisting in competitions, 

5. Serving as a national repository and clearing
house for information for faceters everywhere. 

We've come a long ways towards achieving the early 
founder's vision for what the organization would be
come - Thank you Jim Ball, Fred Van Sant, Charles 
Hettich and a host of others for getting this whole thing 
started. 

Have a wonderful holiday season and I hope to see you 
in Tucson or at one of the regional faceting confer
ences before too long. 

Your President, 



Vol.13 No. 4 December, 2003 l 
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" 
CHARLES V. BAGLEY, FL 
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The USFG is continously involved in such newsletter 
( and information) exchanges which currently include 
tbe following newsletters and their respective publish
ing guilds: 

ANGLES---Faceters Guild of Southern California 

FACETERS' STONECHAT---UK Faceter Cutters 
Guild 

F ACETS---Colurnbia-Willamette Faceter's Guild 

FACET T ALK---Australian Faceters' Guild 

MEET POINTS---Vancouver Island Faceters' Guild 

THE CRYSTAL AND GEM NEWS---North Puget 
Sound Faceting Guild 

NEWSLETTER---The North York Faceters Guild 

NEWSLETTER---Texas Faceters' Guild 

OFF-THE-DOP---lntennountain Faceters Guild 

THE TRANSFER BLOCK---The Faceters Guild Of 
Northern California. § 
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ABOUT THE "U/W" IN THE USFG 
NEWSLETTER'S STONE DIAGRAMS 

EDITOR'S NOTE: Many stone diagrams for this newsletter are 
printed with GemPrint. The GemPrint software converts one of 
1he stone dimensions into a "UIW" expression. Robert Strick
and, developer of the GemPrint software, provides an explana

'ion of the term.§ 

T/W and U/W will not necessarily be measured point-to-point or 
flat-to-flat on all designs. The most precise definition I can think 
of at the moment is: On the top (plane) view of the stone drawing, 
draw the smallest possible rectangle with sides parallel to the 
edges of the paper that contain all of the table. This rectangle will 
touch at least four points on the table and might lie on top of one 
or more edges of the table outline. The length of the long side of 
this rectangle will be T, and the length of the short side of the 
table will be U. lfthe stone has a diamond-shaped table, both T 
and U will be measured point-to-point. If a round brilliant is 
drawn so that four edges of the table are parallel to the edges of 
the paper, both T and U will be the same, and both will be mea
sured flat-to-flat. In any event, GemPrint will draw dimension 
lines on the drawing in the margins of the top view that clearly 
indicate T and U. § 

DUES AND NEWSLETTER POLICY 

POST YOUR MEMBERSHIP CARD IN A CONSPICUOUS 
PLACE IN ORDER TO BE TIMELY REMINDED OF YOUR 

MEMBERSHIP EXPIRATION DATE. 

When you receive an issue, if your membership will expire before 
the next issue, the address label on the mailing envelope will dis
play 

DUES DUE. 

All members who receive a 

DUES DUE 

issue will receive one more complimentary issue. The name line 
on the address label on the mailing envelope that issue will display 

FINAL REMINDER. 

For members who elect not to renew their membership, the 

FINAL REMINDER 

issue will be the FINAL ISSUE mailed. For members who renew 
their membership, the 

FINAL REMINDER 

issue will be the first issue for their renewed membership year. § 

USFG WEBPAGE URL 

http://www.usfacetersguild.org 
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EDITOR'S NOTE: The content of this tribute to Fred W. Van 
lsant created a considerable dilemma/or the editors. The origi
lnal materials assembled by Charlie Moon ran to some six or 
!seven pages. With all due respect for the many accounts which 
!might be presented, we felt that the primary purpose of this trib
ute was to give an overall impression of his contributions and 
aersonality. Thus, many of the anecdotes supplied by Fred's as
lmciates were deleted in the interest of shortening the tribute 
(which otherwise would have taken up perhaps //3 of this 
!newsletter. However, the fall text of all the tributes may be read 
Ion the USFG Webpage. § 

AN INTIMATE LOOK AT THE MAN WE KNEW AS FRED 
VAN SANT 

Lead Comments By Charlie Moon, Arcata, CA. 

This article barely reflects the kind of man that Fred Van Sant 
was--- his accomplishments, from significant contributions to the 
faceting world, to accomplished poet, musician and creative 
thinker, are far too many to include in this article. In all of these 
achievements, he was largely "self-taught" although he earned a 
Masters degree in Industrial Psychology from University of Cali-
fornia, Berkeley, CA. Concerning his contributions to the faceting 
community, it is a great loss that there is not a central location that 
could house the extensive collection of Fred's work (and the work 
of many of our outstanding faceters) for those faceters of the fu
ture whose contributions will be worthy of such a library. 

Fred attributed his creative ingenuity to his childhood experiences 
during the Depression. His family's inadequate financial condi
tion required them to make or create most material things they 
needed; any gadgets needed were created from "gathered" materi
als. Without advanced training, he became a master mathemati
cian, for example, mastering calculus and devising a "negative 
numbers" approach to mathematics. He mastered software pro
gramming on his own and produced "MacGem," for the McIntosh 
Computer, and most recently GemBuilder for PC's. 

Fred had a great love for classical music and opera, via tape and 
cassette which were always being played in his home. He sang 
opera and lieder and played first violin for many years in many 
orchestras. He built two very beautiful violins and taught himself 
to play many of the major concerts. 

Fred was a co-pilot on a B-17 during World War II. He was shot 
down, parachuted into German held territory, and aided by speak
ing fluent German, eluded capture for several days before being 
captured in a act of stealing a Messerschmitt fighter plane, after 
which he was held in a German Prison Camp. He was liberated by 
American Soldiers. The following messages are from friends of 
Fred, who express their loss, their admiration and respect for Fred: 

From: "Woody," Concord, CA. We were very saddened at 
hearing of Fred's passing. Four years ago ... (at the) Faceters Fair of 
Northern California Faceters Guild, He talked freely about his ex
perience in Germany and probably talked about an hour on the 
subject. Fascinating. Someone should have recorded the whole 
thing. He also talked about training himself in Calculus and his 
developing faceting design program. 
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From: Glenn Klein, Lake Forest, CA USA ... Fred Van Sant. 
Fred was a true Giant in our area of hobby choice ... His many facet 
designs will always be of value in the future. He was in that early 
group who made the United States Faceters Guild become a thing 
of reality. He was the first President of the USFG (then known"' 
"USA Competition Faceters") .. .in the I 970's the Faceters Fairs 
held in San Jose. Upon meeting him I immediately knew that 
here was a man to really look up to and admire. He had that air 
about him that made you take notice. 

From: Dan Clayton, Puyallup, WA. Thank You Fred! ... he was 
always helpful and polite. In addition, his great skills in design 
and optics are well deserved and legendary. He did develop his 
own system of Mathematics that Charlie has mentioned. He was 
not afraid to live outside the norm. I hope someone has an idea 
for a competition or something faceting-related to honor this great 
man. 

From: Steven De Long (Steve), San Diego. Re: Fred Van Sant. 
At Ventura I told him about a freeform stone I cut based on his 
article in the September 1981 issue of Jewelry Making Gems and 
Minerals - "Improvised Faceting - How to Design a Cut." ... the 
article is fantastic in that it not only shows you how to cut a 
freeform from scratch but explains how the basic components/ 
patterns - Steps, Bars, Staggered, and Angled (scissors), and Fans 
- are created and work together .. .! wonder if one of the current 
lapidary magazines could reprint some of his old articles ( or 
maybe someone could post them on the web with the proper au
thorization)? I think that would be a great tribute. 

From Robert Long, Mercer Island, WA. My most recent com 
munication with Fred concerned a recently published design 
which is absolutely 'uncuttable' from the given instructions. I 
commented that life was too short to struggle with that kind of de
sign. He agreed. I had no idea how close to reality my comment 
was, although he obviously was not in the best of health at Ven
tura. Fred and I also go back to the "good old days" at the 
Faceters Fairs in San Jose in the 70's. Through the years we 
shared software code, design concepts, and a great friendship. I'll 
miss him. 

From: Douglas Turet, Arlington MA. Although he and I never 
actually had the chance to meet face to face, we'd corresponded 
and spoke many times on the phone .. .! remember Fred's excite
ment level when discussing his inverse mathematics with me. 
During one call, ... after gently informing him that I ... honestly 
couldn't fathom a word of what he'd been talking about!...he ... then 
concluded, "Well, maybe it's just that your brain's been working 
on a different KIND of mathematics program than the one others 
take for granted! You know, a lot of folks, who think they're re
ally good at the stuff, tend to question that assumption after 
they've spoken with me for awhile!" God bless you, old friend; 
you were an original. 

From: Grover Sparkman, Portland, OR. Fred was one ofmy 
favorite people. We had our ups and downs, but I enjoyed his off 
the wall dry-humor and his deep thinking. 

From Teresa Masters, California. (At the Ventura Sympo-



ju.S.F.G. Newsletter Vol 13 No. 4 December, 2003 1 
sium) ... Dan Clayton (was inquiringt) about Ventura and lodgings 
(and that) ... Fred was interested in sharing a room. I suggested we 
go for a suite and split it three ways. ..Fred knew what we were up 
to, but became a bit antsy and decided to get a room on his own. 
(At one) breakfust, I had decided to tease him about not sharing 
our room. I greeted bim with saying "So you didn't want to sleep 
with me!" He gave a long startled look, and we immediately be
came fast friends .. At the symposium ... between speakers, he was 
center of attention with everyone wanting to spend a bit of time 
with this great master. He glowed in all this adulation .... He deeply 
lamented the cut off from the public of his Data Vue. That was not 
how he meant it to be .. .! know I am richer for having met him, and 
am thankful he allowed me into a bit of his life. 

The following is a wonderful and revealing synopsis of Fred's 
life - as he saw it. The article was written by Fred for his good 
friend, person unknown; probably Martin Beauford, who was 
Fred's right hand man during the creation and upgrades of 
"GemBuilder." The letter was sent to Faceter David Beaty, CEO 
of one of the largest electronic companies in the world, Telonics 
of Mesa, AZ.. Dave has given permission for Fred's article to ap
pear in this paper. " Dave, the inner post of my mast (Fred has a 
faceting machine - built for him according to his specification 
that is beyond description - a stainless steel wonder.) is only I 
7/8" in diameter. The outer steel tube has an OD of2 7/16". I re
cently exchanged bios with a guy almost 60, with whom I'm work
ing on a project that will take some time. Here's what I wrote him. 
When I was your age I still didn't have a career. I have been a 
ditch digger, fruit picker, warehouse foreman, assistant plant su
perintendent for a steel fabricating company, field engineer in 
soils and ran a field crew for soil jobs, inspector of large building 
construcion in the SF-Oakland Bay Area, and lastly I worked for 
myself buying and selling land in Northern Calif. and Oregon -
which is where I made the money to retire on. I've built two vio
lins, six telescopes, and the house I live in. (The house is built 
into the side of a hill.) I've played first violin in several orches
tras, and am teaching myself to play piano. In WWII, I was a ra
dio operator and then, a B 17 Pilot. I flew missions over Germany, 
was shot down, and spent 9 months in prison camps. I once spoke 
French, Spanish, Italian, German, and a smattering of Russian. I 
got started in rockhounding by cutting opals. I've rockhounded all 
over CA, OR, WA, NV and AZ.. For hobbies I've played chess, 
Skied all over CA and Utah, Swam the pacific and icy mountain 
lakes, hiked, ice skated the dances from Bronze to Gold, Square 
Danced, Sung Opera - Carmen, Faust, Cavelleria, etc. (bass). 

My main interest throughout life has been psychology, in which I 
have a masters degree, but my specialty is how we think symboli
cally. My reading has taken me far off the beaten paths, into reli
gion, mysticism, oriental philosophy, sciences, fringe phenomena, 
you name it. I consider myself extremely fortunate to have been 
born in the USA, but especially in Calif., and still more especially 
in the San Francisco Bay area, where there is more freedom of 
expression than anywhere else. My 3 years at UC Berkeley were 
full of changes; I researched and pushed for student rating of pro
fessors, and founded and ran a study group in General Semantics. 
My wife was a nurse, both surgical and psychiatric who was a lov
ing companion, but died in I 965 from breast cancer. I have two 
wonderful daughters (Zona and Karen), one also a nurse and the 
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other a professional violinist and violist. I'm 6' 2" and weigh 165. 
I've been extremely healthy all my life until the last couple of 
years, when my immune system began to weaken (I think) and this 
leukemia occurred. Didn't know I had it for about a year, because 
I don't think much of doctors, and stay away from them as much as 
possible. But it doesn't affect my life very much. I mostly ignore 
it. I've bad a wonderful life, with lady luck sitting on my shoul
ders. I think the key to being happy is to stay busy, help others, be 
stoical, d011't take yourself seriously, and stick to reality. Dave, a 
lot of the trouble in this world comes from people like college pro
fessors and religious fanatics who live too much in a fantasy world 
that is not rooted in the everyday world of work or close contact 
with nature. 
Fred W. Van Sant Colfax, CA § 

EDITOR'S NOTE: The foregoing article is.for the most part, a 
!,tribute to Fred from those lucky enough/ to have had personal 
interaction with him. But to the majority of faceters who never 
�ad this oppartunity, Fred's contributions were in the field of 
aceting. Thus, the editors felt that an additional tribute, strictly 
dealing with faceting, should be contained in this issue. We se
ected the following article, first published a number of years ago 

1n this newsletter, which seems to encapsulate Fred W. Van Sant, 
�emstone designer extraordinare. § 

DESIGN PRINCIPLES 

By FredVan Sant 

First we should get out of the way those factors which do effect 
the OP (Optical Performance) but are not inherent in the design 

itself. Mainly they have to do with the matching up of the design 

with your particular piece of rough and /or the changing of the sets 
of angles used. A design which may be fine on a large stone may 
not have good OP on a small one. While scintillation is an impor
tant stone feature, it can be carried too far. Points of light can be
come too small and colour perception reduced. There is a certain 
size-level in the points of returned light at which it becomes diffi
cult to perceive colour differences. This will not happen if you 
select the design to match your stone size. It is something which 
is under the cutter's control. 

To reduce the complexity of this subject, then, we will separate it 
into two parts: 

I. Those features which are under the cutter's control; 

2.Those which are not. 

After you have ground off the sharp projections and are ready to 
choose the orientation, the first consideration is the shape your 
finished stone will take. In the old days when OP was little under
stood, carat weight was the main consideration, but we are now 
free from the tyranny of carat weight, and good OP, which trans
lates into a beautiful stone, is more appreciated. 

If, however, you are going to cut for maximum weight, you need 
not read any further, just let the shape of your rough dictate the 
design and improvise it. 
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Before looking at designs you will want to orient your rough by 
deciding where the vertical axis will run through it-where your 
table and culet areas will be. Your general H/W (height of stone 
divided by its width) should be about 0.7 or 70%. If you plan to 
use low crown angles your H/W can be as low as 60%. 

The other factor in choosing a design is colour. If your rough is 
medium to dark in colour you are not going to get much disper
sion, so you will probably use low crown angles to lighten the 
colour and increase brightness. If your rough is oflight colour 
and low refractive index, such as quartz or beryl, you may want a 
normal or higher crown to enhance its colour. If you have a high
refractive material such as clear or pale-tinted CZ you face two 
trade-offs as regards dispersion. If you go for maximum 
brightness-lower crown angles-you should expect to sacrifice 
some of the dispersion of colour. Or if you go for a bright stone 
center on a round design using even numbered culet indexing, you 
will not get as much dispersion around the table as you would with 
odd-numbered culet indexing, although with odd-numbered culet 
indexing your table will not be as bright. Decisions, Decisions! 

WHAT YOU, THE CUTTER, CAN CONTROL 

So much for general considerations. Now about the things you 
have control over: Your main control of OP is in design selection 
to fit your rough, and how you orient your rough. In addition you 
can change angles on the crown or pavilion, or both, to adapt a 
design to your H/W or increase its brightness or deepen its colour. 
Without getting into design alterations, there isn't much else you 
can do, so now let's get down to the meat of this topic-design 
features. 

DESIGN FEATURES AND OPTICAL PERFORMANCE 

The general ideas which guide the designer in creating the design 
should also guide the cutter in the selection of a design. 

What is it about the SRB (Standard Round Brilliant) that makes it 
perform so well? 

I .  The culet facets are at regular intervals around the stone so that 
there is a balance in the reflection throughout a 360° circle. 

2. The pavilion angles are not spread out much-they are all close 
to optimum for returning light back up through the crown. In 
relation, the pavilion is as shallow as possible, so light is not 
lost through so much bouncing back and forth that it never gets 
back out. 

3 .  The area beneath the table is completely covered by culet facets 
or by the break facets which are close in angle to the culets. 

4. Being round, there are no comers which funnel light or prevent 
even disbursement. 

5. The crown has a variety of facet sizes-large for the mains, 
medium size for the breaks, and smaller ones for the stars, mak
ing for a variety of flash size. 
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6. The pavilion and crown angles are designed to maximize bright
ness and colour dispersion. 

As a design departs from the round shape, sacrifices and compro
mises must be made. Many good designs are the result of finding 
ways to keep as many of the SRB's features as possible in shapes 
other than round. The Barion is one such: my Squareround idea is 
another. Let's take the SRB's features one at a time and look at the 
in other shapes. 

I. Balance in culet indexing: Where the indexing gap between 
culet facets is wider in places than others, there is the chance of 
that part of the stone being darker. If the gap is large it is al
most certain there will be a dark area. Look at all culet facets 
that come to a point as if they were for a round stone, and note 
deviations. For other sets of facets, circular balance of indexing 
is also desirable. If there is too close bunching of facets as to 
either their indexing of angles, it is likely that gaps are occur
ring between the bunches; also the bunched facets are difficult 
to cut. 

In a triangular or square stone, I usually avoid having a facet 
coming off the comer on the pavilion at an index half-way be 
tween two sides; it makes for a deep pavilion. For example, on 
a square design, 96 gear, instead ofa facet coming off the cor
ner at index 12, it is better to have two facets bridge the comer 
by coming off that comer at indexes 10 and 14, or 9 and 15. 

If the design is rectangular the same principle applies, but the 
two facets may have higher index numbers. High L/W ratio ob
long shapes are the most difficult to design. For designs with I 
W over about 1.8 the point culet has to be abandoned in favour 
of a line culet or keel, and even indexing of cu let facets be
comes impossible. 

In the marquis shape, light tends to get funneled into the two 
sharp ends, so to avoid having broad flashes in the center of the 
stone and pinfire on the ends, the number of facets on the ends 
can be reduced (much depends on the particular design). 

2. Pavilion angle spread: On round stones, the less spread in pavil
ion angles the better. Deep acorn-shaped pavilions like the 
Portuguese Cut tend to trap light. Viewers are not usually 
aware of the pavilion facet arrangement unless the design is 
such that a special effect is produced, so it is better to think 
of the pavilion only in terms of how it will enhance the veil of 
the crown-how it serves as a light engine for the stone. 

3. Area beneath the Table: Facets should be as close to the culet 
angle as possible. Avoid having facets with angles between 45° 

and 50° intrude into the area directly under the table, especially 
if they are opposite each other across the stone. They will usu
ally send light out the back of the stone. 

4. Comers which f unnel light: Triangular and square designs with 
sharp comers tend to funnel either into or away from the comer. 
Usually the comer will be darker rather than lighter. Sharp co, 
ners are about as far away as you can get from the SRB's cor
ners, which are all the same angle. Making cut-comers or dou-
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hie cut-corners alleviates this problem somewhat. 

5. Variety in facet size: Designs which produce a variety in the 
size of the flashes of returned light are in general more interest
ing (to me) than those which produce flashes all the same size. 
Especially boring is the stone which shows a zillion tiny pin
point flashes. If you are going to cut a design with a hundred or 
more facets, be sure to make it a big one. This is a subject 
which has not received the attention I think it deserves; I know 
of no study done on it. 

Variety can be obtained either by varying the size of facets on 
the pavilion or on the crown, or both. 

6. Good Angles: In spite of all we have learned about angles, de
signs are still coming out with goofy angles. Some designers 
appear to be happy with just about any old angles they happen 
to use when cutting a stone. You, the cutter, do not have to ac
cept these angles. You can tangent-ratio them, or if they have 
too large a spread ignore the design. The angle spread I refer to 
does not apply to oblong shaped stones where the pavilion 
break facets are made steep so that the culet facets can all be 
close to the same angle, but to those designs where there is no 
compelling need to have a large spread in angles. 

The final answers are not in on the subject, perhaps they never 
will be, as to some degree a subjective judgement must be made 
regarding the best balance between various light characteristics, 
especially brightness and dispersion. I personally do not consider 
brightness important in itself- if I want to look at a lot of white 
light I can shine a flashlight into my eyes or stare at a turned-on 
light bulb. For colourless stones, brightness is important only to 
the extent that those light-paths which the computer program uses 
are the same light-paths which return dispersed rays of colour. To 
the best of my knowledge this has yet to be proven, but it may lie 
in the near future, as computers are approaching parallel process
ing capabilities. Currently, for single ray processing, sodium light 
is assumed a yellow spectrum. For coloured stones, the brightness 
figure is a good guide to use in your decisions about angles. 

I think that for colourless stones the quality of dispersion is most 
important. As colour inherent in the stone gradually replaces dis
persion, then it becomes the most important quality of the stone. 
That is, of course, my own subjective judgement. You may have a 
different idea what is important in a cut gemstone; in any event it 
will be the buyer's dollar that will decide. If you look at the prices 
of cut stones for sale you will see that they agree with my values. 
You do not even see for sale single stones returning white light. § 

PERFECTION IN FACETING 

By Cris Algar 

Due to the fact that I am an amateur faceter, most of the larger 
rough ( apart from some citrine) that I cut is synthetic. This has 
brought the cutting of larger stones into my price range, but also 
means that I do not have a collection of valuable gems. Having 
become accustomed to the lack of flaws in man-made material, I 
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am often disappointed with the quality of natural rough. In fact, I 
try to pick out pieces that are as much as possible like the syn
thetic rough with which I am familiar. I find this situation some
what ironic because the aim of synthetic substitutes is surely to 
resemble their natural counterparts as much as possible. It seems 
to me that synthetics can equal or surpass most of the qualities for 
which natural gemstones are prized. 

With laboratory testing often needed to tell the difference, what 
makes a riatural gemstone many times more valuable than its syn
thetic equivalent? Rarity, and the fact that it is not "man-made", I 
suppose. 

My first faceting machine was second-hand and not very accurate. 
I have since moved on to a Facetron and enjoyed the benefits of 
repeatable angle settings and more accuracy. The needle arrange
ment for judging cutting depth is not to my liking, however, and 
so I use the Facetron as a hard stop machine. When cutting spiral 
concave facets with the help of my home-built concave attach
ment, I use a switch and meter to judge cutting depth of the break 
and girdle facets. At the moment, therefore, I am occasionally 
making use of technology to replace the skill of manually cutting 
to the same depth. Of course, the natural progression would be to 
build a machine that will automatically cut all the facets to the cor
rect depth - with a degree of accuracy that surpasses what I can 
achieve by eye. If faceting-machine technology reaches the point 
where gems of quality (surpassing those cut by the experienced 
faceters) can be cut automatically, where does this leave faceting 
"by hand?" Could missed meet points then be one of the criteria 
for differentiating between hand-cut and mass-produced gems? (I 
always miss a few just in case.) The gem industry might then 
counter by using a random number generator to introduce the oc
casional cutting error. 

Is it true, then, that although most of us look for rough with the 
minimum of flaws, and try to facet with as few errors as possible, 
our stones should always fall short of perfection? 

THOUGHTS ABOUT FACETING- A  RESPONSE 

By Graham Scarr 

Competitions- maybe a shift in emphasis to make them part of 
what faceters do, rather than just a test of ability. The masses out 
there care very little for what we do apart from "how much is it 
worth" and "does it match the shoes and handbag," which means 
that we only have ourselves to generate and maintain the enthusi
asm. So, instead of stones being submitted just for a personal as
sessment, they could be entered into the competition as a matter of 
course, no matter what the design or standard, and be displayed at 
the gem shows. Another category with a difficult design to test 
the skills further, and a third category to display unusual stones 
and cuts which many of us would never get a chance to see. By 
this means, the competition would be more of an inclusive forum. 
If a big guest lecture, it could become an event not to be missed. 

(Fram FaceJers ' STONECHAT, November�December, 2003) § 
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DOPPING WITH WAX AND CA ADHESIVES 

By Jeff Ford 

The following article describes a hybrid method of dopping with a 
combination of wax and Cyanoacrylate Adhesives, aka "Super 
Glue". Note the acronym "CA," will be used throughout this text 
to describe Cyanoacrylate products, adhesives, and glues. 

I first learned of this method via several posts on the USFG
faceterslist. Art Kavan and Dieter Irmischer were discussing 
methods of dopping they use for competition cutting, later I 
learned that they use this for the majority of stones they cut. Both 
Art and Dieter deny coming up with the original idea, but Dieter 
does credit Charles Covill with it by the way of information pre
sented at a faceters symposium hosted by the OPLC several years 
ago. Along parallel line of thinking, list member Oya Borahan 
from Turkey has described a similar method of hybrid wax/glue 
dopping she has developed independently. 

We will be exploiting the fact that CA glue will bond quite well to 
both dopping wax and polished gem surfaces, the technique in
volves both the use of quality dopping wax (Leco or Black) and 
CA style glues. This presentation will be broken down into two 
parts addressing the crown and pavilion dops separately. The goal 
of this technique is to first coat the dops with a thin layer of 
dopping wax that matches the exact profile of the gem, then attach 
the stone with a small amount of CA glue. 

ABOUT CA'S 

Part of the research for this article involved a telephone conversa
tion with Mr. Bob Smith, of BS! Inc. of Atascadero, California 
www.bsiadhesives.com. BS! is a sizable manufacturer of both CA 
and EPOXY products catering to the private label retail hobby in
dustry. Mr. Smith states that in general, CA products will provide 
stronger ultimate tensile bonds vs epoxies. This is based upon the 
fact that in practice it is difficult to achieve the perfect "mix and 
ratio" with epoxies using the resources available to the normal end 
user. Normally epoxies are quite forgiving and will tolerate a +/-
10% variance in ratio. But do not be lulled into the belief that al
tering the ratio any further will somehow produce results of in
creased hardness or flexibility. Another problem with Epoxy 
product may be entrapped air (in the form of bubbles) as a result 
of the mixing process. 

Cured CA is actually acrylic plastic. CA' s cure or polymerize 
when pressed into a thin film in the presence of a slightly alkali 
environment. In general, ambient humidity in the air and/or on the 
bonding surface will provide the proper pH to initiate cure in a 
few seconds. The best bonds are achieved when relative humidity 
is 40% to 60% at room temperature. If the surfaces to be bonded 
are excessively dry or are acidic, the curing can be much slower or 
not happen at all. Most manufactures will agree that depending 
upon humidity, CA's may take as long as 24 hours to achieve full 
cure. As a point of interest, gel and thickened CA's are produced 
with additional components to induce various levels ofthixotropic 
or gel qualities. 
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Still on the topic of CA, Mr. Smith goes on to say that unless the 
application warrants the use of an curing accelerator (or kicker), 
for the strongest joint possible their use should be avoided as they 
will generally provide reduced bond strength vs using straight CA 
alone. Remember that CAs work best with very thin, well mating 
joints! Dealing with thick or irregular joints is often the reason 
why accelerators are used, i.e., to compensate for variations from 
the ideal width, which is typically around 0.1 to 0.3 mm in width. 
Again just keep in mind that tight joints are best, hence only use 
enough CA to fill the joint, i.e., excess CA should not ooze out of 
the joint. If this happens you have way too much! Excessive 
amounts of CA will only retard the cure and in some cases may 
result in only a partial, or even worse, no cure at all. For the 
record Mr. Kavan, Irmischer, and Covill all promote the use of 
Zap-a-Gap by www.zapglue.com, as a reliable product they have 
all used very successfully. 

Not to totally discredit epoxies, because they do several things 
very well: ( I), since they are a catalyzed or cured polymer prod
uct, they will fully cure through very thick or irregular sections. 
CA products will not do this with joints over the recommended 
thickness!; (2) in general the epoXY joints are very tough, that is to 
say that they will tolerate a great deal of abuse and shock; (3) the 
cure times may be controlled with the use of catalyst (provided by 
the manufacturer), in general though one may state the faster the 
cure, the weaker the bond; (4) epoxies may also be post cured (or 
accelerated) with the addition of heat. 

JUST A FEW QUICK WORDS ABOUT USING WAX AND 
SAFETY 

Some faceters do claim that wax may be recycled. Honestly for 
the price of"new'' wax and to avoid any possibilities of contami
nation, it is my personal opinion to never do this, it's just not 
worth a few pennies to salvage used wax. Along the same lines 
the use of dopping wax does involve fire, hot liquefied wax, and 
flammable solvents. With fire, please be safe about keeping the 
area free ofloose combustibles, solvents, etc. 

JIGS 

The jig I use was purchased as a Graves "Deluxe" model. Com
paring photos with other cutters it looks identical to the jigs of
fered by Polymetric. One end of the jig is fixed the other clamps 
and/or slides along the length of a round rod. The clamping mech
anism is basically a form of a dovetail slide. In addition, I use a 
bench mounted Pana-Vise to hold the transfer jig in a vertical ori
entation, or any other position I choose for that manner. For the 
fire source I use one of the small refillable hand held butane mod
els with a pizo electric spark igniter. 

THE CROWN DOP IS FIRST PREPARED IN THE FOLLOW
ING MANNER 

Note both dops are cool, clean, and ready to go. The first course 
of business it to align the flat on the crown dop. To do this two 
flat dops are used, I will refer to them separately as the hot dop 
and the cold dop. The hot dop will be the one used for ultimately 
holding the stone. The size of it will be up to the cutter, and will 
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not be covered here. The cold dop will be the next size up ( or 
even larger) and it is placed in the movable end of the jig. 

Just a quick side note about the cold dop: It should be totally flat 
(no groves in the surface) and perfectly square to the axis of the 
dop. Some cutters may use an oversized target dop for this. If 
needed a spare dop may be machined square and perfectly flat. 

The hot dop is next placed in the fixed or lower portion of the jig. 
Both dops are coo� cleaned, clamped, and ready to go. The hot 
dop is gently heated and a puddle of wax formed on the flat face. 
The wax is allowed to cool just to ( or just past) the point of solidi
fication. This may be tested with a clean toothpick. It is impor
tant that the wax should somewhat solid, but still be pliable. Sort 
of like butter at room temperature. Next the cold dop is lowered 
then pushed on to the warm wax for several seconds then re
moved, or raised as in my case. 

The goal here is to end up with a thin flat, coating of wax on the 
dop you will be using for the crown of your stone. In practice this 
coating will be somewhere between 2 to 3 mm. The cold dop ac
complishes two things for us: (I) it flattens out the puddle square 
to the dop axis of the jig; (2) the cold dop will accelerate the "final 
or hard" solidification of the wax. Since the dop is cold, nine 
times out of ten, it will not stick to the wax when it is removed. 
This is where a little practice pays off. You 're done after the hot 
dop returns to room temperature. Important: do not touch the new 
wax flat, we do not wish to contaminate it with skin oils or any 
contaminate of a similar nature. 

Next the stone is attached to the crown dop. The stone should 
have a flat produced with something like a 600 grit flat lap. In re
ality when using CA adhesives smoother is better, but more im
portantly it must be fiat vs curved or irregular. Now clean the 
stone in your choice of solvent, remove any oils or foreign matter. 
Note: I have heard reports (from Bob Smith and others) that the 
use of acetone may indeed leave possible residues left after evapo
ration, that may be counter productive with respect of preparing 
surfaces for ideal CA bonding. On the safe side, any of the alco
hol solvents would be the preferred choice for cleaning. The CA 
of choice will be a quality, medium thickened glue, but not neces
sarily the gel variety. It is important to use ''.just enough" CA glue 
to just squeeze out to the joint. As too much will generally slow 
the curing process. For small ( 6mm) stones, a very small amount 
is needed. For example a sewing pin may be used to apply small 
amounts of CA by first dipping the end in a drop of glue. For 
larger (20 mm) stones the total amount of glue will be about half 
the size of a BB. The CA glue is placed on the wax surface of the 
dop only, preferably is several small spots vs a single blob. Next 
the flat of the stone is positioned and brought together with the 
dop. Once contact is made, press and hold the stone to the dop 
until the CA grabs tight. With a little luck the stone should be ini
tially set in a matter of seconds. My personal habit is to wait at 
least one half hour before attempting any cutting, but overnight is 
always a safe bet. Now go have fun, cut the pavilion on your 
stone! 

THE PREPARATION OF THE PAVILION DOP 
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The pavilion dop is prepared in a manner similar to that of the 
crown dop. With the major exception that the cut pavilion of your 
stone will be used instead of the cold dop to form an exact impres
sion (or negative replica) in the warm dop. With a little practice 
Vee dops may be prepared in a similar manner, but it will not be 
covered in this text. 

Clean the pavilion surface ( of the stone on the dop) with fresh al
cohol and clamp it in the upper (movable) clamp of the transfer 
jig. A clean cone dop is clamped in the fixed end of the transfer 
jig, with the dop vertically orientated, cup up. The cone dop is 
next warmed and filled with a pool of molten wax. Please note the 
goal here is not to overcook, boil, smoke, or burn the wax, we just 
wish to gently liquefy it. Most cutters will agree that over heating 
the wax will result in an inferior joint. Next the wax is again al
lowed to cool just to the point of solidification. Remember the 
analogy to butter? Again use a clean tooth pick to test the consis
tency of the hot wax. 

The upper stone is next pushed/plunged vertically down into the 
pool of wax. Continue to push the stone into the wax, but pull up 
short of bottoming the stone out! We don't want the cul et to touch 
metal when we are done. If properly done bottoming out will not 
be a problem, as the cool stone will accelerate the hardening/thick
ening of the wax. After a count of two or three pull the upper 
stone back up, clear of the lower (cone) dop. I have found if the 
upper stone is left down much longer sticking may result. Note at 
this point both dops are clamped, but the dop with the stone is al
lowed to travel freely along the dovetail of the jig. If you find that 
the wax has not quite adequately solidified, the cold end may be 
used again to touch up the wax impression. Just keep in mind that 
we are looking to end up with the 2 to 3 mm wax thickness and 
not have the stone touching any bare metal. 

Since the wax is fairly warm, and the stone is relatively cool, the 
wax with any degree of luck will not adhere to the stone! The re
sult will be that a perfect impression of the pavilion will be formed 
of the pavilion in the lower dop. 

It is important at this point not to touch the wax cup to insure the 
best bond possible. It is best to just set the assembly to the side 
until the pavilion dop has cooled to room temperature. Next apply 
a small amount of CA glue to the cup and lower the stone to 
spread the CA. Both dops should be firmly clamped at this point. 
Allow the assembly to set for one half hour minimum, again wait
ing over night is best, before proceeding to the next step. 

Now here is the beauty (or perhaps genius) of this method: To re
move the crown dop simply hold the assembly in the horizontal 
position. Next, apply just enough heat to the crown dop (heating 
the metal portion of the dop only!) until the dop simply falls or 
slides off. Making sure the stone is at room temperature; remove 
any excess wax and CA glue with a hobby knife and a little ace
tone if needed. With some practice others may choose bring the 
temperature of the metal dop to the point where the dop may be 
twisted off with the lightest pressure. 

NOW GO AHEAD AND CUT THE CROWN 
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Now we are ready for the best part! Removing the stone from the 
pavilion dop is very simple. One of two methods may be used: ( I)  
the cutter may again gently heat the metal portion of the dop and 
allow the stone to be removed with a light twist and/or pull; (2) 
the stone may be separated from the dop with a good overnight 
soak in denatured alcohol. In both cases the stone will require 
soaking in alcohol to remove any remaining wax. Removing the -
remnants of the CA bond is simply accomplished with an addi
tional soak in acetone. 

GENERAL ADVANTAGES OF THIS METHOD 

If for some reason the stone should ever become separated from 
the mating dop, it may be easily re-attached with a little CA glue 
to the perfectly mating dop! Often any wax or adhesive stuck to 
either the stone or dop will act as a "key'' to reposition the stone in 
practically the exact position prior to the separation. 

Shifting during transfer due to over-heating the stone is elimi
nated. Wax by itself alone also has a disadvantage of shrinking as 
it cools. Normally this is not an issue, but it may also explain 
some problems that cutters may experience from time to time with 
wax alone. 

By using the wax barrier between the stone and dop potential 
chipping of the cutlet is greatly reduced. If you have any great 
concerns about chipping, an Exacto style hobby knife may be used 
to remove a small amount of wax in the cu let area, do this prior to 
the application of the CA glue. 

Cured CA is easily removed with acetone. Although acetone is not 
a totally benign material, it is much safer, from a health and safety 
stand point, than products containing methylene chloride, a sus
pected carcinogen, often recommended for dissolving epoxy 
bonds. 

Some cutters comment about CA adhesives having degradation 
problems in water. In general, faceters using CA's will not have 
any significant issues considering the actual amount of limited wa
ter contact that a bond will normally see. Ifwe were talking about 
total inunersion ofa CA joint for extended periods of time, then 
there may be an argument. But not here today with any of the cut
ting styles I have ever seen or heard about. If this is truly a con
cern to the cutter, the CA joint may be adequately protected with a 
simple coating of fingernail polish. The nail polish will later dis
solve quite easily with acetone. 

Compared to using epoxies alone this hybrid method is very fast. 
Many of the positioning problems associated with curing epoxy 
are eliminated. 

Removing stone could not be simpler, a little heat or overnight 
soak in alcohol is all that is needed. 

CA's do have a limited shelf life. Generally they will thicken and 
loose potential bond strength with age. To extend the shelflife, 
CA manufactures often recommend storing them in the freezer. If 
you do this, be sure to allow them to completely return to room 
temperature before using. 

JO  

SUMMARY 

Initially I started out dopping with nothing but black wax. Other 
than a few shifting problems it worked flawlessly. But after prac
ticing this technique half a dozen times on a few old preforms I 
was hooked and now use it for the majority of my stones. 

Although we are using wax, very little heat is directly applied to 
the stone_itself. Admittedly the technique is not I 00% cold and 
perhaps should not be used on materials that are extremely sensi
tive to heat. The cutter needs to be the judge here. Although we 
are using hot wax very little heat is directly applied to the stone 
itself. Okay, it's not a totally cold dopping method, but it does 
come very close. 

Honestly, I will be the first to admit that this method requires a 
little bit of practice to master. So before you attempt to mount 
anything of great value, take the time to practice on a few old cut 
stones or basic preforms. 

In retrospect this method may be extended to the idea of using a 
double pavilion or two cone dops when cutting gems without flat 
tables, or pieces of valuable rough where you may not have the 
luxury of starting with a temporary table. Just let your imagination 
explore the possibilities. 

At first I did not understand why Art and Dieter used this two step 
approach to dopping, after all it seems like more work, right? 
Yes, it is a little more work, but not as much as you think once you 
master the basic technique. Yet it retains the simplicity of separat
ing the wax bond with a little heat or alcohol. While at the same 
time offering a nearly cold dopping technique. As an added bonn:, 
many of the shifting or bonding problems often attributed with hot 
wax alone are virtually eliminated. § 

CUTTING OVALS 

By Ralph Westen 

EDITOR'S NOTE: This article discusses two s tone designs: A 
�azy Oval and an Eight Moin Oval. However, the diagrams are 
kmly labeled for the Eight Main Oval. Thus, one of the pavilion 
diagrams must be for the Lazy Oval. Apparently, the upper 
'Pavilion diagram on the following page is for the Lazy Oval. 

The cutting instruction sequence for ovals has been designed to 
achieve a specific length/width ratio to establish the correct geom
etry. Once the correct geometry has been established, there is 
no reason to adhere to the cutting sequence. 

The length of each girdle facet and the index number used, deter
mines the exact shape of the oval. It is therefore important that 
the initial sequence for the ••coarse" cut of the pavilion is in 
strict adherence to the cutting instructions. The three laps men
tioned in the article are: 
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PREFORM SEQUENCE 

PC02034 EIGHT MAIN OVAL - PAVILION 

Step Design Angle Bearing Index 

39.00 41.00 43.00 

P1 90.00 90.00 90.00 94-02 46-50 
P2 39.00 41.00 43.00 96-413 

P3 40.40 42.40 44.50 94-02 46-50 
G4 40.30 42.30 44.30 90-06 42-54 
P5 39.00 41.00 43.00 87--09 39-57 
P6 90.00 90.00 90.00 90-06 42-54 
ITT 40.00 42.00 44.00 85-11 37-59 
PB 39.50 41.50 43.50 77-67 19-29 
pg 90.00 90.00 90.00 85-11 37-59 
G10 90.00 90.00 90.00 77-67 19-29 
011 
Depth 40.50 43.50 48.60 

:peg2934 EIGHT MAIN OVAL - PAVILION 

Step Design Angle Bearing Index 
--·-

39.00 41.00 43.00 �-
P1 39.00 41.00 43.00 88--08 40-68 

P2 42.90 44.90 48.90 �- -· 
P3 31.70 33.60 35.50 72-24 

iG4 90.00 90.00 90.00 94--02 46-50 

!PS 45.30 47.30 49.30 94--02 48-50 

!PB 42.60 44.60 48.60 90-00 42-54 

/G7 90.00 90.00 90.00 90-00 42-54 
fPB 40.20 42.20 44.20 85-11 37-59 
lpg 36.10 38.00 40.00 77.JJ7 19-29 
f(i."10-· ! 90.00 90.00 90.00 85-11 37-59 
tG11 90.00 90.00 90.00 77.JJ7 19-29 

@!i,�-- 48.40 49.90 53.40 

PC02034 EIGHT MAIN OVAL -CROWN 

Step Design Angle i Bearing Index 
� 

35.GO 37.00 42.00 
' 
c, '4.30 .S.40 51.50 94-02 46-50 
c,---

40.80 42.90 48.00 90-06 42-54 
'-------- --� 

C3 40.10 4220 47.30 85-11 37-59 
C4 36.60 38.80 , 43.70 77-67 19-29 .. 

f CS 28.90 30.10 34.70 72-24 

�- 35.00 37.00 42.00 89-08 I 40.58 
C7 39.00 41.00 .W.10 96-48 

�8 28.10 I 27.80 32.20 92-04 44-52 
C9 18.20 19.50 23.00 81-63 15-33 
C10 0.00 0.00 0.00 --·-- TABLE -Any 

Depth 16.20 19.60 23.40 

1 1  

Efght Main Oval Pavilion 
LJW. 1.5ll) 50% -

2 
Depth • % of width 

REMARKS 
Eight Main Oval PavlUon 
I.IN= 1.50) 50% Bnmks 

4:\/� � PJ • 

'<1;(P2�� 
"C "/ GlD 

-J.i 
Depth • % olwldU, 

REMARKS 
Elght Main oval Crown 
LJW •  1.50) 50% Bnlaks 

. 

1 1  

---

.,/ , / "'- /........._ 
/ _..,?- "' 
i<:K 

'd K 
C10 ) C5 i 

� 
"- � -?"ai w 

........._ / ,�,.,_;:. 
Depth - % cf width 

December 2003 
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• 2 70 grit 'coarse' (60u) cut copper lap 
• 1200 grit 'greasy' ( 15u) pre-polish copper lap. 
· • I 00.000 ultra fine (l/4u) grit type metal 

polishing lap. 

The stones used in preparation for this article were cut from Cubk 
Zirconia. The ovals illustrated in this article are from the Mix & 
Match Series, Vol. I .  Facet Design Ovals by Robert Long and 
Norman Steele. 

THE LAZY OVAL-PAVILION 

I .  Cut pavilion on coarse lap according to cutting instructions to 
establish the correct geometry. A common mistake found after 
the coarse cut is a big step on the girdle at one end. This is un
derstandable when we realize that ifwe are only 0.02 mm or 20 
microns out in our meetpoints, we may have an accumulated 
error of 0.3mm or more. The immediate reaction is to give a 
mighty tweak on the cheater and this is where all our trouble 
starts. The first thing to do is to check all groups of girdle 
facets, in particular 85- 1 1-3 7-59 that they are the same length in 
each group. Do not use the coarse lap for making adjustments 
and ignore the step for the time being. 

2.Pre-polish all girdle facets on 9 1°. 

3. Polish all girdle facets on 90°. It is advantageous, whenever 
possible, to work towards a finished row of facets. 

4. Pre-polish all break facets P3-P4-P 7-P8. In the following se
quence. Start at 94-02, then 90-06, followed by 85- 1 l .  Then 
7 7-6 7 and 19-29. Continue with 3 7-59, followed by 42-54, and 

finish with 46-50. It is important to establish a level girdle at 
this stage. By following this sequence we do not jump from 
one side of the stone to the other, not knowing ifwe are on the 
same level. Also, it is easier to eliminate the step on a long side 
of the stone than the ends. Ignore the meetpoints at the culet. 
They will come later. 

5. Pre-polish P2, 96-48, making sure the tops of the break facets 
are well clear from the culet. See illus. Prepolish P5. 8 7-09-39-
5 7, making sure the junctions between P2 and PS make good 
meetpoints. The culet or chisel line should make a straight line. 
(See illustration) 

6. Polish P2 and P-5. Establish proper meetpoints on culet. This 
is essential. Leave a small gap between P3 facets at the girdle 
sufficient for polishing of break facets. Do the same with P4 
and PS. 

7. Polish break facets P3 and P4, establishing meet points on culet 
with P2, P3, P4 and P-5. Also close up gaps on girdle between 
break facets. 

8. Polish break facets P 7  and PS. It is easier to polish P 7  first, es
tablishing a meet point and then bring P8 up to meet P 7. Close 
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gaps on the girdle between the break facets. Because all pavil
ion facets are triangular. It is very easy to establish meet points 
and a level girdle by careful use of the cheater for horizontal 
adjustments and the mast height control for vertical adjustment 

EIGHT MAIN OVAL-PAVILION 

CUTTING AND POLISHING SEQUENCE. 

I .  Cut pavilion on coarse lap according to original cutting instruc
tions to establish the correct geometry as with the "Lazy Oval" 
after the coarse cut there may be a big step on the girdle at one 
end of the stone. Check the length of girdle facets 5- 1 1-3 7-59, 
and make them equal. These four facets cause the most prob
lems later on when trying to align the break facets. Do not try 
to correct the step at this point. 

2. Pre-polish all girdle facets on 9 1  °. 

3. Polish all girdle facets on 90°. It is not necessary to polish the 
complete depth of the facets. Only polish an area 2x the re
quired girdle width because cutting the crown will remove 
the rest. 

4. Pre-polish all break facets, P5-P6-P8-P-9, in the following se
quence starting at 94-02, then 90-06, followed by 85- 1 1, then 
7 7..f, 7  and 19-29. Continue with 3 7-59, followed by 42-54 and 

fmish with 46-50. As with the "Lazy Oval", it is more impor
tant to establish a level girdle at this stage. Ignore exact meet 
points P5-P6 and P8-P9. This sequence may seem tedious but ,. 
is quick and successful. If a small cheater adjustment has to be 
made at this stage, don't forget the adjustment should be no 
more than 1/ 16 of the total error because there are 16 girdle 
facets over which the error has to be divided. 

5. Pre-polish main facets Pl. 88-08-40-56. 

6. Pre-polish main facets Pl. 88-08-4-56. It is important to estab
lish a proper meetpoint at the culet at this stage. Over polish 
slightly at the girdle making a small gap between P6 and P8, to 
facilitate polishing of the break facets. The width of the gap is 
determined by the smoothness of the pre-polish of the break 
facets. 

7. Pre-polish main facets P2, 96-48. Leave sufficient space at the 
culet for polishing. 

8. Polish main facets P2, 96-48. Over polish slightly at girdle 
leaving a small gap between PS-PS to facilitate polishing of 
break facets. 

9. Pre-polish main facets P3, 72-24. Leave sufficient space at 
culet for polishing. 

1 0. Polish P3, 72-24. Over polish slightly at girdle leaving a 
small gap between P9-P9 to facilitate polishing of break 
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facets. 

1 1. Polish all break facets P5-P6-P8-P9 in the following sequence 
starting at 94-02, then 90-06, followed by 85- 1 1, then 7 7-6 7 
and 19-29. Continue with 3 7-59, followed by 42-54 and 
finish with 46-50. 

When polishing 94-02, carefully close the gap ensuring the meet 
point is exactly above the junction of the girdle facets. Over pol
ish sideways into 90-06, when polishing 90-06 bring meet points 
back to junction of the girdle facets by small adjustments of the 
cheater at the same time halving the gap between P6 and PB. A 
perfect meet point can be obtained by using the mast height ad
justment either up or down to control the height of facets P5-P6-
P8-P9. Use the same methods for PB and P9. During the demon
stration of cutting an S.R.B. at the 199 7 seminar it was clearly 
demonstrated that this method is fast and precise. There is a ten
dency to panic because the break facets seem to be wrong. It 
should be understood on close examination that no break facet is 
too big before polishing. There is ample room around the facets 
and the final placement can be completely controlled by proper 
use of horizontal and vertical adjustments. 

THE CROWN 

The system of cutting and polishing the crown as described here is 
intended to simplify making meet points and stop having to go 
over the same ground twice of more. Once the position of the 
table has been established the stars are fitted to the table, the 
mains to the stars and the breaks to the girdle and mains. By 
working towards or away from a completely finished part, i.e. 
table, all facets fall into place. Cutting the crown of an oval is 
nearly the same as cutting the crown ofan S.R.B. as described in a 
previous article, "To T.C.P. or not to T.C.P." It is a method partly 
based purposely over-cutting and polishing in places. 

EIGHT-MAIN OVAL-CROWN 

CUTTING AND POLISHING SEQUENCE 

I .  Cut crown on the coarse lap according to the cutting instruc
tions, starting with C l -C2-C3-C4. Line up breaks with girdle 
facets, leaving the girdle 50% wider than required. 

2. Cut main facets C5-C6-C 7 to girdle using coarse lap if the stone 
is big enough. 

3. Cut stars C8-C9 to the break facet with the highest point. Ig
nore meet points at this stage; the reason for cutting this se
quence is to determine the position of the table. Once the 
table position has been found, all other facets will fall into 
place. 

4. Cut table C IO using 45° dop or direct on 0°. 

5. Pre-polish table. Ignore meet points at this stage. 
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6. Polish table. Ignore meet points. Write down index number 
used, you never know. 

7. Pre-polish star facets CB and C9. Star facets should be slightly 
over cut so they overlap each other and a small vertical line is 
formed between the facets. 

8. Polish star facets C8 and C9. They should look too big but the 
dimension that matters is the line adjoining the table. When the 
main facets are cut, the top, when completed will make a meet 
point with the stars and the table. This will automatically 
re duce the stars to the exact size. 

9. Prepolish main facets CS, C6 and C 7  in the following sequence, 
C 7-C5-C6, leaving sufficient material between the star facets for 
polishing. When the main facets have been pre-polished, there 
should be a gap between the top of the break facets and the bot
tom of the star facets. If this is not the case, angle the main 
facet by cutting into the girdle having allowed for this by leav
ing a wider than usual girdle. It is at this point the width and 
evenness of the girdle is decided. The bottom of the main facets 
will extend below the break facets. Don't be afraid to cut into 
the girdle because you will have plenty of material to work with. 
Do not cut main facets into the table because the star facets will 
have to be adjusted again. 

I 0. Polish main facets C 7  and C5. Ignore the meet points at the 
girdle leveL concentrate on the meet point between the stars 

and the table. There should be a considerable gap at the gir
dle between the break facets on either side of the main facets. 

1 1. Polish main facets C6. All main facets C5-C6-C 7 should now 
have joined up under the star oval's facets. The break facets 
will now be completely undersized with space on top and bot
tom of facets. 

12. Re-cut and re-polish break facets C l-C2-C3-C4, leaving 
space at comers for polishing in the following sequence, 
94-02 then 90-06, followed by 85- 1 1, then 7 7-o 7 and 19-29. 
Continue with 3 7-59, followed by 42-54 and finish with 
46-50. 

13. Polish break facets Cl -C2-C3-C4 in the following sequence: 
94-02, then 90-06, followed by 85- 1 ! ,  then 7 7-o 7 and 19-29. 
Continue with 3 7-59, followed by 42-54 and finish with 
46-50. When closing the gaps on the girdle on either side of 
the main facets make sure the meet point is exactly on the 
meet point of the girdle facets. 

The above principles of cutting and polishing can be applied to 
many stones. The majority of cutting instructions indicate the in
dex, the design angle and degrees at which the facets are to be cut. 
It does not mean that the sequence as shown is to be followed 
blindly. Study each cutting instruction carefully and work out the 
best way to cut a stone. 

(From Faceter's STONECHAT, March, 2003) § 
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AN ALLOWANCE FOR SUBSURFACE BRUISING view of the pavilion, where only the facets which touch the girdle 

are shown . Facets I are 70° and facets 2 are at 43°. From the 

By Graham Scarr 
(Or how to cope with the scary stuff) 

Once upon a time in the early days of faceting, one cut the knob
bly bits off the rough with course grit, finished with fine grit, de
frosted with mindbogglingly small grit, and polished with what 
can only be considered homoeopathic potencies. The surface left 
by the previous grit was cut away, with "a little bit more" for good 
measure. Then along came articles about subsurface bruising left 
behind by the battering of the stone with all those little bits of grit, 
with a depth up to ten times their diameter. Scary stuff. The nice 
thing about knowing all this is that now we can take better account 
of it, leaving a measured allowance, particularly after the coarse 
cutting. For example, when cutting for a specified stone width 
using, say I OOum grit, allowing ten times this amount on each side 
of the girdle would add a total of2mm extra at this stage. (IOOum 
x JO = J ,OOOum or Imm). This extra is then removed with the 
finer grits until the final size is reached, and the subsurface dam
age is eliminated. 

Simple so far, but what about the break facets, how to measure 
the allowance for these so as to finish at a specific girdle width, or 
even to position the girdle edge in the first place when pavilion 
depth is at a premium. (I am assuming here that we don't have lots 
of spare pavilion to cut to a central point for the breaks .) The an
swer is trigonometry, that subject at school which had no conceiv
able use at the time, or at least it didn't for me. 

Consider Figure I, which is a cross section through the stone 
where the break facet meets the girdle. The "working facet" re
mains at the end of the coarse cut, as opposed to the "finished 
facet" which is the position of the break facet after polish. They 
are parallel . The difference (B) between the two is a fixed amount 
( 10  x grit diameter), but which can't be measured directly. In
stead, (H) must be calculated for a given angle (a), and this mea
surement used to determine at what point to stop coarse cutting . 
The value of (H) can be considerably greater than the depth of 
stone which we are allowing for, and shouldn't be underestimated . 
The values ofH in the table were calculated using the formula: 

H = 8/cosine a 

where H is the hypotenuse of the triangle, B is the base, and angle 
a is the protractor angle .  

So, for a given grit size and angle, the amount of H on the girdle 
that needs to be left after the breaks have been course cut can be 
made by reference to the table. If you are using a different grit 
size or angle, then estimate or recalculate this amount . And lastly, 
if you think that ten times is a bit excessive, then reduce it. 

Finally, you can add a bit of finesse into all this . Figure 2 is a plan 
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table, using 90 um grit, facets are cut so as to leave 2.6 mm above 
the final girdle edge (H). This corresponds to an allowance of 
900um or 0 .9mm in depth of stone, for this tier. Facets 2 are then 
cut in to touch the corner of the working girdle edge. At this point 
I would cut as many of the other remaining facets (not shown) as 
practical in order to get a feel for the pattern, as any allowance 
here is well within the limits already set. Facets 2 can now be re
cut, estimating H from the table as 1.3 mm, in order to save effort 
in the later stages. I suppose each finer grit down to polish should 
have an allowance relative to its size, hence the table over a wide 
range, but I haven't actually found this to be quite so important as 
with the courser grits. 

To find the particle diameter from a lap mesh stated in particles 
per linear inch: divide the mesh size by 25.4 to give the number of 
particles in a millimetre. Divide I 000 by this amount to give the 
diameter in micrometers. To summarize an example: 

600 mesh = (1000 x 25.4) /600 = 42 um approx. 
Ten times this is 420 um, or 0.42 mm allowance 

(From Faceter's STONECHAT, September-October, 2003) 

Stone Girdle 

Figure I :  Figure 2: 

Table I :  
WORKING ALLOWANCE FOR 

SUBSURFACE BRUISING 

Depth in millimeters for varying angles of break facets 
10 X grit size. 

Angle Grit Size 

120wn 90um 60um 4Sum 30um 

10 1 .20 0.91 0.61 0.46 0.30 
20 1 .28 0.96 0.64 0.48 0.32 
30 1.38 1.04 0.69 0.52 0.35 

40 1 .57 1 . 17 0.78 0.58 0.39 
50 1.87 1 .40 0.93 0.70 0.47 
60 2.40 1 .80 1.20 0.90 0.60 
70 3.50 2.60 1 .75 1.32 0.88 
80 6.91 5.18 3.46 2.59 1.73 
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CHANGE OF 

USFG NEWSLETTER EDITORSHIP 

There typically comes a point in many of our endeavors when, for 
any number of reasons, it is time to pass the action to individuals 
with fresh insights and capabilities. After the publication of22 
issues of the USFG newsletter, that time has arrived for Betty and 
I. For the most part, the editing duties that Betty and I share have 
been rewarding (for example it's great to be aware of evefYthing 
that is going on in other guilds via their newsletters) but we have 
to be honest that our motivation for putting out the newsletter has 
declined in recent issues. The astute reader may have picked up 
on several "blatant" errors that have been exhibited in some of the 
latest newsletters. These errors occurred despite our efforts to 
maintain as much of a quality newsletter as our combined value
judgments are able to recognize. The USFG is well along the road 
to the achievement of a respected organization of faceters, and this 
is no time for anything to threaten that quality goal. Likewise, 
"house organs" such as the USFG newsletter can gradually be
come stale without being noticed by those closest and despite 
other intentions. Thus, fresh looks frequently bring healthy 
changes. So with these remarks, Betty and I pass the editors reins 
to Jenny Clark (and no doubt to her "assistant editor'' husband 
Jim) with best wishes for a rewarding experience. § 

1 5  

FACETING FOR COMPETITION 

By Carl Unruh 

Faceting for competition can be a real challenge. It can improve 
your faceting skills and give you a few bragging rights with your 
faceting buddies. So why not give it a try? What should you ex
pect? It will take a lot of time to be done right You should be of 
good spirits and with an open mind. Not everyone can win, but 
you should keep on trying. Most of our winning AFMS faceters, 
didn't win the fast time out, maybe not even the second time. 

What will it take to be a competition winner? First, study the 
rules. This is very important and often neglected. Understand 
what is expected in the competition you are entering. Use the 
quality and kind of material called for by the rules, and expect to 
spend enough time to produce the best faceted gem you possibly 
can. 

To start, cut a practice gem or two of the design you expect to en
ter into the competition. Keep good notes on the areas that require 
special attention. For the faceting process, you will probably need 
to: 

I. Pre-form on a 260 grit lap. 

2. Final grind carefully on a 1200 grit lap. 

3. Pre-polish on a 3000 or 4000 grit lap using slow speed. 

4. Grind very small facets, maybe at no speed at all, by merely 
swiggling the gem across a stationary fine grit lap. 

Remember, to get good meets, you can always slow down the lap 
and use finer grit, so be prepared to do just that. For polishing the 
gem, use one of the recognized chemical agents; cerium oxide, 
aluminum oxide, or tin oxide, if possible, for the material you are 
faceting. If diamond powder is required, you usually need to go to 
100,000 grit because 50,000 grit may frequently leave a slight 

rainbow finish on your facets. The quality of your polishing will 
depend on the polishing agent, the polishing lap, the lap speed, 
and most importantly, on your technique. Take lots of time to 
look at your work as you proceed. You must practice the old mas
ter faceting rule throughout: 

"GRIND A LIITLE AND LOOK A LOT" 

How long will it take to cut a competition stone? Well, for a regu
lar 7 mm standard brilliant cut, one might take an hour or two, but 
for a competition stone to win a trophy, you should probably plan 
on something like 20 hours for the final gem. Of course, the more 
comp lex the design and the larger the gem, the longer the time 
required. Some who have entered the Australian Competition 
with relatively complex designs reportedly spent I 00 to 200 hours 
on each gem, after cutting several practice gems of the same de
sign. So, the bottom line is straightforward. It is time consuming, 
and it requires a slow approach for the facets to meet properly and 
a diligent technique in polishing. Cutting for competition is dif
ferent from any other kind of faceting. It takes a lot of time. Is it 
worth it? Well, that is entirely up to each of you. 
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Some like it and some don't, some do it occasionally. It is your grit don't need rolling. Rubbing with a lump of corundum should 

choice. What will you do with your winning gem after the compe- suffice. 
tition? It will always make an excellent special display with a la
bel describing what it is and what it has won. You might donate it 
as a premium prize for a scholarship or other fund raising occa
sions. It could be mounted in finished jewehy and given as a spe
cial gift to your spouse, relative, or best friend. But whatever you • 
do with it, don't lose track of it and mix it with you other collec
tion. 

Do a good job on any gem you facet so you can show it with pride 
to everyone. Try to improve the quality of your faceting with ev
ery gem you facet, whether it is for your private collection, for 
sale, for a gift to someone, or for that prize competition case. So 
at the next opportunity, give the judges a hard time to find any
thing for point deduction for your competitive entry. 

(From The Crystal & Gem News, July 2003) 

NOTES FROM A TALK ON 
POLISHING CORUNDUM 

Claire Roche 's notes on the corundum polishing 
talk given byHugh Lyons and Fred Billcock. 

The material from Honeywell was not annealed and that may have 
caused edge chipping. (Spine! boules don't need to be split to re
move stress: corundum does). 

Corundum has directional pitting. A stone that has one facet that 
is difficult to polish due to pitting will likely have a corresponding 
facet on the opposite side with the same problem. 

When polishing corundum cut up to the 600 lap and then go di
rectly to 14,000 diamond grit on whatever polishing lap you use. 
Some swear by ceramic, others at it. 

Be sure to cut deep enough at the 600 lap to remove the rough cut
ting fractures and scratches. 

Larry Larson removes 1/4 of the fluid in the 14,000 spray dia
mond and replaces with vinegar. Charge lap with diamond boart 
and when polishing slows touch up with the spray. 

Zinc lap as used by Fred B. requires more diamond to charge than 
ceramic (which Fred doesn't like). 

Solid backed lap is better than one with finned back. 

Hugh says when polishing corundum rub light and fast across the 
lap. Adjust angle or cheater as needed to make your meets. 

Copper laps charged with 1 ,200 worked well with the Honeywell 
material except for chipping on edges of facets. 

Kerosene is an excellent lubricant. Crystalite extender fluid with 
no water is also good. 

When charging a cutting lap with coarse grit a roller is needed to 
embed the diamond. Polishing laps charged with fine diamond 
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Hugh says, "Persist with polishing until pits are gone. It does take 
a long time." 

Fred says, "Mix Linde A or cerium oxide with mineral oil instead 
of water may work better for polishing quartz. Add one drip of 
water every 5 seconds. 
Tip from Fred re keeping laps contamination free. Cover the lap 
with wax paper, label both the lap and the wax paper and store in 
plastic bag. (probably the bag is also labeled?). 

Re cleaning laps: Clean polishing laps with a green Scotchbrite 
pad and lava soap. 

Cleaning old cutting laps may restore them to almost new perfor
mance. Clean with a circular motion around the lap. 

The last word is: Do whatever works for you! 

(From Meet Points, No. 65, Sept 2003) 

THOUGHTS ABOUT FACETING COMPETITIONS 

By Cris Algar 

One of the great things about faceting is the wide range of skills 
and science involved -enough to keep most people busy for a 
lifetime. As a compulsive experimenter, I enjoy making my own 
laps and machinery, but people who are not interested in doing so 
are well catered for with commercial products. My knowledge ol 
gemmology, on the other hand, is sadly lacking. The following 
remarks are intended to explain my attitude to one aspect of 
faceting, not to imply that others should change their behaviour. 

Although I have entered faceting competitions myself, my attitude 
toward them is somewhat ambivalent. I use gem cutting as a 
hobby rather than a method of making money, and so aim for 
maximum enjoyment as an end product. Although this approach 
means that I do not have to put a price on my time, I still like to 
finish a stone in hours rather than weeks, i.e. "that's good enough" 
takes over from "It's not quite perfect-yet." It would defeat the 
object ofmy hobby if! were to spend too long in search of 
perfection, which is only relative anyway. Having said that I stop 
when the stone is "good enough," I am curious why people seek
ing perfection stop after, say, 100 hours. Is it because they regard 
the stone as perfect, even though the judge may spot errors; or be
cause further work will not improve the stone; or because the sub
mission deadline has arrived? Perhaps there is a formula or algo
rithm that would give the approximate increase in quality for a 
given increase in faceting time. I suspect that the law of diminish
ing returns would feature quite strongly in such a calculation. 

Having all the entrants in a faceting competition cut stones from 
another person's design may help in judging, but removes any op
portunity for creativity from the contestants. To draw an analogy 
with another art, imagine if painters were asked to fill in someone 
else's drawing, as in painting-by-numbers, instead of creating the 
complete painting themselves. To take the analogy further, the 
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judges would then use a !Ox magnifier to check if the paint ex- non-woven pad. There are several brands available. I do not 
actly filled the drawn areas .  Such pictures would all look very know how they work on harder material but for something in the 
similar from a reasonable viewing distance, just like competition range of quartz, it is a way to polish a very large table . 
stones. 

1 can appreciate that asking competitors to design their own cuts 
would also have problems. With so many designs already avail
able, judges would not only have to look out for direct copies, 
but also check for similarity to published designs . Allowmg com· 
petitors an unlimited choice of material could well add a financial 
element to the outcome of the competition. Given these difficul
ties, I would find it difficult to frame the rules of my ideal faceting 
competition. As a start, though, I would suggest giving more free
dom to the competitors to choose the design, size and material, 
and introduce an element of subjectivity, i.e. the most attractive 
stone . Displaying the entries at a rock and gem or jewellery show 
would allow the public to make their choice . The marks given 
could then be added to those for technical merit . As I am unfamil
iar with the rules of all the various faceting competitions, I hope I 
will be forgiven if I have just described rules that are already be
ing used . 

(From Faceter's STONECHAT. September-October, 2003) 

POLISHING LARGE QUARTZ TABLES 

By Steve Richards 

Recently I cut two versions of the Spider cut and repaired some 
large (about 30mm dia.) glass prisms . These presented a big prob
lem in the form oflarge tables and in the case of the prisms they 
needed to be FLAT. After trying all my usual polishing methods 
and spending over six hours trying to get the first of the prisms 
polished with no success I knew I was going to have to try some
thing else! I work in a wholesale optical laboratory making eye
glasses . When I was in school we ground glass using cerium ox
ide on a bare cast iron lap. It was then polished using cerium ox
ide on a very hard Pellon material pad. After getting permission, I 
took a small amount of 12-micron cerium oxide home along with 
some cerium oxide polish and some old pads that we no longer 
use . 

The 12-micron on a bare cast iron lap produced a nice matt pre
polish in a matter of seconds on the 30 mm glass. I then cut the 
small polishing pads that I had until I was able to cover an 8 inch 
master lap with the pieces. This was then saturated with the 
cerium oxide polish solution . After working for a couple of min
utes to get the angle correct, the large surface polished in just a 
couple of minutes. By the time I completed repairing 4 of the 
prisms, I was doing it in about 15-20 minutes for the entire pro
ject. 

When I cut my first spider and saw the large table on quartz, I 
tried the same process and had equal success . Glass and quartz 
are similar in many properties and what works on one usually 
works on the other . 

I have subsequently purchased a couple of 8 inch Chrystalite Poly
pads that are sold for cabbing. They work great for a polishing 
pad on these large tables. Just look for a white self-addhesive 
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(From FACETS, May, 2002) 

DIAMOND POWDERS AND PRODUCTS 

By Roy A .  James 

I have worked with diamond for grinding, lapping and polishing 
for over 15  years and have a very good knowledge of its history, 
types, sources and terminology. The first diamonds were found in 
India around 150 BC, but strong interest in diamond took place in 
the 15th and 16th centuries. Findings in South Africa occurred 
around 1867. Natural diamond is classified into three types and 
the most common one is type I A, that is sub-divided into gem 
quality and industrial quality . Many countries in Africa are large 
producers of industrial grade diamond and that was the diamond 
used for making diamond tools, grinding lapping and polishing. 

Synthetic diamond (man made)-ln 1797 the key elements needed 
for making were established and numerous attempts were made. 
Only in 1955 General Electric made a global announcement that it 
could be made and by 1957 production quantities were available. 
Since then De Beers and DuPont have also become producers of 
diamond . Other countries started producing diamond in early 
1990 in smaller quantities. Today China, Korea and Russia pro
duce diamond in good quantities. The synthetic diamond consists 
of two main types: monocrystalline and polycrystalline . The 
monocrystalline is the most popular one used for polishing of met
als and gemstones . The polycrystalline has special application for 
the optical and electronic industry and is also considerably more 
expensive . The words micron and mesh are interchangeable 
when describing a size below 45 micron and anything coarser 
should be identified by mesh size . New discoveries of natural dia
mond and the technology in making synthetic diamond have taken 
place in the last 5 to I O  years, and its application changes every 
year. 

(From Facets. Augus� 1998) § 

SELECTING FACETING MATERIALS 

By Gerald I. Hemrich 

The average faceter purchases the material he or she wishes to cut 
Even though a few people may be able to collect some of their 
material, the chances are that they will still purchase most of it 
Faceting rough is not as plentiful as most types of cabochon rough 
and much ofit comes from countries that most ofus will never 
see; and, even if we did, the chances of buying good material 
would be limited . There are several reasons for this situation: an 
increasing amount of gemstones, either cab or facet, is being cut in 
the country of origin . Large dealers from around the world are 
given first chance at whatever material may be for sale, while 
embargoes or local restrictions make it difficult to impossible to 
buy at or near the source of supply. If a buyer does not know 
quality and values, he can easily end up by paying far more than 
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the stones are worth. After all, there is no closed season on tour- material on approval, but either a substantial deposit or approved 
ists, and someone will always be around to take advantage. credit will be required. The dealer will also set a time limit for the 

Before discussing how to select for purchase a few comments on 
the subject of faceting material in general may be helpful. Good 
gemstones for faceting material are in short supply; the supplies of 
such material are limited and the demand is fur ahead of the sup-
ply. The result is a constant increase in the cost of faceting 
rough. Synthetic gem materials have not been affected as much as 
natural rough and competition has helped hold the price line there. 
But, some of the newer and expensive-to-produce synthetics and 
simulated stones bring substantial prices and will continue to do 
so as long as demand warrants their continued production. 

There are two basic rules for the purchase of any gem material: 

1. Buy from a reliable dealer and have a clear understanding 
of the terms of sale. 

2. Purchase the best material you can afford, as one good 
stone is worth any number of those that are of second qual
ity. If possible, buy according to a long range plan. 

Is a given stone to be used immediately for mounting as jewelry? 
Is it to be part of your collection? What sort of a collection do 
you plan to make? The answers to these questions may change as 
time goes on, but a basic plan will help in making your purchasing 
more selective. 

When planning a collection, be realistic. Don't decide that you are 
going to include at least one of every known type of material that 
can be faceted. There are a number of stones that are so rare that 
the average person may never even see one; others are so costly 
that not many people can afford them. Set some reasonable limits 
on what you would like to do, follow them and the result will be a 
collection that will give you a great deal of satisfaction. 

PURCHASES 

There are two principal means of buying faceting material: One is 
by personally selecting the rough from a dealer's stock, the 
second is to purchase by mail. Either method will prove satisfac
tory, and many cutters combine the two. Selecting from a dealer's 
stock does not require much comment, it is mainly a matter of 
finding what you want at a given time. Since many smaller deal
ers do not stock too wide a selection of faceting rough, that can 
become a problem. 

Dealers who specialize in mail-order sales are apt to carry a wider 
range of material, but they do not always have rare and unusual 
stones on hand. Rare materials can often be obtained if the buyer 
is willing to wait until the dealer can acquire them. However, that 
would be something of a special situation that would have to be 
arranged by the buyer and the seller. It will be assumed that the 
buyer will confine his orders to the stock on hand, and several 
guidelines will be laid down for mail-order purchases. 

Mail-order suppliers may have definite minimum order. The 
buyer should be aware of this and plan to order at least that 
amount of material. Many dealers will send a selection of rough 

examination. Be sure to observe this time limit; dealers cannot 
afford to have large amounts of approval material tied up indefi
nitely while the prospective purchaser tries to make up his mind. 
Also, the buyer should not request material on approval unless he 
is reasonably sure that he will purchase enough to make the trans
action worthwhile to the dealer. Finally, any stones ordered on 
approval must be returned to the dealer unaltered. In other words, 
grinding, sanding, sawing or any other lapidary technique that will 
change the rough in any way is not permissible. If the material is 
not returned in its original form, the dealer will be within his rights 
in holding the customer liable for the cost of any that is altered, 
and there is little doubt that this right will be exercised. There are 
several ways of examining cutting material without working on it; 
they will be discussed below. 

Faceting material is commonly sold by weight-carat or gram. A 
few of the less expensive gemstones such as rock crystal or some 
mine run materials, may be sold by the ounce or pound. There are 
several factors related to weight that have a definite bearing cost. 
Many dealers offer the same material in several grades. Top grade 
will always bring a premium price per unit of weight, while fair to 
good grade will bring a lesser price per carat or gram. The size of 
the rough also determines its value and, when rarity is added to 
size, the cost may well price the average amateur out of the 
market. The increase in cost in proportion to increased weight is 
justified by the fact that the larger and more rare a cut stone may 
be, the greater its value. Accordingly, the cardinal rule of buying 
faceting rough, once again is to buy less, but get the best you can 
afford. 

SELECTING THE ROUGH 

Theoretically, faceted stones should be free of flaws-fractures or 
undesirable inclusion. Emeralds are a notable exception to that 
generalization; most are flawed to some degree, but are still ac
cepted for use in jewelry or by collectors. And, a number of 
other stones, such as the larger rubellites and some varieties of 
topaz, are apt to contain some flaws or inclusions. Basically, the 
larger the stone, the greater the chance of some imperfections. 
The whole question of flawed versus flawless gem material raises 
the question of value. Obviously a flawless stone of equal weight 
will be worth more than one with easily detected flaws. But, the 
problem of stating the difference in value or of determining it 
involves the whole subject of appraisals and that is fur too com
plex to discuss here. 

The growing scarcity of good faceting rough is making it more 
difficult to obtain flawless materials by increasing their cost to a 
point at which the average person cannot or will not buy them. It 
is only reasonable to say that the present shortage of good cutting 
material is going to force a revision of standards of acceptability 
to the point at which minor flaws will have to be accepted if many 
natural stones are to be cut. Each cutter will have to work out his 
own standards of acceptability. The situation may be regrettable, 
but there is nothing that can be done to change it. 

The shortage of natural rough material will presumably lead to a 
wider use of synthetics because most of them are readily available 
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and the majority will cut flawless gems. Even though synthetics against a good light source. After checking, remove the material 
are not normally in short supply, it is well to remember that some from the fluid and wash thoroughly. (Note: The container must be 
of them are quite scarce and that their price range is from normal of good quality glass. Any bubbles or waves in the glass will 
to very expensive for a limited number. make it harder to examine a specimen because these defects will 

There are several factors to consider when selecting faceting 
rough. Generally speaking, these stones do not occur in regularily 
shaped pieces. The shape of the rough will determine the style of 
cut that will give the best weight recovery from a given piece. 
When examining a stone, try to determine what style of cut
round, square, oval, etc.-will produce the largest finished gem. 
Irregular stones that will require an excessive amount of preform
ing to bring them to the desired shape should be avoided. The 
thickness of a piece ofrough will have a direct bearing on the size 
of the gem or gems that it will yield. Large, thin pieces will only 
produce small stones, while a thicker piece of the same weight will 
give a larger one; and one large gem is generally preferable to sev
eral small ones. There is an easy way to judge thickness; a fin. 
ished stone will have a depth approximately 70 percent of the 
diameter or the width. A 10mm gem would then be 7mm deep. A 
simple measurement is all that is needed here. 

Faceting rough is also sold on a basis of "X" percent clean. That 
means that a given piece will contain clear areas suitable for 
faceting . Such material will sell for Jess per unit of weight than 
fully useable material. Whether or not it is as good a buy as it ap
pears will depend on the amount offacetable area(s) that it con· 
tains. Unless such material has a minimum of 60 percent cuttable 
areas, it is best to pass it by. Considerable experience will be 
required to determine whether or not this type is a good buy, and a 
beginner can hardly be expected to have such experience. Buying 
bargain material is a gamble, and the odds are in favor of the 
"house," so don't buy such stones unless you are prepared to write 
off the Joss ifit doesn't work out. 

Rough, as we have seen, will not always be flawless, but it is well 
to select material that has a minimum number of flaws. Careful 
visual examination is the only way of doing this. And the exami
nation should be made with a view of determing what the inside of 
a stone looks like. Examine with the aid of a good light source. A 
desk lamp with a 100 watt globe will do nicely. Hold the stone 
near the lower edge of the shade in such a way that the light does 
not blind you or cast surface reflections that have the same affect. 
Examine the material from all sides and try to determine how 
deeply any flaws may go. That is not always easily done. How· 
ever, this job can be made a little less difficult by the use of 
immersion fluids. 

There are various chemicals that have refractive indexes (R.l.) 
reasonably close to that of the materials to be examined. When a 
piece ofrough is placed in one of these liquids, it will practically 
disappear from view, but flaws, inclusions and bubbles will stand 
out with reasonable clarity, so that it will be possible to judge the 
interior with reasonable accuracy. It will be well to remember that 
these fluids give better results on light colored stones than dark. 
Also, if a stone is too dark for the fluid to show its defects clearly 
it is also probably too dark to facet successfully. 

To use an immersion fluid, place the stone to be examined in a 
glass container of good quality, cover it with fluid and examine 
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cause varying amounts of distortion and may even mask imperfec
tions. A chemical supply house can supply the proper type of con· 
tainer). 

Commonly used immersion fluids are: glycerine or turpentine, R.l . 
1.47; toluene or xylene, R.l. 1 .49; oil of cloves, R.l. 1.54; anise 
oil, R.l. 1.55; bromoform, R.l. 1.59; monochloronapthalene, R.l. 
1 .59; monobromonapthalene, R.l. 1 .66; monoiodonapthalene, R.l. 
1.70; and methylene iodide, R.l. 1 .74. 

Several factors involving these fluids and their use should be taken 
into account: Those with an R.l. of over 1.60 are expensive. 
Many of them are highly corrosive and will attack painted or var
nished surfaces if spilled. Most are toxic and great care should be 
taken to avoid prolonged inhalation or contact with the skin (keep 
out of the reach of children). How many will be needed or used 
frequently by the average cutter is not an easy question to answer. 
If it is plarmed to buy expensive materials consistently, then a full 
set of immersion fluids should be kept on hand. They will eventu· 
ally pay for themselves by making it possible to select top quality 
stones. 

There are several commercially prepared immersion fluids with an 
R.l. of 1.50 plus. These are inexpensive, and are said to be non
toxic, non-allergic and non-corrosive. Even though they will not 
give the results of the more expensive fluids with a higher R.l., 
they will serve for general use. And, it is better to use some type 
of immersion fluid than none at all. A certain amount of experi
ence will be needed to use these fluids to their best advantage, 
and a general purpose commercial preparation will be of help in 
gaining such experience. 

Faceting rough is almost always in natural, unaltered form, but a 
limited number of materials are available as factory cut preforms. 
These may appeal to cutters who do not want to preform their 
own, or do not have the necessary equipment. 

However, there are some drawbacks. Commercially cut preforms 
are more expensive per carat or gram than a corresponding 
piece of rough of the same weight. The supplier must charge for 
the weight of the material used plus the cost of his labor. Also, the 
size of the preforms offered and the selection of material is rather 
limited. There is not as much demand for preforms as for rough 
material and this factor curtails the supply that is placed on the 
market. 

Even though most cutters do their own preforming, there are two 
materials that justify the extra cost of ready cut preforms--
Titania and Y AG. Titania has a very strong double refraction and 
must be oriented correctly to overcome it. Orienting a boule of 
Titania can present problems that the average faceter may not wish 
to cope with. By buying preforms which are correctly oriented 
that difficulty will not be encountered. Almost all dealers require 
a minimum purchase of"X" number of carats and, with the pre
sent cost of certain colors ofYAG, such a purchase can prove 
costly. A boule or Titania is also expensive. Preforms offer a rea· 
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sonable inexpensive solution for the cutter who does not wish to 
buy Y AG or Titania in quantity. It is true that the cost per carat 
will be greater, but the total outlay will be less, if only one or two 
gems are to be cut. The same reasoning could be applied to the 
purchase of other types ofrelatively expensive synthetic materials. 

The foregoing discussion of selecting and purchasing faceting 
rough is complete enough to enable the average person to 
proceed without undue problems. It is not intended to cover all of 
the possible problems that may be associated with such purchases. 
That does not seem possible and, even if it were, the infinity of 
detail would be more confusing than helpful. The key points to 
remember are these: Buy selectively; purchase less, but get the 
best you can afford; and do not, under any circumstances, make 
any alterations to material ordered on approval. These rules are 
simple, but they will pay off in the form of a superior collection 
over a period of time. It takes as much time to work poor or 
second grade materials as it does good, and the best will prove MACHINE A: 
cheapest in the long run because they will have a greater 
esthetic appeal as well as monetary value. § 

FACETER'S QUIZ 

Match the names of these faceting machines with the pictures. 
More pictures will be displayed in the next issue of this newsletter. 

I .  Xristal-Tek "99" 
2. Scintillator 88 Digital 
3. Xristal-Tek 8 7  
4. 0.M.F. NMachine 
5. Heavy Duty De Lux 
6. Hall 2000 
7. Mark V 

8. Graves Mark I 
9. Graves Mark IV 
1 0. Gem Master II 
1 1. ANAND Model AEW-FPK 
12. ANAD MODEL AEW-FPID 
1 3. ANAND Model AEW-FPIT 
1 5. Facetron 
1 6. jpFacetron 
1 7. ncFacetron 
1 8. scmFacetron 
1 9. MDR Model #300 
20. Ultra Tee 
2 1 .  Raytech Shaw 
22. Alpha 
23. Diamente 
24. lmahashi Model C 
25. Topaz Tee XT6 
26. VJ Faceting Machine 
2 7. Drabsch 
28. Lee 
29. IRV's Faceting Machine § 

MACHINE B: 

MACHINE C: 
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December, 2003 I 

______ . ___ .. 



MACHINE D: 

MACHINE E: 

MACHINE F: 
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December 2003 

MACHINE G: 

MACHINE H: 

LAP DAMAGE AND CONTAMINATION 

By Gerald I. Hemrich 

Both of these situations are not common and usually can be 
avoided with reasonable care. But, accidents will happen and it is 
well to know how to cope with them and to prevent them from 
happening, when possible. Accordingly, a few basic rules for 
avoiding both damage and contamination are in order. There are 
two time-proven means of damaging a lap: One is to drop it on a 
hard surface, such as a cement floor; the other is to drop a hard 
object on it. Careful handling will eliminate these two possibili
ties. 

There is one source of damage that is almost impossible to avoid, 
but even though unavoidable, it may not happen. In this instance 
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the damage can be done by having a stone break or chip while cut- difficulty, then send the lap out for resurfacing if it is hand 
ting . From time to time, and for no apparent reason, a gem that charged. Metal bonded laps should be returned to the manufuc-
appears solid and flawless will chip and score or gouge the lap. turer for his advice. And there is always the possibility that a lap 
The main hazard in this respect is a stone that has one or more can be too badly damaged or contaminated for repair. If that hap-
fractures which are apt to chip in cutting and score the lap. Theo- pens, it must be replaced with a new one; but that seldom, if ever, 
retically this situation can be avoided by faceting material that will happen. 
does not have flaws or other inclusions. In practice, not all 
faceting stones are flawless, nor can all the flaws be eliminated in 
preforming. Since it is almost certain that some flawed material 
will be cut, it is well to know what can be done if a stone chips 
and scores the lap. 

If a hand-charged lap is scored by a chip breaking off, and the 
gouge is not too deep, hold a flat piece of agate on the lap, run at 
cutting speed and work the agate back and forth across the lap. Be 
sure and use ample water if this is done. When the lap is smooth, 
recharge with diamond compound. If the gouge cannot be worked 
out by the means given above, it will be necessary to have it resur
faced professionally. 

Metal bonded diamond laps are less apt to be affected by a stone 
chipping. If one is damaged by any cause, it should be sent to the 
manufacturer for his advice on possible repairs. 

If a polishing lap is gouged, use a piece of agate as described 
above and finish the smoothing process with several applications 
of polishing powder. !fa cloth and wax lap is damaged, remove 
the cloth and wax and make a new one . 

CONTAMINATION 

Contamination can be avoided completely if a few elementary pre
cautions are taken. Do not use a faceting machine in any area 
where there is an excessive amount of dust in the air. Do not, un
der any circumstances, set up a faceting unit in the same area 
where silicon carbide wheels are used. There is a good chance 
that particles of silicon carbide can be airborne and settle on both 
the moving parts of the machine and on the laps. Keep laps in 
sealed containers when not in use; this will prevent contamination 
by dust in the air. Always wipe the stone with a piece of damp 
tissue before changing laps . That will prevent the carry-over of 
one or more particles of diamond abrasive from one lap to an
other. 

Sponges can be used as a source of the water supply in cutting, but 
a separate one must be kept and used for each lap. If the same 
sponge is used for all cutting laps, contamination is almost sure to 
occur. 

The sources of contamination given above may be considered the 
most common, and also the easiest to avoid . There are probably 
other causes, but they are uncertain and hardly likely to occur. It 
is well to bear in mind that contamination is not likely to occur if 
the basic precautions given above are observed. 

If contamination does occur? In the case of hand charged cutting 
laps, rub with agate and recharge. If the lap is a metal bonded 
type, follow the manufacturers directions for sharpening. If a pol
ishing lap is affected, first wash thoroughly, then rub with agate 
and rescore. If the home remedies noted above fail to correct the 
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SCORING LAPS 

Laps are scored by cutting a series of closely spaced narrow 
grooves in them. The purpose is to provide channels for cutting 
debris and excess polishing compound to be washed away and to 
prevent cohesion-the tendency of two flat surfaces to adhere 
tightly. Scoring also improves the polishing action by providing a 
series oflow "shoulders" that are said to make the polishing pro
cess more efficient. Regardless of the theory, it is a long estab
lished fact that almost all scored laps will give better polishing 
action than those that are not scored. 

Scoring, as indicated above, is used only on polishing laps, but it 
is not needed on all of them. The two notable exceptions are cloth 
and wax laps, and wood laps. Cloth and wax laps have a textured 
surface, due to the cloth, that makes scoring unnecessary. And, 
the grain in a wood lap gives it a textured surface roughly equiva
lent to cloth and wax, and this surface eliminates the need of scor
ing. Phenolic laps are a border-line case as regards scoring. My 
own experience has shown that they will give good results without 
this treatment when diamond is used as the polishing agent, but 
that scoring gives better results if a polishing powder is used. And 
there are those who claim that they can get a good polish on an 
unscored lap, regardless of its composition. However, since scor· 
ing is generally accepted for most polishing laps, the process will 
now be described. 

First wash and dry the lap thoroughly. That step is essential 
whether the lap is to be scored the first time, or if a subsequent 
scoring is to be given. Washing the lap will remove any particles 
of foreign matter that could cause contamination. Set the lap on a 
hard flat surface, place a straight edge on it and, moving it as you 
work, with a knife or ice pick cut closely spaced grooves or fur
rows over the entire surface . Apply considerable pressure so that 
the furrows will be as deep as possible. 

The grooves should be as close together as possible and not more 
than 1/16 inch apart; the closer the score marks the better the pol
ishing action. Scoring may be confined to a single set of furrows, 
or a second set may be cut to give a crosshatched or diamond pat
tern. The latter has the advantage of keeping the score marks 
closer together, which is what is needed. 

A knife blade makes a good scoring tool, but such usage is hard 
on it, so it would be well to use a craft knife with a replaceable 
blade. An ice pick will give very satisfactory results and is some
what easier to use than a knife, possibly because the shank of the 
pick and its handle are long enough to give more leverage. Razor 
blades should not be used at any time, they are too flexible and 
there is always the chance of a badly cut finger. 

Factory-made lap scoring tools are on the market and are certainly 
faster and easier to use than the conventional scoring method 
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given above. These tools are not only easier to use, but do a better lated. One approach is to check to see if you have a piece of 
job. However, the scoring will not be as deep and must be re- rough to match a particular diagram. Most times natural rough 
pealed more often. will pose considerably more difficulty in this respect than the syn

A limited number of manufacturers can supply factory scored laps. 
The scoring on them will be about 1/16 inch deep and they are as 
close to a permanently scored laps as it is possible to get. By the 
time such a lap is worn down to where it needs re-scoring it will 
undoubtedly be ready for re-surfacing, and it should then be re
turned to the manufacturer for both. Factory scored laps are more 
expensive than the unscored variety, but since they eliminate a 
tedious job, they are well worth the extra cost. 

A freshly scored lap will have a series of burrs or sharp edges and 
these must be removed before it can be used for polishing. To do 
this, place the lap on the faceting unit, run the machine at a normal 
polishing speed and use a flat piece ofagate and polishing powder 
to smooth off the rough edges. When the lap feels reasonably 
smooth, it is ready to use. Remove from the machine, wash again 
and go back to polishing. 

Frequent scoring will be needed to keep a lap in proper order for 
the best polishing results. There is no fixed rule for how often. 
That will depend on how much use the lap is given. Experience 
will soon enable the cutter to decide when to re-score. A regular 
schedule seems best because it will ensure a good polishing ac
tion. § 

STUDYING DIAGRAMS 

By Thomas J. Ricks 

You might well ask why spend time going over faceting diagrams, 
when most likely only a few will ever be translated into a cut 
stone. A good question, and one I have asked myself. I come up 
with some valid explanations. First is a natural extension to 
faceting of a habit developed through years of studying or grading 
papers in the evening. It has become such a habit to sit down at 
that machine in the evenings that I feel at wit's end when I can't. 
Again, realizing the possibility that a particular design may not be 
cut, this becomes a substitute for the actual satisfaction of accom
plishment. Studying becomes transformed into mentally cutting 
the stone. A cutting sequence is proposed step by step until I'm 
satisfied this is the way I would proceed. By this time the proba
bility is high that the stone is on my cutting list of priorities. By 
now some of the diagrams have become so intriguing that I will go 
over them again and again. Such is the case with the Czarina Star 
and Harlequin Hexagon in VARGAS II, Merle Reinikka's Triplex, 
several in SEATTLE FACETERS' DESIGN, Fred Van Sant's 
Squararound set, plus his VRJ cuts. You do a lot of studying be
forehand of the Involute Brilliant design, or you will be lost. 

My comments here I feel are those of the typical hobbyist. Our 
goals are different from those of commercial or custom cutters. If 
you take as much time as I do, the stone being cut generates a high 
degree of personal pride and possessiveness. The selection pro
cess cannot be taken lightly. You would not want to spend a lot of 
time on a stone only to see in the end result a big disappointment. 

Selection is influenced by several factors not necessarily unre-
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thetics. Here you will probably go the converse route by choosing 
a diagram to fit the rough. Both the kind of material and its color 
could have a bearing on your choice. Would you want to cut 
Harlequin Hexagon in clear topaz when the word connotes bright, 
vivid colors? Let me give a few more examples. Bob Long' s 
Tourmaline Specialis just right for a crystal of tourmaline I have 
had for a long time. The same goes for his Ember which just fits 
the length/width (UW) ratio of a piece of blue-green Y AG. A 
light blue piece of aquamarine needed a diagram showing the UW 
ratio of2/l for maximum recovery. I finally settled on Fred Van 
Sant's Weimar Cut especially after he mentioned the challenge 
involved. A whole page could be filled with examples because 
this matching process is something all ofus do all the time. 

What goal or goals do you have in mind when you make a choice? 
If that goal is to satisfy a challenge in cutting or just because you 
like a design, then the decision is not difficult to make. On the 
other hand, you might wish to set as a goal a group of stones. 

In other articles I discussed th� shapes of stones which seemed to 
attract the most interest based upon the comments made to me by 
the viewers. In such a case your selection of diagrams would be 
oriented towards viewer interest rather than what you might pre
fer. This means being limited to a narrow range between what you 
feel you must do. 

Another goal can take two directions, but the difference between 
the two can become fuzzy and even indistinct. One is to cut 
stones for a competitive display; the other is to qualify, either by 
the judgment of your peers or by your own standards, as a master 
faceter. 

So much for general principles. Now, time to get down to the nuts 
and bolts of actually analyzing the diagram. The sequence given 
below is generally the order I follow but not always so. 

ORDER OF GRINDING 

The pavilion is cut first. That was the Vargas influence since I 
studied his book on faceting before I even took the machine out of 
its crate. The approach was logical and I have continued that way. 
I will block in the pavilion but use the break facets to establish a 
girdle line. You would be surprised at the number of times a wee 
bit of cheating is needed to get the girdle level. In checking 
through my collection of diagrams, I find this order of cutting pre
vails. However, there are exceptions where changing the cutting 
order is difficult, and I am perplexed. If it is necessary to cut from 
the culet to the girdle, what happens if you don't come out just on 
the button? The Joan of Arc Cross is an example but not difficult 
to adjust. The design is in VARGAS II. The outline will have to 
be determined by ECED (Equal Center Edge Distance), but to be 
sure of an even girdle line the break facets will have to be cut, al
though four of them will later be wiped out. Then come the split 
mains and the other set of mains, the latter re-cutting the breaks as 
mentioned above. On the crown there will be the same sort of 
problem. To obtain a level and even girdle the breaks (VARGAS, 
step 6) will have to be cut in and polished. Then follow the order 
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as given with the variable break fucets (step 5) being recut and Christmas toys? Now almost my first step in studying a new 
polished last. So, study carefully. design is to detennine ifit can be cut by meetpoint. For some I 

THE GIRDLE OUTLINE 

Norm Steele has pointed out the utmost importance of the girdle 
because it is the only set of facets common to both pavilion and 
crown. You blow the girdle, you blow the stone. 

There will always be exceptions but basically there are four meth
ods to generate the girdle outline: measurement, meetpoint, equal 
center edge distance (ECED), and the central angle method 
( CAM). Most new designs being published will fit into one of 
these categories but sometimes to get the outline as presented by 
the designer your patience and skill will be tested. 

I don't like to measure, and on a small stone it is virtually impossi
ble. So when an alternative method is given, I go for it. Fred Van 
Sant has presented a method for determining the proper size of his 
cut corner SQUARAROUND designs. However, for many designs 
other than "rounds" there is little choice but to measure. In that 
case use a set of calipers where it is possible to read even fractions 
ofa millimeter. 

When possible, the CAM is a very convenient and accurate way of 
bypassing the need to measure girdle facets. If you will check the 
back issues of Seattle Facet Design, you will find in nearly every 
issue a review and revision either of old cuts or new ones so that 
the CAM can be used to get the girdle outline. For example in the 
August, 1982 issue is the preform for Southeast and Irregular 
�exagon. In October, 1982 was that for Electron, an eighteen
sided ''triangle." Try to measure those sides!! In other issues the 
authors of SFD use either the CAM or meetpoint method to gen
erate the girdle outline, as Bob Long does in the December 1984 . ' ' 
issue. 

For many designs ECED is the method of choice for "rounds" and 
simple squares as long as they do not have cut c�rners. Three
and six-sided "TRIANGLES" can be done this way. Multi-sided 
"triangles" would have to be done by one of the other methods. 
Carefully watch the marker on your protractor, or do not force the 
stop, or better yet, use a gauge or sensor if adaptable to your ma
chine. 

(n my estimation the greatest advance in the technique of faceting 
m a long, long time is the meetpoint method. It puts within reach 
of the average hobbyist an easy and accurate way of what used to 
be very difficult cuts. Now there should be no hesitation about 
cutt?'g a pear or a marquise. The split-facet pear, oval and pear of 
Basil Waterrneyer were adapted to the meetpoint sequence by the 
authors of SFD. 

After cutting a few stones I seemed to drop into a pattern of 
checking the diagram to see if a facet or group of facets could be 
?ependent on preceding fucets. In a sense this was the meetpoint 
idea but I had no name for it. Nor had I yet developed any habits 
which might lock me into orthodoxy to the point of rejecting such 
an innovative approach. So easy to follow instructions. You want 
to compare with the instructions you once followed in assembling 

have even written down a new sequence for cutting the stone by 
meetpoint. After some time studying Merle Reinikke' s Triplex I 
figured out a sequence so the design would follow the meetpoint 
method. Since then I have spent hours studying that design even 
more. Neither meetpoint nor any of the other methods will work 
all the time, nor even a combination. 

INDEXING 

This is easy enough to check but even then errors creep in. If you 
are frustrated, think how the authors must feel after all the time 
and effort and still one or two little typo mistakes. Scan the col
umn headed "bearing index" or its equivalent. Pairs should add 
up to the index being used. Other times check by noting any inter
ruption in the sequence of the bearings. Check carefully or find 
out the hard way by turning to the wrong index. 

ANGLES 

Most diagrams are based on quartz angles. An exception is Fred 
Van Sant's of which many are for corundum. That is good be
cause so much of the material we use as hobbyists fits nicely into 
that bracket. Diagrams published in SFD carry three sets of de
sign angles for both crown and pavilion which provide you with a 
certain degree of flexibility. For example, Optic in the original 
diagram had a very high crown . .  With the design angles provided 
in SFD you can easily drop that down from 52 to 43 degrees. No
tice too, that most new designs designate angles to the nearest 
tenth. 

If you want to use angles different from those given for the dia
gram, there are two ways you can make the change. The first is by 
adding or subtracting for each set of old angles the difference be
tween the new and old design angles. Now this works (see Bob 
Long's article and graph in SFD, January, 1979) for a pavilion if 
the range is 38-57 degrees. Above or below, the approximate and 
e�act angles differ, particularly on the crown since you are dealing 
wtth small angles. In order to maintain the same plan view, you 
can then use what is known as the tangent-ratio method. For the 
diagrams in VARGAS I & II the assumption is that quartz angles 
of 42/43 degrees are to be the base. In SFD if! want a set of an
gles (like topaz of 36/40) different from those listed, the same as
sumptions are made and the translations given are from those ba
sic angles. 

Some people are confused by this tangent-ratio method, but, re
al!�, it is not that difficult. Basically the procedure is to apply the 
ratio (expressed as a decimal fraction) of the new and old design 
angles to the different sets of old angles to be changed. Since you 
�an't multiply or divide angles, you have to use numbers represent
mg them and then convert back to the angles in degrees. In this 
case you use a trigonometric function of the angle known as the 
tangent. You can do all the computation long hand with a pad of 
paper, a pencil, and a set of trig tables. 

ALL FACETS CUT IN ORDER 

Not necessarily; it depends on decisions based on your study of 
24 
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the diagram. If you prefer to cut from the girdle to_the culet as I 
do then some changes in order are needed. Sometunes you have 
to follow the order of cut as given. In meetpoint cutting there is 
not that much flexibility because you have to follow the sequence 
to generate the outline. If possible, and then generally for the 
crown, I may cut but not polish certain facets unless they are nec
essary for the table. 

Most times the situation involves step facets at their meets. By 
deferring such facets you can match the step facets as you go 
around the stone. A good example is Fred Van Sant's Karen J. 
The Square Mixed Cut (VARGAS II) presents a similar problem 
at the corners. Another good example for both pavilion and crown 
is Don Olsen's Agadon Octagon. Occasionally small facets can be 
polished in place after the table is completed. 

There is still another situation where the cutting order almost al
ways has to be altered. In come cases there will be girdle break 
facets on the crown which must necessarily be cut at an angle 
other than specified in order to achieve an even and level girdle. 
You later polish that facet or set of facets at the correct angle. 
Takes some doing to get everything to fit but it can be done. Joan 
of Arc Cross (VAR GAS II) presented just such a situation. 

ODDS AND ENDS AND MOUSETRAPS 

Variable angles. I don't like them and avoid them when possible. 
In the same category are instructions which call for facets "about'' 
a certain distance from girdle to cul et. If there is a design I like 
and want to cut, and variable angles are called for, ] usually fina
gle around the problem in some way. Really, in the present state 
of the technological art when diagrams can be run through the 
computer, I just don't see the need for instructions such as these. 

The same comments apply to the need for using the cheater in the 
cutting process. You seldom see many diagrams today calling for 
the cheater that way. The biggest problem, of course, is that 
cheaters have different alibrations for different machines. Com
puters can redesign diagrams so the cheater will not be needed. 
The cheater is still necessary in getting a level and even girdle, 
and in polishing a facet to meet, and for cosmetic surgery, as a 
touch-up when you think you may be finished with the stone. 
Sometimes considerable changes may be made in the angles when 
run through the computer, like Ballerina as reveiwed in SFD. 
Other times the use of the cheater is mandated. 

Glen Vargas is generally quite upbeat about the ease or difficulty 
of cutting a particular design. When he mentioned that the pavil
ion on Bright Shield, might present a problem, it was just like 
waving a flag of caution. In studying the comparable diagram in 
SFD, June, 1983, I figured the horizontal line between the sets of 
corner facets could be the source; these are designated PS and 
Pl  0. This could be a mousetrap, and I have occasionally come 
across the problem before. If the angles of PIO had to be adjusted 
in an attempt to achieve a straight line running across those comer 
break facets, then possibly other angles might have to be changed, 
thereby compounding what already appears not to be a very easy 
cut. 

This is homework. Even though many designs will not be real
ized in a cut stone, I still spend much time studying those dia
grams. How well the homework is done can be judged only by 
cutting the stone. I learned a long time ago, and long before 
faceting interested me, that the time devoted to understanding the 
theory and principles of the subject at hand before you even at
tempt a problem, is time well spent. § 

DIAMOND TOOLS 

By Robert H. Berry 

Diamond abrasive has been with the gem cutting hobby and in
dustry for many years, particularly for use in saws; faceting laps; 
drills and in loose or compound form to be applied to wooden 
"spools, " etc. Diamond grinding wheels have also been in exis
tance for some time, but it was more recently that they became 
readily available to our people. And, it has been in the past sev
eral years that a good variety of wheels, pads, etc. for smoothing 
and polishing gems have been put on the market. Many different 
types of diamond carving tools are also available. 

25 

With all these innovations, diamond abrasive tools have become 
quite popular and important to gem cul/ers. And, manufacturers 
supplying our hobby and industry continue to bring out new de
velopments and improvements. Many new diamond products are 
being released. The article below was prepared by a person who 
has been involved with the design and use of diamond tools for 
some years, professionally in electronic support activities. He has 
also made and used them in gems/one carving. 

This article was reviewed by a person with many years experience 
in gem cutting, experimenting and in developing and producing 
diamond tools. In his opinion, the i,iformation is accurate and of 
value to the gem cutler. Even so, there may be some who will dis
agree with the author's evaluations and approaches. 

The diamond is one of the most versatile of materials. The "reject" 
diamond-the flawed, discolored stepchild of the jewelry world 
becomes supreme when its intrinsic property of great hardness 
goes to work to drill, grind, smooth and polish its softer relatives. 
Reams have been written about how great a job diamonds can do 
in tools, how industry would stop dead in its tracks without them, 
and etcetera. All true. But how do you get the most out of the 
pinch of grit embedded in the saw you buy? And, why doesn't that 
small diameter drill just sink right down through the gemstone? 
After all, the diamond is many times harder than the stone. What 
so often happens is that the drill starts out with a bang and gets 
slower and slower, even though we followed the instructions, used 
lots of coolant, lifted it in and out and even held our mouths right. 
Some tools work beautifully, some don�. So, why did the one 
work well and the other not? 

To answer some of these questions, we will have to find out how 
diamond tools cut, and from that, what conditions are most likely 
to produce the best results. First, we need to know how the tools 
are built. 
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CONSTRUCTION 

There are four basic methods of construction of diamond tools: 

Plated 
Embedded 
Resin bonded 
Sintered Metal 

Let's look at the pros and cons of each type. 

PLATED 

BASE METAL 

Fig. 1 

PLATING 

In this case, all the diamond is either on or near the surfuce of the 
tool. While beauty and utility (in this case) are only skin deep, 
that's all you need anyway. A diamond hidden inside the best of 
sintered material is simply going along for the ride. A plated tool 
is essentially; (a) a shaped base metal; (b) a sprinkling of diamond 
powder; and (c) hard plating locked into the surface of the base 
metal, surrounding and anchoring each diamond particle in place 
(see Fig. 1 ). 

Plated diamond tools, used gently and slowly, work wonderfully 
well. Your friendly dentist very likely used one on you last time, 
and since dentists don't fool around with inferior equipment, you 
can bet it was a good one. 

Advantages 

a. Expense-Plated tools are considerably less expensive than sin
tered types, ranging from 1/3 to 1 /2 the cost. 

b. Efficiency- They are slightly more efficient, being generally 
faster and cleaner cutting, given rigid control of cutting condi
tions. Since the tool is not as porous as sintered material, 
coolant action is better in that you are actually using all of it to 
reduce the operating temperature and wash away chips. 

Disadvantages 

There are drawbacks common to all plated diamond tools, how
ever. Push one too hard, too fust, or let the coolant disappear, and 
the diamonds will strip right off, usually right where you need 
them most. This means the end of useful life of the tool, as there 
is nothing left to cut with. 
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EMBEDDED 

Fig. 2 DIAMONDS 

/ \  

This type consists of a diamond-charged soft metal tool, a good 
example of which is the copper lap. The diamonds are literally 
forced into the surface of a piece of soft metal, with the protruding 
tips doing the cutting. This technique is an ancient method of 
preparing diamond tools, and one which, carat for carat, will give 
the most for your diamond money. The surfuce looks like Fig. 2. 

While it might seem that embedding would produce a fragile tool, 
with the cutters liable to be swept off as soon as the material con
tacts them, it doesn't work that way. A properly charged surfuce, 
used with just reasonable care, will last for years. This is because 
the diamonds react to cutting pressure by digging in harder. It 
takes a severe shearing action, such as sharp rough applied quickly 
and heavily, to dislodge the diamond particles. 

Advantages 

a. Versatility-You can make your own tool to whatever shape 
you need, limited only by your mechanical ability and patience 
(of which it takes a lot). 

b. Expense-By far the cheapest way to go, especially for 
lapping-type tools. An 8" flat lap can be nicely charged with 
less than a dollar's worth of diamond grit, balanced by a gener
ous application of your time, however. 

c. Smooth Cutting-Laps, edge-type wheels (as for glass
engraving) and bore holes are examples of very smooth-cutting 
surfaces, combined with a good life expectancy. 

Disadvantages 

a. Moderate to slow cutting-Don't expect your charged-up cop
per engraving tool to out-perform the snappy action of a plated 
tool. Embedded diamond tools cut with a respectable middle
aged dignity. They will get there, but at their own pace. 

b. Easily contaminated-Copper tools tend to pick up every stray 
piece of grit in the room. A chunk of 100 grit can firmly attach 
itself to your nice 400 grit lap and refuse to leave until it's left 
its mark on your only piece of emerald rough. 

RESIN BONDED 

CORE PRILL 
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In this case, the diamonds are mixed with a hard plastic resin, usu
ally phenloic, and fillers. This mixture is attached by the adhesive 
action of the resin itself and by mechanical interlocking onto a 
tool, such as onto a saw rim or a core drill (Fig. 3). Resin bonded 
tools are big with industrial users, particularly as saws for cutting 
glass, quartz and technical ceramics. These saws are made in a 
wide range of diameters and in thicknesses down to (and less than) 
IO one-thousandths of an inch. Some types of resin bonded dia
mond abrasives are also available to gem cutters. For instance 
there are various types of wheels, etc. for smoothing and polish
ing. 

Advantages 

a. Self-Sharpening-These tools have the major advantage of 
sharpening themselves. Compared to the tool-bonding agent, 
the materials being cut are hard, as are the cuttings (debris) gen
erated. Consequently, the bond clears itself out of the way by 
two distinct actions: (I) the bond wears away, exposing the cut
ting points;-and (2) the cuttings generated from the material be
ing cut, combined with the locally violent motion of the coolant, 
erodes the bond away, again exposing the diamond cutting 
edges. 

b. Free-Cutting-As a result of the above sharpening, resin
bonded tools cut very freely. We will assume a reasonable feed 
and speed. 

c. Smooth-Cuts are beautifully smooth, possibly due to the cush
ioning effect of the relatively soft bonding material. 

Disadvantages 

a. Wear-These tools tend to wear somewhat faster, as all that 
exposing and eroding mentioned above talces place. Wear will 
be greatly accelerated by forced feeds and slow speeds. 

b. Cost-Resin bonded tools are generally as expensive as sin
tered metal ones. Though they cut very nicely and cleanly, the 
wear factor could be more expensive in the long run to a sloppy 
operator. 

c. Availability-someone must malce and sell a reasonably priced 
lapidary saw or carving tool, but where is he/she? 

SINTERED METAL 

Sintered tools are produced by compressing a mixture of metal 
powders, diamonds and additives, such as tungsten carbide parti
cles, under high temperature in a reducing attnosphere. The metal 
fuses together to form a solid (almost) piece of metal with the dia
monds completely surrounded. The "almost'' refers to the slight 
porosity most sintered diamond tools exhibit. After forming, the 
sintered diamond shapes are brazed to an appropriate shank, in the 
case of drills, or to the rim of a disc, as in a saw. While most tools 
are continuous around their peripheries, some are made by brazing 
short segments of sintered material at regular intervals around the 
tool. More about segments later. As all sintered tools are molded, 
almost any shape can be formed-thin saw blade rims, carving 
balls, cylinders for drills, and so on. 
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Advantages 

a. Solid Diamond Construction-Sintered tools, like resin-bonded 
ones, have diamonds throughout the usable thickness of the de
vice. As a result, when the surface layer of points is worn off, 
the next layer talces over, and so on. The big advantage here 
over plated tools, of course, is the backup of reserve diamonds 
under the ones currently being used. 

b. Durability-sintered shape is likely the most durable of dia
mond tools. Abuse it as you will, either through forcing the 
feed or running dry, in most instances all you need to do is re
sharpen it and go back to work. 

c. Availability-Ahnost any lapidary shop has some form of sin
tered diamond tool for sale: saws, drills, points-you name it. 

Disadvantages 

a Cost-Partly due to the larger volume of diamonds required, 
and partly to the technically complicated equipment required to 
manufacture them, sintered diamond products are generally 
more costly. Inasmuch as tool life is very long, however, the 
expense factor is relative. 

b. Technique--You have to learn how to use sintered tools to best 
advantage. hnproperly used, a sintered drill, for example, can 
be disappointing. If forced, the matrix metal will be smeared 
over the diamonds, effectively stopping the cutting action. § 

ANSWERS TO LAST ISSUE'S FACETER'S QUIZ 

Machine A: Xristal-Tek "99" 

Machine B: Hall Heavy Duty Delux 

Machine C: Facetron 

Machine D: Graves Mark IV 

Machine E: Topaz Tee XT6 

Machine F: Diamente 

Machine G: Drabsch 

Machine H: VJ Faceting Machine 

Machine I: Scintillator 88 Digital 

Machine J: MOR Model #300 
§ 
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USFG MEMBERS' WEBSITES 

EDITOR'S NOTE: The primary purpose of the following list is 
one of communication; a communication that exists and is possi
ble amongst us - A. USFG members with websites; B. Members 
who have electronic mail potential but do not have websites; C. 
A nd members who have only regular (snail) mail potential. 

We are a Guild composed of Professional and Hobbyist Gem 
Cutters; Inventors of Faceting Equipment, Laps, Faceting Ma
chines etc.; Scientists, Engineers and Teachers. If our members 
have commodities for sole or free exchange, the USFG officers 
feel that this information is extremely important for all members 
of the USFG to have on hand. Lest you are concerned that this 
is commercialism , please be advised that the USFG does not 
benefit financially one iota from this endeavor - it is only com
munication of useful information. 

THIS IS ALSO A NOTICE to USFG members who are dealers 
that have only electronic mail and/or dealers who have only reg
ular mail; please send the following information to Charles 
Moon (address in USFG Newsletter) and enclose the following 
instructions: 1. Name of business; 2. E-mail address, if you have 
one; 3. Snail mail address and telephone; 4. Describe the 
essence of your business in 25 words or less.§ 

JEFF GRAHAM: Gram Faceting: Rough available: Tourmaline, 
Garnet, Sapphires, Quartz, Beryl, Peridot, Topaz, Gram Faceting 
books, "ask Jeff" faceting related questions, cut stones, links. 
WEBSITE: <http://www.faceters.com>www.faceters.com> 
E-MAIL: <mailto:jeff@faceters.com>jeff@faceters.com> 
JEFF GRAHAM 
Gram Faceting 
P.O. Box 18385 
Tucson, AZ 85 73 1 ************************************************ 
�OB KELLER: Bob's Rock Shop/Rock&Gem Magazine On
lme: �e Internet's first "Zine" for mineral collectors, lapidary 
hobbyists and rockhounds features online articles show and club 
lists, free classified ads, Rock Net and more. 
WEBSITE: http://www.rockhounds.com 
E-MAIL: <bkeller@rockhounds.com 
BOB KELLER 
22 7 West Rillito Street 
Tucson, AZ 85 705 ************************************************ 
�D"I( KILIKAUSKAS: Mojave Gems: The purpose ofmy site 
1s to display !flY facet_ed & cabbed gems, and to give people some 
background mformalion about gemcutting. 
WEBSITE: <http://ndti.net/andyk/wkpage.htrn> 
E-MAIL: <andyk@ridgenet.net> ************************************************ 
ROB KULAKOFSKY: COLOR WRIGHT. We sell most major 
brands of faceting �achines, laps (including BA TT laps ), saws 
and other accessones for the faceter at discount prices. 
WEBSITE: <http://www.facetingmachines.com> 
E-Mail: <rob@facetingmachines.com> 
(Toll free): 8 7 7-548-1439 ************************************************ 
JEAN MARR: MystiCrystals, Gifts from the Heart of the Earth: 
Our searchable web site features information about our show 
schedule, gemstone jewe�, faceted gemstones, custom faceting, 
gem trees, gem tree supphes, facet rough, and contains articles by 
Jean on gemology and faceting. 
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WEBSITE: <www.MystiCrystals.com> 
E-MAIL: <sales@mysticrylstals.com> 
JEAN MARR 
PO BOX 1 8 1 5  
Kernersville, NC 12 185 
336-595-38 70 
**************************************************** 
JASON P. MEEKS: Shadow Enterprise; Custom Gemstone De
sign and Loose Gemstone Sales. Finished Jewelry and gemstone 
information pages. Discounts available to members of the USFG 
and IGS. Knifemakers Gemstones 
WEBSITE: <http://www.shadowenterprise.com> 
E-Mail: <shadowenterprise@aol.com> 
Fax: 601-898-1 129 
TELE: 601 - 750-2 19 1  
JASON P. MEEKS 
Shadow Enterprise, Inc. 
P.O. Box 419  
Ridgeland, MS 39158-0419 ******************************************* 
GLEN & VENETTA PROBST: English Language Cyber Cen
ter at Brigham Young U. Reveals: A photo story about making a 
gemstone for learners of English as a second language. It is part 
of my website for the English Language Cyber Center at Brigham 
Young University. (Recommended: Excellent article, "Making a 
Gemstone.") WEBSITE: <http:/ /hmnanities.byu.edu/elc/student/ 
adventures/gemstones/gemstone.html> 
E-MAIL: <softec@itsnetcom> 
GLEN W. PROBST 
380 N. 1200 E. 
Orem, Utah 8409 7 ******************************************************* 
DIXIE THOMAS REALE: Kounting House. The web site is 
primarily designed for sale ofrocks. It has a catalog page with 
rock desc�ptions and pictures, as well as a one of a kind page with 
cabs and Jewelry and some ofmy son's art works. There is also a 
rock of the month page with information on how the rocks are 
formed, and instruction on working the stones. There are a couple 
of field trips with maps and instructions to digging areas in the 
Northwestern U.S.A. 
WEBSITE: <http://www.dopplerfx.com/kounting> 
E-MAIL: <dixietr@rnagiclink.com> 
DIXIE THOMAS REALE 
503 West 8th, 
Jerome, Idaho 83338 ************************************************ 
JONATHAN L. ROLFE: Jon Rolfe, Gearloose.com: Online ar
ticles illustrate how to build your own laps, faceting machines, 
digital angle readouts for existing production machines. Some 
examples of Jon's gemcutting appear & information re his Batt 
Lap. There are links to other gemcutting sites and organizations. 
WEBSITE: <http://www.gearloose.com> 
E-MAIL: <webmaster@gearloose.com> 
JONATHAN L. ROLFE 
PO Box 533 
North Easton, MA 02356 ************************************************ 
JOHN FRANKE: FACET SHOPPE. Since 1990 we promote 
the art of gem cutting by offering information, rough and cut gem
stones, lapidary equipment and supplies for faceters of all skill 
levels, and maintain the Datavue Gem Design Database. No 
email? Write or call for free price list. 
WEBSITE: <http://www.gemcutter.com> 
E-MAIL: <facet@gemcutter.com> 
John Franke 
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PO Box 449 
Port Townsend, WA 98368 
Tele: 360-385-4520 
FAX: 360-385-9256 
************************************************ 
C.R. SMITH: Prospectors Pouch, Inc. Developer of the Mirror 
Facet(tm)Kit/ Mirror Blend system. A joy to use. In jewelry, lap
idary over 30 yrs. Prospect and promote Georgia Gems and Min
erals. Experience: past operator of school for faceting, cabbing 
and jewelry manufacturing. F .G.A. 
WEBSITE: <http://www.prospectorspouch.com> 
E-MAIL <prospectorspouch@mindspring.com> 
C.R. Smith, Prospector's Pouch, Inc. 
2850 Hwy. 4 1  North, P.O. Box 1 12 
Kennesaw, GA 30144 
Tele: (770) 427-6481, fax (770)427-6481 
************************************************ 
ALLEN C. PETERSEN, GG: Newgate Gems, LLC 
We offer faceting rough, colored gemstones and faceting equip
ment (Ultra Tee and Polymetrics dealer). Our newest feature is a 
line of I 00% cotton sportswear that is embroidered with our cus
tom "facet machine" logo. 
WEBSITE: <www.newgems.com> Please note: Website in con
struction but will be operative by March. 
E-MAIL: <allen@newgems.com> 
ALLEN C. PETERSEN, GG 
P.0. BOX 83 
Weatogue, CT 06089 
************************************************ 
SKITTER GEMS 
205 South 15th St 
Norfolk, NE 68701-4803 
E. Don Cook 
Phone: 402-371-0668 
Fax: 402-379-5536 
e-mail: edcook@ncfcomm.com e.mail: kookoo@digisys.net 
web: www.ncfcomm.com/skitter-gems 
************************************************ 
MIKE SCANLAN: PEBBLE DESIGNS 
Rough and cut gemstones, finished jewelry and jewelry compo· 
nents . 
WEBSITE: <www.pebbledesignsbymolly.com> 
E-MAIL: <pebbledesigns@aol.com> OR <scanlanmg@aol.com> 
MIKE SCANLAN 
PO BOX 1014 
Hixson TN 37343 
************************************************ 

USFG MEMBERS, DEALERS WITH 
E-MAIL BUT WITHOUT WEBSITES 

Business Name: FACETS OF NEWBERRY. 
Essence of Business: : Small part time business engaged in custom 
cutting and repair of colored gemstones. Business can be reached 
by mail....Business can be reach by mail. 
BILL EHNEY 
1728 Boundary St 
Newberry, SC 29108 
E-mail: <W.ehney@worldnet.att.net> 
Tele: 803-276-8827 
************************************************ 
Business Name: GEMART SERVICES 
Essence of Business: Specializing in providing facet rough to the 
cutter; custom cut gems to the jeweler and to the collector. Our 
public exposure is through several shows, as well as mail order. 
List available. 

JERRY NEWMAN 
42-452 Bob Hope Dr. 
PMB 203 
Rancho Mirage, CA 92270 
E-mail: <GEMARTSERV@aol.com> 
************************************************ 

' Business Name: MOON STONES 
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Essence of Business: Lapidary and Faceting Equipment Business 
primarily one of"drop shipping." 
CHARLES L. MOON 
155 Myrtle Court 
Arcata, CA 95521-651 1  
E-mail: <clmoon@pacbell.net> 
Tele: 707-822-6063 
************************************************ 
Business Name: SPARKLE GEMS 
Essence of Business: We provide top quality gem facet rough to 
the discriminating facetor at truly low prices. "If it doesn't Sparkle, 
it's not from Sparkle Gems." 
MICHAEL E. ROLFING 
2694 E. Garvey Ave. So. # 125 
West Covina, CA 91791 
Tele: 626-966-5684 
E-mail: <sparklegems@sparklegems.ttet> 
Fax: 626-966-5985 
URL: WWW.Sparklegems.net 
******************************************************* 

PLEASE NOTE: If any of the USFG MEMBERS have NOT re
sponded to the above possibility of this kind of communication -
Business WITH WEBSITE, Business WITH E-MAIL BUT NO 
WEBSITE and Business WITH REGULAR-MAIL COMMUNI
CATION, ONLY - as seen in the DECEMBER 99 and MARCH 
00 NEWSLETTER , please send your information to Charles. 
L.Moon; the address is above. It will be published in the next 
Newsletter. § 
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UNITED STATES FACETERS GUILD 

Application for Membership 

December, 2003 ! 

The USFG is open to faceters 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 U.S. and internationally. Officers are elected every two years for 2 year terms; 1998 begins 
with new officers. Issues are voted on by maiL Members receive our Quarterly Newsletter, usually containing 
about 20 pages each, and the right to participate in the USFG activities. New members receive a copy of our 
Constitution upon request. 

Name: Mr. __ Mrs. __ Ms.__ ------------�Date. ______ ..: 

Street Address __________________ Telephone. ______ ___. 

City, State, Zip·------------------------------' 

I am a faceter I am interested in becoming a faceter ___________ .., 

How long have you been faceting? _____________________ _.., 

I compete or have competed at the following levels: 

Junior ____ Novice. ____ Intermediate_Advanced ___ Master ______ __.., 

I do not wish to compete _ _  • 

I have a display case __ l2 stones __ 2o+ stones __ Educational __ Other ____ .., 

Which machine do you cut with? ______________________ .... 

Do you cut commercially? Yes __ No __ Are you a gemstone dealer? Yes __ No __ 

Do you need help with, or information about, your type of machine? Yes No ___ _.... 

Have you judged in competitions? Yes __ No __ Interested in judging? Y es __ No __ . 

Have you given talks or written articles on faceting? Y es __ No __ . 

E-mail address if applicable·-------------------------' 

Are you a member of the Faceters Digest? Yes _ _  No __ • 

Do you belong to other faceting guilds? Yes __ No __ lf Yes, please list below: 

Are you interested in serving as a USFG officer? __ . If so, please list below: 

Special talents or interests to share? Please list below: 

Enclosed is my check for $18 (U.S.) for I year membership in USFG'----------' 
$21 (Canada), $23 (Overseas) 

MAKE CHECKS PAY ABLE TO: DON DUNN 
MAIL THIS FORM PLUS CHECK TO: Don Dunn, 993 Renown Rd. 

Rev. 8-98 

Dayton, OH 45430-1112 
Telephone: (937) 426-5112 
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