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The opinions expressed in the newsletter arc those of the editor, contributing members. or 
quoted authors, and do not necessarily represent the United States Faceters Guild or its 
membership. The newsletter is for the express purpose of sharing information with the 
members and other faceting gui .. ;Js. and has no intent to show preference to or cause damage 
to any product. manufacturer or commercial company. 

The USFG Newsletter is a quarterly publication of the United States Faceters Guild. It is 
delivered by bulk (North America) and First Class (Canada & overseas) mail to all paid 
members of the Guild at the end of March, June, Sep!L-mber, and December. Membership 
dues are $18 per year (U.S.), $21 (Canada), and $23 (Overseas) and are payable to the 
USFG treasurer. 

Correspondence concerning the content of the newsletter, exchange bulletins and newslet
ters should be sent to the editor. § 

MEMBERSHIP-CARD POLICY 
Membership cards will be sent as inclusions in the newsletter. Members who renew their 
membership or new members will receive new membership cards in the issue following 
Don Dunn's recording of their dues payment This procedure was instib.Jted in place of 
sending cards by snail-mail to reduce mailing costs and to simplify the coordination of 
bookkeeping between newsletter mailing-lists and membership lists (i.e., membership 
card lists). 

USFG NEWSLEITER BACK 
ISSUES AVAILABLE 

Copies of the following back issues of the USFG Newsletter have been reproduced and 
arc now available from the Guild's Newsletter Editor: 

March 1995; September 1995; December 1995; March 1996 
June 1996; September 1996; December 1996; and all issues since June 1998. 

Baek issues (while the supply lasts) are priced at $2.50 per issue plus mailing costs 
!
$1.00 for one issue plus S0.50 for each additional issue mailed in the same package 
i.e.� $3.50 for one issue and $3.00 for each additional issue mailed in the same envc
ope). 

SEND FUNDS AND ISSUE NUMBERS TO THE TREASURER DON DUNN. HE 
WILL THEN PASS THE REQUEST TO THE EDITOR. § 

Volume 13, Number 2 
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PRESIDENT'S MESSAGE 

This year just seems to be flying by and will be over 
before we know it. It's already time to begin the elec
tions process for our 2004-2005 officers. I have ap
pointed myself as chairman of the nominating commit
tee along with Jack Gross, Don Dunn, and Charles 
Moon. If any member of the USFG wishes to propose 
the name of a candidate for any elective office
President, Vice-President, Secretary, Treasurer, Editor, 
and Membership Chairman-they may do so provided 
that the proposal is seconded by another member, and 
that the person proposed has indicated, in writing, their 
willingness to serve in that office. Please submit your 
nominations, seconds, and documentation to one of the 
nomination committee members at their address listed 
on the front of the newsletter. 

The nominating committee will prepare a slate of nom
inees for each office from their choices and submis
sions by the membership. The slate of nominees will 
be published in the September issue of the Newsletter. 
A mail-in ballot will be attached to that issue and must 
be returned within 60 days. No hanging chad or other 
election technology is expected to be a problem. 

There are just a few days until the June 20, 2003 dead
lines for the inaugural North America Faceting Chal
lenge (NAFC) competition and for the 2003 single 
stone competitions. Congratulations to all the entrants 
for both events - it's a serious commitment to finish a 
competition stone and one the deserves recognition re
gardless of the score. 

The single stone competition is in its third year now 
and is maturing nicely as a vehicle to help all faceters 
reach as high a faceting skill as they desire. The 
NAFC has been the vision of a number of outstanding 
faceters - and is now a reality. Thank you all very 
much. 

Your President 

ANSWERS TO LAST ISSUE'S FACETER'S QUIZ 

1.-no; 2.-no; 3.-yes; 4.-yes; 5.-no; 6.-yes; 7.-yes; 8.-yes; 9.-yes; 
IO.-no; I !.-yes; 12.-yes; 13.-no; 14.-yes; 15.-no. 
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• NEW MEMBERS " 
• LAWRENCE W. AUSTIN, WA • 

111 WILLIAM L. BAILEY, VA • 
l&\fl WILLIAM R. BARRINGER, Ml 

lldi;11 
... JANET BAZZONE, PA ... 

,. MARTIN BEZ, CA • 

111 ZANE HOFFMAN, WA • f1 PATRICIA M.JOHNSON, OH lit.J '9" DENNIS A. MCDERMOTT, MA lllJ 
111 DAVID MCMILLEN, NY • 

•
. 

JIM QUIGLEY, AZ 

=: lib/I AL RRANKL, PA 
. -119"' ANN ROBBINS, IN 111 JACKIE SCHLEPP, AZ ,, 

11,1 PHILLIP L. STONEBROOK, FL lj.1 
Id/;�) W. RODNEY TODD, WA git(:) 

ABOUT THE "U/W" IN THE USFG 
NEWSLETTER'S STONE DIAGRAMS 

EDITOR'S NOTE: Many stone diagrams for this newsleller are 
'printed with Gem Print. The GemPrint software corrverts one of 
�he stone dimensions into a "UIW" expression. Robert Strick
and, developer of the GemPrint sojlwore, provides on e:rplana

�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. If the stone has a diamond-shaped table, both T 
and U will be measured point-to-poinL 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-flaL In any event, GemPrint will draw dimension 
lines on the drawing in the margins of the top view that clearly 
indicate T and U. § 

119"' DA YID TSUJIMOTO, WA 119"' 
,. § ,11----D-U E_S_AND __ NE _W_S_L_E_TI_E _R _P_O_L _ICY __ _ 
"-----��1 

S OURCES OF THIS NEWS L E TIER'S INFORMATI ON 
The USFG is continously involved in such newsletter (and information) exchanges which currently include the following newsletters and their respective publishing guilds: 
ANGLES--Faceters Guild of Southern California 
FACETERS' STONECHA T-UK Faceter Cutters Guild 
FACETS-Columbia-Willamette Faceter's Guild 
FACET TALK-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-Intermountain Faceters Guild 
THE TRANSFER BLOCK-The Faceters Guild Of Northern California. § 
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New membership cards are being sent to each member each time 
they renew their membership. 

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 W EBPAGE UR L 
bttp://www .usfacetersguild.org 
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TECHNIQUES TO A VOID 
POLISHING SCRATCHES 

By Thomas J. Ricks 

Scratches attributable to aggregation and flow seldom occur with 
small stones whose facets are tiny. The problem develops mostly 
with larger facets, such as table facets and the like, where consid
erable polishing pressure offers the conditions that lead to grain 
pile-up and balling. To minimize or eliminate the polishing 
scratch problem, two techniques are available. You can score 
your polishing laps and/or you can acid treat them. Either is effec
tive but both used together are better. There are a number of valid 
reasons for scoring a polishing lap. By cutting grooves into the 
face of the lap, you reduce the polishing agent loss due to centrifu
gal force as the lap turns. More importantly, the flat facet rides 
and is polished on the ridges of the grooves-not flat against a flat 
turning surface. The open area between the grooves provides a 
reservoir for the swarf to collect and then be washed harmlessly 
away. The-absence of any large flat surfaces inhibits any potential 
gouge-causing particles from forming and ripping across a nearly 
finished facet What makes these scratches so aggravating is their 
abrupt appearance. You can be progressing with a very nice pol
ish, and just as you make one final swipe, an ugly scratch shows 
up. The culprit is usually aggregation and flow-but not always. 
Consequently, you should know how to read scratches. 

Smoothing Lap Marks 

These marks which stand out against the velvet-like prepolish fin
- ish are often little more than inadequate prepolishing or the result 
of contamination of a prepolishing lap. They can usually be re
moved by further prepolishing-but definitely should be removed 
prior to polishing. 

Deep Scratches Running Partially Across Facet 

It takes a fraction of time for polishing grains to ball up under a 
facet and then begin scratching. That's why polishing scratches 
attributed to aggregation and flow usually slice into the trailing 
half of the facet Check the lap-it probably needs scoring. 

Thin, Light Scratches Not Completely Across Facet 

When scratches like this suddenly show up it's often a problem 
with the polishing agent-too thick, or it's dried out and not cover
ing different areas of the lap. Try adding some lubricant or thin
ning the polishing mix. 

Uneven Facet Surface or Channeling 

Tiny ruts on a polished facet are often caused by polishing the 
facet in a stationary position so that lap surface irregularities are 
�ferred to the facet. Sweep the facet across the lap a few times 
with moderate pressure and you'll minimize this condition. 

Parallel Scratches Completely Across A Facet 

Almost always you'll be dealing with contamination when a 
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scratch runs from one edge of a fucet to the other. Clean the lap 
thoroughly or search for the contaminant and remove it. If the 
problem is with the polish, discard it Check the stone, too, to 
make sure a crumbled edge or open flaw isn't feeding chips to the 
wheel. 

Scoring Laps To Avoid Scratches 

The scoring of polishing laps is performed no differently than 
scoring cutting laps. It may be done radially with a razor blade or 
sharp knife, cutting grooves so they're at least 1/16" apart at the 
outer edge of an 8" lap. A hacksaw blade is useful here, too. (If 
you are not familiar with lap scoring. refer to a book on faceting 
or check with someone experienced in the field.) Concentric scor
ing can be done with the wheel turning in the faceting machine, 
using a commercial scoring tool or a hacksaw blade. Think twice 
about holding a knife or razor blade to a turning lap wheel. Con
tml of the blade becomes quite tricky and you could cut yourself 
severely. In addition, sharp concentric cuts made while the lap is 
running perhaps are not as satisfactory as radial scoring anyway 
because the facet polishing direction would be parallel to the 
grooves. 

When you've finished cutting the grooves into the wheel, burnish 
down the grooves with a rounded agate block or a razor blade. It's 
easier and quicker to angle a razor blade edge flat to the turning 
wheel and allow the motion of the lap to remove any sharp metal 
edges. Brush the wheel carefully to remove all metal particles that 
might later cause contamination problems. 

A safety razor blade is also handy for preparing Lucite laps for 
polishing as well as scraping a lap to remove contamination. Mos, 
of '!'e time Lucite and Plexiglas are sold originally with highly 
poltshed surfaces, a condition that is not suitable for polishing. To 
make the lap usable for polishing. first score it from center hole to 
edge a few hundred times, then hold the razor angled flat against 
the surface while the lap is turning in the machine and scrape off 
the high polish. Through continuous use a Lucite lap will become 
shiny again and you will need to repeat this treatment of scoring 
and glaze scraping to keep the lap polishing efficiently. 

When a polishing lap becomes contaminated and you can't visibly 
locate the particle in order to remove it, a razor blade can be held 
against the turning lap surface until the particle is dislodged and 
washed away. Too much pressure should be avoided so as not to 
drive any contaminant into the soft metal or plastic material. 

Polishing laps will surrender their flatness through use, scraping 
and repeated scoring. You'll notice the grooving condition when 
the polishing of large facets becomes difficult and the ends consis
tently ""'.'°Pt a polish first Most plastic laps are cheap, so they 
can be discarded. The metal laps are worth resurfacing and should 
be taken to a machine shop where a professional can lathe turn 
them. Be sure and inform the machinist if the laps have been used 
with diamond powder. lmbedded diamond particles can cause 
havoc to expensive cutting tools. 

The Role of Acids In Polishing 

In the production lapidary factories in Taiwan, I watched faceters 



fij.S.F.G. Newsletter Vol 13 No.2 JUD'72003 I polish cubic zirconia brilliants with Linde A. The workers wore long rubber gloves and respirator type face masks. Above their fuceting machines were fun driven air exchangers, sucking fumes up off the polishing laps-which were making a hom"ble neargrinding noise as they produced unusually fine polished surfaces. The fuctory foremen all had the same explanation. They agreed that diamond polishing powder is excellent, but much too expen-sive for a Taiwan production shop. Linde A by itself is acceptably inexpensive and excellent, too, but much too slow by itself for such hard material. Hence, the magic elixir: acid. 
Each of the zinc alloy polishing laps prior to use had been treated with hydrofluoric acid, an incredibly dangerous acid. The caustic action of the acid on the metal created a tough, semipermanent oxide film on the lap surfuce. This oxide film (which kept the stones from ever touching the lap and getting scratched) when combined with the Linde A polish (which contained a diluted solution of the acid) provided a swift brilliant polish. No amount of caution can adequately descn"be the potential dangers of hydrofluoric acid; it is the most wicked of all dangerous, poisonous, toxic 
acids-and my most fervent recommendation is stay away from it. 

The judicious use of other acids in polishing with oxide compounds can provide an enormous improvement 
But make no mistake about other acids as well; the use of almost any acid can be dangerous without proper precautions. Using care and responsible technique, such as rubber gloves, face masks and good ventilation can provide a safety cushion so you can take full advantage of a useful oxide producing chemical action. 
The very mention of acid, for good reason, creates trauma for some individuals. Before completely rejecting the suggestion of acid use for your polishing, remember that the powerful "mineral" acids-such as hydrofluoric, sulphuric, nitric, hydrochloricaren't necessary. They can effectively be replaced with equally hard working but safer "organic" acids, such as acetic and oxalic acid. The use of plain vinegar was earlier recommended for cleaning dirty gem rough specimens. Well, that same plain vine· gar is a perfectly safe liquid used for decades by an:heologists to dissolve the solid limestone encrusted on ancient fossils while not harming the fossils-will also produce the desired oxide film on the lap' s working surface just as readily as the more powerful, dangerous substanees. The key ingredient in the vinegar is acetic acid which is approximately 5% of content whether it's white vinegar or cider vinegar. 

Although the customary safety precautions are recommended with its use, muriatic acid (a stronger mineral acid which should be diluted to one part acid and 20 parts water) will also produce good results. Purex or Clorox are other agents that will give good results (don't mix either of these with acid). When and if you ever mix acid and water please remember the cardinal rule: AAA. That means ALWAYS ADD ACID. Put the water in first, then add the acid slowly. You can get some pretty explosive results if you do it the opposite way. This rule is so important that you'll find it repeated elsewhere. 
You can use a diluted acid contribution by either applying it directly as the lap is being used or by preparing the lap ahead of 
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time. Vinegar (the acetic acid in vinegar is already diluted) seems to work best if it is applied during use. Diluted muriatic acid can be mixed in with the polish slurry or brushed on the lap beforehand. It's usually best to apply the acid to the lap about a halfhour or more before use and allow the oxide film to set up. You needn't bother washing the lap when you're ready for polishing; just place it in the faceting machine, apply polish, and go to work. The attached oxide film is rather tough and won't easily be washed or abraded off. Monument makers use a weak solution of oxalic acid to achieve a glassy shine on the granite. It is also effective on quartz and other silicates when a small portion of this acid, preferably diluted with distilled water, is mixed in with your polishing paste. While a weak solution will only slightly irritate the skin it should be washed off promptly. Vinegar hardly poses any serious health challenge, but the more harsh muriatic acid and oxalic acid virtually demand use of a face mask, rubber glovesand plenty of ventilation. 
Are acids helpful with diamond polish? Not really because diamond involves no aggregation and flow problem with which you must contend. The polish is a scratch finish and the facet coming into contact with the lap surface is of little concern except for contamination. In striving for a flow finish, you make maximum use of the attached oxide film and the oxide slurry on the stone. At the same time, the vinegar and the other acids are enormously effective in breaking down or eliminating unwanted lumps of polishing compounds on or off the lap wheel. After all, if vinegar can dissolve limestone, it certainly should be able to prevent oxide grains from balling up which is what it does. The next time you encounter scratches, just brush some vinegar onto the lap-and you'll probably terminate the scratching problem and discover that the polishing compound you suspected of inconsistent sized particles doesn't need to be thrown away after all. 
Another note of caution is in order: some gem species react to acid. As a matter of fuct, the specific reactions of some gem types are used regularly for gem identification. For the most part, the diluted solutions under discussion above usually present no undue dangers, particularly if you wash the stone quickly. Before going ahead, you would be well advised to check each gem variety's acid reaction in a gemological reference-and then perhaps check a facet prior to plunging in. 
Almost all minerals are attacked to some extent by mineral acids. Many are also attacked by organic acids. The speed of the attack by a particular acid depends on the condition of the crystal. Flawless, solid crystals withstand attack the longest and the closer they 

approach a powdery state-or contain cracks, pores, open fissures-the more rapid the acid action becomes." 
And still another note of caution-Muriatic acid is a commercial grade of hydrochloric acid and, according to a chemical supplier, is also a dilute form. When diluted even further, as the author instructs above, it becomes still less potent However, it is still acid-still corrosive and poisonous. All mineral acids should be handled with extreme caution. Above all, store them in a safe place and keep them out of the reach of children. Avoid any contact with the skin and, in particular, keep acids away from the eyes. If you should accidentally get any on the skin, wash with copious amounts of water and seek medical attention. Should any 
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get in the eyes, put your head under a f.mcet and flush with copi
ous amounls of water. Then get to an emergency room or doctor 
immediately, talcing along the acid container so that the medical 
people may know what they are dealing with. 

Oxalic acid comes in erystal form and is dissolved in water. It is 
used by many gem cutters. Although less potent, this acid should· 
still be handled carefully. It is poisonous. § 

VARIATIONS ON THE HIGHLIGHT THEME 

By Edith B. Strout 

It was one of those rare nights when I couldn't get to sleep. I was 
all keyed up after listening to a delightful concert which featured 
an improvisation of variations on a well-known musical theme. 
Suddenly I was thinking how much my other hobby of faceting 
was similar to music with its great variety of cuts. It has been 
stated there _are really only two cuts-the brilliant and the step, or 
emerald cut and all others are only variations or combinations of 
these two. Hmm-just like music-8 notes in the scale and all 
music is only change in rhythm, sequence and combinations of 
these eight notes-variations and digressions. This gets more in
teresting. 

Well, let's see. We'll start with the brilliant Now the Highlight 
Brilliant adds just one extra facet in the center of each pair of gir
dle break facets and makes a nice simple beginning (see Fig. I). 

, ' f\ 
\ 
\ 

-, ---, ' ' 
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Fig. I .  The Highlight design. Fig. 2. The star facets divided 
into thirds. 

' 

Wonder what we'd get if we split the stars and added a facet on the 
split edge corresponding to the same theme as the "Highlight," a 
sort of grace note in the stars, like this (see Fig. 2). 

That gives six small facets meeting at one point Looks like a 
chain-say, ifwe break the mains horizontally this will look like a 
chain-a Daisy Chain of childhood days. That should be a good 
name for it too (see Fig. 3). 

Now what about the pavilion? This can be the same as the High
lighl pavilion, but to keep the Daisy Chain idea, it needs horizon
tally split mains. That is easy and will give us our first design. 
Another alternate pavilion could be a combination step and bril
liant cut with "Highlight" girdle break facets. Now ifwe want to 
have the pavilion more in harmony with the crown, how about a 
pair of horizontally split facets directly under the horizontally split 
mains of the crown, and also vertically split mains on the pavilion, 
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Fig. 3. Split mains with 
"Highlight" star and girdle 
facets. 

Fig. 3a Pavilion to go with 
crown design of Fig. 3. 

going into sixteenth notes instead of eighth, if you want to keep 
the musical analogy, like this (see Fig. 3a). 

This will give a rather deep pavilion and should work up nicely in 
a light colored stone. That gives four different pavilions to try 
with one crown idea-the regular "highlight" pavilion, the 
"Highlight" with horiz.ontal split mains, which would accentuate 
the chain idea with most glitter or brilliance around the edge; the 
combination step and brilliant cut; or the design with the horiz.on
tal split facets plus vertical split mains. The latter gives us Design 
No. 2, the Fairy Wand. 

Fig. 4. No star facets. Crown 
layout for "Tepee." 

Fig. 5. Main and girdle break 
facets divided into three parts. 

,-----:::-------, Well, we seem to be off to a 

Fig. 6. Crown mains and girdle 
break facets divided into three 
parts with small star facets added. 

good start with our variations. 
How else can we change this? 
Mmmm, instead of having the 
girdle break facets on the 
crown the usual size, which 
seem rather small when there 
are so many, let's make them 
taller bringing the points way 
up to the table, like this (see 
Fig. 4). 

That looks like teepees set up 
in a circle around a campfire. 
"Teepee" it will be named, 
even though that is getting 

away from any musical association. A simple pavilion would be 
best with this, the usual Highlight pavilion. We don't want the 
center of our circle cluttered, but keep it looking as open as possi
ble, so do not bring the pavilion girdle break facets down very fur, 
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say about one half the distance from the girdle to the culeL A 
smoky cilrine or smoky quartz would cany out the teepee theme. 
And if wanted, small extra fucets at the culet could be put in, leav
ing a small "window; or a "smoke hole." This is Design No. 3, 
Teepee. 

I wonder what the effect would be if we divided the main crown 
facets into three sections too, like this (see Fig. 5). 

The three girdle break facet sections and the mains divided into 
three parts each, weave around the edge of the crown reminiscent 
of dancers waltzing around. With this in mind, the simplier stan
dard Highlight pavilion seems besL Coming back to our musical 
rhythm, this gives us the 3/4 time of the waltz in the crown and a 
simple sustaining base. This design No. 4 rn call The Waltz. 

With the simple pavilion of The Waltz, there is no corresponding 
triplet in the "bass" or pavilion, corresponding to those of the 
mains in the crown, so how about dividing the pavilion mains into 
thirds too, using three "steps." Have the table between 55% and 
60% of the width of the stone. With twenty-four facets coming to 
the culet, this will need a large stone to get the best effect, about 
20 mm. in diameter, and this design will need a 96 index gear. 

This gives suclf a light and playful stone, I think rn call this one 
Scherzo, Design No. 5. 

There is an old saying that when you start getting bored with a 
hobby, make it more difficult or more elaborate, to create a chal
lenge to the artisan. True, but often the simplest designs are the 
most elegant, and too much elaboration only leaves confusion. 
We must not lose sight of the main theme-in music the simple 
melody-here the "highlight" idea. But we can elaborate on the 
theme and have it run up and down and around. Let us look at 
that Waltz design again. 

That design seems to have very big girdle break facets. How 
would the same idea look adding small stars in the crown, like 
this? (Fig. 6.) 

Ah, this weaves around the edge of the crown in a flow of ripples 
like musical arpeggios. Let's make this stone in a large rock crys
taL or clear quartz, to bring out the pattern. This design is more 
elaborate, like a sonata with lots of runs, trills and fast 
movements-a show piece-so the pavilion must be elaborate too. 
Scherzo's pavilion could be used here, but let's try for a different 
one. 

Of course, the girdle break facets will be the same as the basic 
"Highlight" ones, our "theme." But the mains-let's break or split 
them, both vertically and horizontally. That would leave a line 
directly under the center facet of the mains on the crown. If you 
want to keep the musical comparison, like 2/8 time in the bass and 
3/8 time in the treble. Well, how about knocking off that edge and 
getting a thin facet from girdle to the culet? Yes, that's it! I like 
this. It will need a large stone, about 20 mm., and the pavilion 
will be deeper than needed for a standard brillianL This is Design 
No. 6, Arpeggio. 

7 

DESIGN NO. I 
FACETING DIRECTIONS FOR DAISY CHAIN 

Although this design may look complicated, it is nearly as simple 
to execute as the standard brillianL I cut and polish the table first, 
making it much larger than the expected finished size-in this case 
about 65% of the diameter of the stone. Lay in the eight mains on 
the crown as usual for a standard brilliant, then using the same 
index, lay in the break, or split, mains having them about one third 
the depth of the total amount of the mains. Try to have the table 
about 55% of the diameter of the stone which should be over 12 
mm. as there are sixty four fucets in the crown. 

Crown Side View Of Daisy Chain Design. 
Crown design for both Design No. I, Daisy Chain and design No. 
2, Fairy Wand. Numbers inside diagram are order of grind. Num
bers outside diagram are index numbers. 

Instead of the standard star fucets, split these vertically having 
eight pairs, the point meeting the junction of the split mains. Then 
put in the middle "highlight" facet trying to get all three sections 
of the star facets equal width at the table line. As usual the angles 
given for these may vary slightly depending on the depth of the 
crown. As these facets are very small, work slowly until the cor
rect angle is found and be careful to make all meet at a point and 
do not overcuL 

Do the girdle break facets in the same manner, laying in first the 
usual pair of girdle break facets as for the standard brilliant, then 
put in the center "highlight" one. Again the angles may vary de
pending on proportions. Work as carefully as possible to have all 
the star fucets meet all the girdle break facets at one point, the 
junction of the main and split-main facets. This gives the effect of 
eight radiating petals of the daisy-in the finished stone looking 
like stars at this point where all these facets meeL 

Polish the sixteen small side star facets first, then the center star 
faceL Next polish the upper mains, then lower mains; then the 
sixteen side girdle break facets and lastly the "Highlight" or center 
girdle break faceL 

The pavilion is worked in the same manner. If you do not have 
self-aligning dops, it is a little more difficult getting perfect align
ment with these "Highlight" designs, but a good alignment makes 
a beautiful stone, and poor alignment can make it appear fuzzy 
with the "daisies" off-center. 

Lay in the split mains firsL Or, if you prefer, it can be considered 
a two-sectioned step cuL As in the crown, the girdle break fucets 
should meet at the junction of the main facets at the "step" or 
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Numbers inside diagram are order of grind. Numbers outside 
diagram are index numbers. 
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break line. Put in the usual standard brilliant girdle break facets, 
then the middle one. Polish from the culet to the girdle. 

An alternate pavilion would be a combination ofa step and bril
liant cut, with three or four steps, depending on size of stone, with 
five or six degrees difference between the steps. Be sure the step 
nearest the cu let., the main, is not less than 41 °. Put in the girdle 
break facets as directed above. 

Polish as usual from the culet to the girdle. 

Also, polish the girdle, either before transferring after finishing the 
crown, or when both crown and pavilion is finished. as you prefer. 

Then take the stone off the dop, clean it, and watch the dew-
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sparkling daisies wink at you . 

DESIGN N0. 2 
FACETING DIRECTIONS FOR FAIRY WAND 

In the Fairy Wand design, the crown is the same as in Daisy Ch, 
but it has a different pavilion. Instead of the daisy chain look, the 
sixteen small main facets in the center of the pavilion give a star 
effect with more small brilliant sparkling "stars" at each tip of the 
central star,just like the stars bursting off the wand of the fairy in 
the famed Walt Disney television shows, hence the name. 

This design, both crown and pavilion, is similar to The Sparkler 
by Frederick Waugh although evolved by a different approach. It 
differs from The Sparkler by having "highlight" facets added in 
both stars and girdle break facets on the crown and in the girdle 
breaks of the pavilion. These extra "highlight" facets give the 
"stars at tips of star" effecL This design requires a fairly deep 
pavilion, so allow 78% to 80% of the diameter for the total depth 
of the stone. 

As in Daisy Chain, the points of the star facets in the crown must 
meet the junction of the split mains, and the three girdle break 
facets also meet at this poinL Grind in the order as listed and pol
ish in the usual manner: that is, polish first the side star facets, 
then the middle star. Then polish the main nearest the table, then 
the bottom main. Next do the side girdle facets, then the middle 
one. 

I usually grind and polish the table first then work up the crown 
and finish with the pavilion. But the pavilion can be finished first 
if desired. After grinding and polishing the crown, I polish a w· 
girdle even though most of it will be cut away when doing the 
pavilion. I find it easier on my polishing laps to do a wide girdle, 
for the narrow ones are apt to cut into the lap and leave grooves. 
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For the pavilion, grind in the order as annotated, bringing the 
break between the two largest lilcet groups No. l and No. 9, etc., 
about half the total depth of the stone, and have the mains, or culet 
fucets, meet at this junction. Grind the girdle break fucets in the 
usual "highlight" method. 

Polish the culet or main fucets fust, then the fucets No. 9 through· 
No. 16; then No. I through No. 8. Next polish the two side girdle 
break facets and lastly the "highlight" center lilcet of the girdle 
break trio. 

Remove the stone from the dop, clean it, and you are ready to start 
waving your Fairy Wand with its own special magic. § 

ting time to eliminate as much stress buildup as possible. While I 
never experienced a cracking problem with corundum or softer 
stones, I think I would apply the same cutting concept to any large 
piece of rough I was concerned about grinding heavily on. Al
ways better safe than sorry. § 

(From Texas Faceter's Guild..luly2000, Y21No.3) 

LAPIDARY POLISHING COMPOUNDS 

By Hal Sweeny 

There is a complete group of polishes for lapidary applications, 
from inexpensive tumbler to the best quality gemstone polishes, 
that bring up a bright, bright shine of gems. For economy, dedi-
cate a buff; lap pan or barrel to a particular polish and simply 

-------------------------! recharge with fresh polish as required to maintain effectiveness. CRACKS IN CZ 
By Scott Moseley 

I can tell you exactly what the problem is as I have had it here sev
eral times in the pasL I don't think the cracking problem has any
thing to do with the brand of CZ, the color or the heat generated 
when cutting it It is due to internal stress created by the cutting 
process itself. -

I eliminated the cracking problem here by remembering something 
out of my sadly distant past Years ago, I used to make stained 
glass windows as a hobby. Now any glass cutter can tell you, if 
you scribe a line in a pane of glass with a diamond tool, you can 
snap that pane cleanly along that line if you apply pressure to it 

· right away. The longer you wait before snapping it, the more dif
ficult it will be to fracture the glass on the desired line. In fuct, if 
you let the glass sit overnight, you better say a prayer before trying 
to get that pane to break along the line you scribed the day before 
( especially if you are cutting a curved shape). The reason is, it's 
the internal stress that the diamond tool creates in the glass that 
causes it to fracture, not the scratch left by the tool. The longer 
you wait, the more the stress dissipates until it no longer exists to 
cause the pane to fracture. 

With that in mind, the comparison between cutting a gemstone and 
scoring a pane of glass is obvious. In both cases, diamond is 
forced by an applied pressure into the material. The internal stress 
created in both processes is virtually identical. Each diamond par
ticle that scrapes away at the stone being cut, causes it's own inter
nal stress pattern to form. Eventually, enough stress is going to 
build up that in a brittle material like CZ something has to give 
away and fracture. (I assume that CZ being more brittle than glass 
will develop even more stress under the same conditions, and the 
deeper the line being scored, the more internal stress will be 
formed.) 

So now I use the time factor which was a problem cutting glass to 
my advantage in cutting gemstones. I no longer sit there for hours 
grinding away on a large chunk of CZ with a real coarse lap. I 
take a lot of breaks to let the internal stress settle down and if! use 
a I 00 grit lap, 1 only do a very basic pre-form the first night, then 
do the rough filcet shaping with a 360 the following evening. 1 
haven't had a stone crack since I started staggering my actual cut-
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Cerium Oxide 

The best gemstone polishing compound for most uses, a mixture 
of rare earth oxides, rich in cerium oxide. Best with opal, agate, 
quartz, obsidian, etc. but not as effective with very soft material or 
stones that tend to undercut For lap or tumbler, mix with water 
and apply the paste to your buff. 

Micron Alumina 

A five micron polishing powder developed for computer disks. It 
is the best polish for sea shells, pretty good for soft stones such as 
Malachite and Onyx and excellent as a pre-polish in vibrator tum
bler and laps, but not rotary tumblers. 

Aluminum Oxide, MAP 

Preferred by many to Linde A, this is a slightly raster and more 
economical rare earth polish that we call Miracle Atomic Polish. 

Linde A 

Tremendous favorite with gem cutters whether faceting or polish
ing cabs. Relatively expensive, you should consider polishing the 
stone then giving it a quick hit with Linde A to attain a super pol
ish. Available as powder to mix with water or an emulsified 
cream with the consistency of hand lotion that does not separate in 
solution. 

Oxalic Acid 

Used for polishing carbonate type onyx when mixed with another 
polish such as Tin Oxide. In a strong solution with water, it is 
used to clean iron stains from specimens, i.e. Quartz. Mix with 
hot tap water by stirring in oxalic crystals until the water is 
supersaturated and will not dissolve any more. Crystals forming 
along the sides of the container indicate a saturated solution and 
should they disappear, you need to add more. Warning: While 
this is a relatively mild acid, all precautions must be taken to 
keep it ont of the eyes, month, etc. 
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FACETER'S QUIZ 

Match th e  nam es of th es e  fuc eting machin es with th e  pictures. 
Mor e pictur es will b e  displayed in th e  n ext issu e of this n ewslet
t er. 

I. Xristal-T ek " 9 9" 
2. Scintillator 88 Digital 
3. Xristal-T ek 87 
4. 0.M.F. NMachin e 
5. Heavy Duty D e  Lux 
6. Hall 2000 
7. Mark V 
8. Grav es Mark I 
9. Grav es Mark JV 
JO. G em Mast er II 
I I .  ANAND Mod el AEW-FPK 
12. ANAD MODEL AEW-FPID 
13.  ANAND Mod el AEW-FPIT 
15. Fac etron 
16. jpFac etron 
17. ncFac etron 
18. semFac etron 
1 9. MDR Moil el #300 
20. Ultra T ee 
21. Rayt ech Shaw 
22. Alpha 
23. Diam ent e 
24. Jmahashi Mod el C 
25. Topaz T ee XT6 
26. VJ Fac eting Machin e 
27. Drabseh 
28. L e e  
2 9. JRV's Fac eting Machin e § 
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fachin e B. 

JO 
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ON CORRECTING SAWTOOTH GIRDLE LINES 

By Jack E. Gross 

It seems that sawtooth girdle lines in my faceting are as certain as 
death and taxes. Whether they result from machine mis
alignment, transfer block mis-alignment, differences in lap-surface 
slope, index wheel errors, or other unidentified factors (including 
the likelihood that my machine is inhabited by "gemlins," which 
are mutants of the "gremlins" that plagued World War II aircraft), 
every girdle line I cut requires some cheating to eliminate the 
"tooth." This publication, and other guild publications, have pub
lished detailed and very useful articles which address techniques 
on how to calibrate faceting machines to reduce or eliminate the 
girdle-line problem. 

At least in my case, these articles do not solve my sawtooth girdle 
lines, thus requiring "situation specific machine adjustments," 
more commonly referred to as "cheating." It took only a few dis
astrous results of"by-guess-and-by-gosh"cheating episodes to in
dicate that some sort of determined procedure must be followed to 
prevent going from bad to worse in the cheating adjustments. To 
this end, I follow an ordered procedure, although somewhat cum
bersome, which_ is relatively "fail safe" and "safe in failure," pri
marily by allowing incremental adjustments to eventually arrive at 
a level girdle line (at least a girdle line whose meet errors are diffi
cult to view under 40-power magnification). 

Although the concept is a "no brainer", the sequence can present 
something of a bookkeeping problem. Thus I have presented the 

. procedure step by step. In order to add a bit of realism I experi
enced with a girdle alignment, I have used the crown break facets 
for the "4 Star" design which is one of the required designs for 
this year's North American Faceting Challenge competition {see 
Fig. l for the plan). Table 2 contains the sequence cutting instruc-
�-----.,------, lions and the machine adjust

ments. The mast height adjust
ments are specific for the 
Facetron but probably can be 
adapted to other machines. 

n / The principal feature of the pro-

2 

7' 
6 " 

• cess is to adjust the angle, index, 
and mast height for each facet as 
the sequence of facets is cut, 
beginning (in this example) with �---------� 

Fig. l facet number I .  Thus, rather 
than cutting all four of the number I facets at the same time, only 
the fucet at index 96 is cut Thus, the idea is to start with one facet 
and then sequentially add the adjacent break fucets to those facets 
that have been cuL 

Figs 2 through l O illustrate the facets cut to a depth that creates a 
temporary center point, but it is not necessary to cut the facets to a 
TCP when adjusting to obtain a level girdle. Figs 2 through I 0 
with an exaggerated "un-level" angle of the girdle line to create a 
clear impression of how the sawtooth is created. Each figure is 
accompanied by a line which makes Iha angle of the girdle line 
apparent These figures illustrate a machine whose alignment will 

1 2  

CUTIING SEQUENCE 

FACET ANGLE INDEX MAST HEIGHT ADJUSTMENT 
I 43.06 % Zero Reference Point 
2 35.00 4 Up 1 6  turns + 20 Units From Zero. 
2 Same 92 Same. 
3 40. 75 1 2  Up 7 Turns + 8 Units From Zero. 
3 Same 84 Same. 
2 35.00 20 Up 16 turns + 20 Units From Zero. 
2 Same 76 Same. 
I 43.06 24 Zero Reference Point 
I Same 72 Same. 
2 35.00 28 Up 1 6  turns + 20 Units From Zero. 
2 Same 68 Same. 
3 40. 75 36 Up 7 Turns + 8 Units From Zero. 
3 Same 60 Same. 
2 35.00 44 Up 1 6  turns + 20 Units From Zero. 
2 Same 52 Same. 
l 43.06 48 Zero Reference Point 

not produce a non-sawtooth girdle line. 

Note that it is much easier {and infinitely quicker) to cut the first 
facet only to a depth that allows a temporary girdle line to be con
structed completely around the stone. After the level girdle has 
been established by fine tuning the cheater, the cutting sequence 
can be repeated to produce the full TCP. It has been my experi
ence that the girdle-leveling procedure must be executed with a 
fairly fine grit-I find that I cannot adequately detect the girdle 
line meetpoints with any lap courser than eight thousand diamond. 

STEP I 

This cut initial starts the girdle line. In the actual cutting of this 
stone, this step, when cutting the facets to a TCP, sets the width of 
the girdle. What I call the "Zero Reference Point" is the control
ling mast height to which the other mast heights { for facets 2 and 
3) are adjusted. The Zero Reference Point is obtained by adjust
ing the mast height to retain the required angle as the facet is cut 
to its desired depth. {Note: be sure that the Facetron's mast height 
knob should be adjusted so that its range is sufficient to permit the 
required number of turns to accommodate angle changes for the 
other two facets.) Mark the knob {al the mast tube alignment 
groove) with a dot of ink. 

FACET ANGLE INDEX MAST HEIGHT ADJUSTMENT 
I 43.06 % Zero Reference Point 

The result of this initial cut is illustrated in Fig. 2 

; __/I 
!"-. 

i ' 
! I 

i ' 
IND 
QA , U  

Fig. 2 
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STEP 2 

The procedure of extending the girdle line around the stone is 
started with the cutting of the first two number 2 racets on either 
side of the number I fucet that has just been completed. (In all of 
the Figs., the fucet with the �aligmnenf' girdle line is indicated 
with a smaller number of the fiu:et and the fucet to be cut in indi-
cated by the larger fiu:et number. The circles indicate the fucet 

meetpoints.) NOTE THAT EACH STEP BEGINS WITH THE 
MAST HEIGHT SET AT ZERO. 

FACET ANGLE INDEX MAST HEIGHT ADJUSTMENT 
2 35.00 4 Up 1 6  turns + 20 Units From Zero. 
2 Same 92 Same. 

Fig. 3 illustrates the cuts. 

- 1·�;:::; 
4 

Fig. 3a 

Continue the girdle line with fiu:et 3. 

2 

:NJ 
92 

Fig. 3b 

FACET ANGLE INDEX MAST HEIGHT ADJUSTMENT 
3 40.75 12 Up 7 Tums + 8 Units From Zero. 
3 Same 84 Same. 

Figs. 4a and 4b illustrate the cuts. 

I t  , I :  
1 2  

Fig. 4a 

Continue the girdle line with facet 2 

IND 
84 

Fig. 4b 

FACET ANGLE INDEX MAST HEIGHT ADJUSTMENT 
2 35.00 20 Up 16  turns + 20 Units From Zero. 
2 Same 76 Same. 

13  

Figs. 4a and 4b illustrate the cuts. 
����������� 

I I 
! I 

STEP S 

IND 

20 

Fig. 5a 

Continue the girdle line with facet I .  

2 

IND 
76 

Fig. 5b 

FACET ANGLE INDEX MAST HEIGHT ADJUSTMENT 
I 43.06 24 Zero Reference Point 
I Same 72 Same. 

Figs. 6a and 6b illustrate the cuts. 

IND 

Fig. 6a 

STEP 6 

Continue the girdle line with fucet 2. 

IND 

72 

Fig. 6b 

FACET ANGLE INDEX MAST HEIGHT ADJUSTMENT 
2 35.00 28 Up 16  turns +  20 Units From Zero. 
2 Same 68 Same. 

Figs. 7a and 7b illustrate the cuts. 

STEP ? 

l'�D 

2B 

Fig. 7a 

Continue the girdle line with fucet 3. 

I ND 
68 

Fig. 7b 
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FACET ANGLE INDEX MAST HEIGfIT ADJUSTMENT 

3 40.75 36 Up 7 Turns + S Units From Zero. 
3 Sarne 60 Sarne. 

Figs. Sa and Sb illustrate the cuts. 

36 

Fig. 8a 

Continue the girdle line with fucet 2. 

1\0 
o: 

Fig. Sb 

/ 

FACET ANGLE INDEX MAST HEIGfIT ADJUSTMENT 
2 35.00 44 Up 16 turns +  20 Units From Zero. 
2 Same 52 Sarne. 

Figs. 9a and 9b illustrate the cuts. 

n' '. :P-n I 
l �JIJ 
C. '":' -� 

Fig. 9a Fig. 9b 
Fig. to illustrates the condition of the girdle line when the last 
facet is ready to cuL Regardless of which girdle line (i.e., the left 
or the right} the facet is aligned with, the facet will not meet the 
other girdle line. In this example, the machine mis-alignment has 
caused the facets to be cut too heavily on the left side. This means 
that the cheater must be adjusted to rotate the quill in a clockwise 
direction to lessen the cutting depth on the left side of the facets. 
The degree of cheater adjustment to begin eliminating the saw
tooth cannot, to my knowledge, be specifically calculated-in my 
experience it's a matter of repetitive fine adjustments until the 
sawtooth is eliminated. If the sawtooth occurs during cutting of 
the pavilion then typically there is sufficient stone remaining so 

, · :c 

> · . :/-\Lc"·I 1 •. ·;i T 
\-,_ -. · "........;'

1

=·-=�..:..- -� '.L,,r:-cT- :�F= �f 

Fig. to 
14 

that "over adjusting" the cheater can be corrected by turning it in 
the opposite direction. But if the sawtooth occurs when the crown 
is being cut, the amount of material remaining in the girdle may 
allow only one or two cheater adjustments. This becomes pmtic1•
larly critical in the cutting of a competition stone when a specifo 
girdle width much be achieved 

In either case, the question is what index to start on in the next 
iteration of cutting. My personal preference is to start the re
cutting sequence on the facet at the deepest-cut part of the saw
tooth girdle, in this example the facet at index 52. With this ap
proach, the magnitude of the change in cutting depth resulting 
from the cheater adjustment can be observed as cutting proceeds 
around the stone. 

The first fucet (i.e., the facet at index 52} is cut so that the old 
facet at index 52 is just barely removed A temporary sawtooth 
will begin to develop on the right of the girdle line (See Fig. 1 1  ). ""'�'=ru-�\ 

\-��1 

--""' �, \'""""' "'-"� 
[i'I] 

52 

Fig. 1 1. 
The sawtooth generated by this first facet may be barely percepti
ble but the sawtooth will become more evident as additional facets 
are cul Keep a mental image of how this temporary sawtooth de
velops. If it appears that the sawtooth is going to develop into a 
wider gap than the sawtooth you are trying to eliminate, it means 
that you have adjusted the cheater too far clockwise. In such case, 
go back to the facet at index 52, adjust the cheater slightly in a 
counter clockwise direction and restart the cutting sequence, once 
again just barely eliminating the old facet at index 52. If the tem
porary sawtooth does not appear to be increasing to an extent that 
it is going to be wider than the sawtooth you are trying to elimi
nate, then continue the cutting sequence around the girdle until the 
cutting reaches a point as illustrated in Fig. to. If the sawtooth is 
not emininated, then make another clockwise adjustment in the 
cheater and start the cutting sequence again at index 52. 

Depending on the magnitude of the sawtooth, the cheater may 
require only a miniscule adjustment I have the face from a small 
wrist watch (the face of which is divided into 60-second divisions) 
glued to the open side of the cheater on my facetron, which allows 
repeatable cheater adjustments to 1 / ISOth ofa cheater-wheel rota
tion (by moving the cheater 1/3 ofa second width). On a sawtooth 
that requires a I 0-power loop to be deteeted, I find that 1/3 to 2/3 
of a "second width" is normally sufficient to make an initial cor
rect for the sawtooth. Then just an almost imperceptable addi
tional rotation of the cheater wheel to finish closing the sawtooL 
Typically, on a competition stone, this sequence of cheater adjust
ments requires 3 to 5 cutting iterations. § 
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AN EXPERIMENT WITH FACET ANGLES 

By Gerald I. Hemrich 

The angles at which stones should be faceted for maximwn bril
liance has long been a matter of controversy. There are several 
sets of recommended angles, the proponents of each claiming that 
theirs will do a superior job. After considering the problem for 
several years, the writer finally thought of an experiment that 
would ofler at least a partial solution to the problem. 

The idea was to cut 4 stones of approximately the same size, all of 
gem material of a reasonably high refractive index (RI.) and with 
at least a mediwn dispersion. The choice of material presented 
some problems. Quartz was immediately ruled out because of its 
lack ofbn11iance. Synthetic spine) was finally chosen because it 
met the requirements of brilliance, and boules capable of yielding 
good size stones are relatively inexpensive. The colorless variely 
was chosen to avoid any loss of brilliance (as the color of a gem 
deepens, the brilliance decreases). 

Spine I has an R.I. of I.  73 and a dispersion of.020. Using the rule 
of thwnb that a reading of 1.60 is the dividing line between low 
and high refractive indices, I .  73 may be classed as mediwn bigh. 
The dispersion of .020 is only medium. This combination pro
duces a stone with fuirly high brilliance------0ne that is sufficient for 
the experimenL 

The angle combinations chosen were: 

I. Schlagel angles (Fig. I )-crown, 35°; pavilion, 3 9°. 

2. Standard (Fig. 2}--<:rown, 37° pavilion,. 42° (see Facet Cutter 
Handbook by Edward J. Soukup G.G., F.G.A., and the M.D.R. 
Book of Gem Cuts, Vol. II). These angle are also given in 
other faceting manuals. Since they are widely known and quite 
popular, the term, standard, was chosen as a convenient desig
nation. 

3. Sinkankas angles (Fig. 3)-crown 40°; pavilion, 40° (see Gem 
Cutting by John Sinkankas ). Captain Sinkankas recommends 
these angles for all gemstones with an R.I. of 1.60 or more. 

4. David Mollin's angles (Fig. 4}- crown, 38°; pavilion, 40°. 
These were calculated by Mr. Mollin. 

When cut, the four stones ranged in diameter from approximately 
1 9  to 1 9  1/2 mm. Their weight varied from 27 to 36.5 carats. 
Therefore, the first conclusion was that stones of nearly the same 
diameter, cut from the same material, show a considerable weight 
variation. 

The gems were then checked to see if any differences in brilliance 
could be seen. They were first examined individually under a 
strong light, then placed in a row on a white background and reex
amined under the same lighL I t  was apparent that: 
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I .  The stone cut with the 
Schlagel angles seemed more 
brilliant at the edges, but 
gave the appearance of depth 
when viewed through the 
table. 

2. The standard angle gem had a 
better over-all brilliance, 
especially when viewed 
through the table. 

3. The stone cut with the 
Sinkankas angles displayed 
good over-all brilliance. 
However, the crown girdle 
facets did not appear quite as 
brilliant as those on the first 
two stones . 

4. The gem with the Mollin an
gles had good brilliance 
throughout and compared 
favorably with Nos. 2 and 3. 

There was a reasonable bril
liance in all 4 stones, but it ap
peared to be somewhat better 
distributed in those with deeper 
pavilions. But, why did the 
Schlagel angles produce more 
brilliance on the crown girdles? 
These facets were cut 8° higher 
than the mains, following the 
recommendation of Charles 
Parsons. The crown girdles on 

the other stones were arbitrarily cut 5° higher than the mains. Toe 
result was a somewhat better distn1mtion of brilliance throughout 
the stones. Would this also be true with the Schlagel angles? 

A fifth stone was cut using the Schlagel mains for both crown and 
pavilion, but with the crown girdle facets only 5° higher than the 
mains. The result was a slight improvement in distribution of bril
liance. It would seem that the higher the angle at which crown 
girdle facets are cut, the greater the tendency for brilliance to be 
concentrated at the girdle. This may explain why some faceted 
rock crystal appears more brilliant than would be expected. It 
might even be the answer to the problem of getting maximwn bril
liance out of materials with low refractive indices. 

The conclnsions above could have been published, but they would 
have been only one cutter's opinion. Would the results be the 
same if the four stones in question were viewed by a number of 
people, especially if some of them were not involved in lapidary 
work in general or faceting in particular? 

Fortunately, there was an easy way to test the theory. If the stones 
could be displayed publicly and votes taken, some definite an-
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swers might be obtained. 

The stones were displayed in a standard Federation case, held in 
silver wire prong mounts and displayed against a white back
ground. They were simply labeled. A, B, C, D, and arranged in 
the order in which they were cut The results of the test are shown 
in the tables (Figs. 5 and 6). 

To summarize the tables-the Sinkankas angles were chosen as 
producing the most brilliance. The Mollin angles easily rated sec
ond place and the standard angles, third. Even though there was a 
strong correlation between most brilliant and most attractive, over 
1/3 of those who voted for the most attractive did not consider it 
the most brilliant 

From the foregoing, it may be concluded that any of these sets of 
angles will cut a satisfuctmy stone. Also, most people seem to 
feel that attractiveness and brilliance are closely related. Which 
angles are used by fuceters is often a matter of personal prefer
ence. The lower angles can be used for deeper colored materials, 
the higher for lighter gems. The lower angles will yield stones 
that do not set as high in the mountings or that may be easier to set 
in commercial mounts than the deeper ones produced by higher 
angles. Thus, the purpose for the stone should have a bearing on 
the angles chosen. 

The comments were all favorable. The majorily fell into two cate
gories-that the display was a good idea and that it was difficult to 
decide which stone was really better than the others. 

One thing that surprised the writer was the difference in the 
weights of the four stones. The Schlagel angles produced a gem 
of27 carats; the standard angles, 23.8 carats; the Sinkankas an
gles, 36.50 carats and the Mollin angles, 30 carats. It is apparent 
that the ::>inkankas angles will produce the most weight from a 
given piece of rough which can be desirable, especially with rare 
or expensive material. However, if the rough is thin, lower angles, 
like the Schlagel set, can yield a gem with a greater diameter. The 
weight fuetor varies greatly with stone size. On stones IO mm or 
less in diameter, it is not very significant, but it is certainly notice
able on those over 10 mm. 

Note: As the author states, this experiment was done on one iype 
of material with just one style of cut It may very well be that dif
ferent sets of angles will work better on other lypeS of material. 
Also, as noted above, although some brilliance may be sacrificed, 
some angle combinations will produce stones that can be set with 
greater ease. § 

Fig. 5. The tabulation of votes cast on the bril liance of the four stones. The totals vary 
because some people voted on only one or two stones that they considered outstanding 
Many complained that it was difficult to judge. 

Stone A Stone B Stone C Stone D 
Vote Schlagel Angles Standard Angles Sinkankas Angles Mollin Angles 
1 st Place 
2nd Place 
3nd Place 
4th Place 

Totals 

31 64 133 42 
� ff � � 
66 
94 

229 

56 

51 

224 

41 
25 

241 

51 
43 

228 

Fig. 6. � table analyzing the correlation of brilliance versus attractiveness. Fifty-she 
bo·�f rs did not exp�ess a preferef!ce. On stones B and C there is a high correlation of ri 1ance to attractiveness, but this is not as prevalent on stones A and D. 

Most Attractive 
and 

Most Brilliant 
Most Attractive 

but not 
Most Brilliant 
Listed Only as 
Preferred Stone 

Totals 

Stone A Stone B Stone C Stone D 

14 43 81 26 

10 14 8 19 

2 6 1 0 
26 63 91 45 
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HOW CRITICAL IS IT? 

By Ernst Steller 

Nobody likes to have his options limited but the limitations are 
there, you shall not drive faster than 60 km/hr in the city and you 
shall not make the pavilion angle less than the critical angle. 
Breaking the speed limits is done a lot, sometimes with disas
trous results and as a rule fur too often without a hefty fine as a 
result The laws ofNature are far better policed, you cut a comer, 
for the very first time and you cop it Of course I wanted to know 
how badly you cop it, if you overstep the critical angle. 

So I borrowed a book from the library about the electromagnetic 
theory oflight to brush up what I learned in the early thirties and 
had long forgotten. Yon should have seen the clouds of dust dur
ing brushing up! But after a while memory came back, I found 
Fresnels Laws and after a while even could understand them in 
detail and use them in calculations. 

Every time light stnlces the boundary between two media it is split 
up into two rays, one reflected ray and one refracted ray which 
passes into the next medium. Fresnels Laws give the rules how 
energy of the incoming ray is divided between the leaving rays. 
They also determine the state of polarisation of the leaving rays. 

Then followed an argument with my computer, which knows that I 
am not even a beginner, but after a while it was willing to make 
calculations for me and even print the following table. 

Sapphire n=l.76 
Critical Angle 34.62 

Angle Of Incidence % Transmitted 
34.6 17.34 
34.5 34.50 
34 59.03 
33 73.95 
32 80.32 
31 83.92 
30 8621 
29 87.77 
28 88.89 

Topaz n=l.62 
Critical Angle 38. 12 

Angle Of Incidence % Transmitted 
38.1 14.68 
38 32.73 
37 67.89 
36 77.75 
35 82.87 
34 86.01 
33 88.IO 
32 89.58 
31  90.66 
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Quartz n=I .552 
Critical Angle 40. 1 8  

Angle Of  Incidence 
40.15 

% Transmitted 
17.44 
37.75 
68.55 
78.23 
83.36 
86.55 
88.70 
90.22 
91 .34 

40 
39 
38 
37 
36 
35 
34 
33 

Conclusion: 

A transgression of only 0.02 of a degree carries a fine of 17% loss 
oflight, 0.2 ofa degree means a loss of 40% oflight 

While doing this research I found a few things that have been 
known for a long time, but that I never suspected. Here is one of 
them. 

(flight falls on a window at right angles 4% of the light is re
flected and %% gets into the glass; at the other side again 4% is 
reflected, so what gets through the glass is about 92 %. These fig
ures assume that the reliactive index of glass is 1 .5. For diamond 
with refractive index 2.42 the corresponding figures are 1 7% re-
fleeted and 83% transmitted into the diamond; coming out at the 
other side is only 69"/o. That the light coming through a clear 
stone depended so much on the refractive index I never suspected. 

IN THE LAND OF WAX N' GLUE 
By Merrill 0. Murphy 

I've checked the questions most asked the last several months dur-
ing New Mexico Faceters Guild meetings. For a lesser time, I 
have been monitoring the questions posed by e-mail from the on-
line Faceters' Digest The most frequently asked question is: how 
do I dop and transfer my stones quickly and easily? 

Every facetor will have his favorite method, and that is as it 
should he. Still, every facetor should he able to use all the better-
known dopping and transfer methods. There are good reasons for 
this. Some gem minerals are downright fussy about their toler-
ance, or intolerance, to heat Others are fragile or may have a ten-
dency to cleave in any direction. A very few are attacked by sol-
vents. One, salt (HCI), dissolves in water. If faceters have a ban-
kering to facet a great many minerals, then they should he adept at 
handling all available dopping agents. 

Actually, there is no great number of commonly used dopping 
agents. Let's see ... there is dopping wax that melts at several tern-
peratures and identified by color. Tbere are stick shellacs, the 
cyanoacrylates (Super Glues in several forms), and the epoxies 
with several setting times and bonding strengths. That's about it I 
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hav e found it us eful to som etimes us e two dopping ag ents to effec- meet, th en beat both dops until th e wax again becomes shiny. L et 
liv ely dop on e ston e. th e joint cool to room t emperatur e b efore fuceting. Note: Th e 

abov e sounds a hit confusing upon r ereading. W e  ar e not attach
ing th e opposing dop at this time, m er ely using it to apply pr essu,... 
to hav e a minimum of wax b etw e en th e attached dop and ston e 

Now, l et us see how to choos e a dopping agent and how to prop
erly use it If you ar e cutting quartz, b eryl, and topaz, stones that 
ar e n eith er particularly heat s ensitiv e nor eight or great er in hard
n ess, th en I sugg est wax, or sh ellac, or ev en both. Why? Becaus e 
th ey ar e quick to apply, hav e adequat e strength, and ar e both 
quick and easy to releas e from th e dop. How ev er, I know from 
experi enc e that many fucet ers hav e troubl e with wax. Th e prob
l ems with wax ar e h eat and cleanlin ess. B efor e using ANY 
dopping ag ent, clean th e ston e and th e dop thoroughly with alco
hol. 

Dopping With Wax And/or Shellac 

Wax dopping evolv ed as a way of attaching a handl e to ston es b e
ing cut as cabochons. All kinds of ways w ere used to h eat th e  wax 
and th e  ston e. Early in th e  gam e, cutters heated wax in a pot h eld 
abov e a candl e flam e, and lat er Buns en burn ers. Th e ston e was 
heated abov e th e sam e flam e but on a small, isolated sh e et of 
m etal. Th e dop, mad e of wood dow eling, required no heating. 
Hot wax was smeared on th e  dop end th en pressed against th e hot 
ston e. Whil e cooling, th e wax set up and locked th e  dop in place. 

Later, a torch was sometimes us ed to heat wax and ston e. Som e 
cutt ers used an el ectric hotplat e. I hav e oft en used our gas-fir ed 
kitch en rang e. Th e ston e was heat ed hy placing it abov e th e pilot 
light. Th e  wax stick was heat ed abov e th e burn er flam e and 
dabb ed on th e  dop stick. Th e wax on th e  stick was th en smooth ed 
with w ett ed fing ers, heated again ov er th e  flam e, and pressed 

· against th e heat ed ston e. Sinc e dopping for fac eting r equires more 
pr ecision and involv es m etal dops, slightly mor e sophisticated 
m ethods are requir ed. 

Mak e yourself a wax-<lopping platform. On your workb ench, set 
two bricks a few inch es apart Plac e a m etal pi e pan to span th e  
opening b etw e en bricks. That's it You th en plac e your ston e in 
th e pi e pan and heat th e  pan with a gas torch applied to th e  und er
sid e of th e pan. Som e ston es can stand dir ect torch h eating, but a 
flam e always leaves a thin lay er of residu e on th e  ston e that weak
ens th e  wax bond. W e  n e ed no weak ened bonds during dopping. 

Th e m etal dop must b e  heated using th e flam e applied to its mid
section. Sinc e it b ecomes uncomfortably hot to hold, w e  th en 
need a dop handl e. Mak e on e by drilling a 1/4-inch hol e an inch 
or so d e ep l engthwis e of a piec e of wood en dowel. 

Use a medium-grit disc to grind a flat wh ere th e  tabl e will b e  on 
your ston e. Heat th e  ston e on th e platform until a tiny flak e of dop 
wax, placed on th e  ston e, turns shiny. Plac e th e  chosen dop into 
th e dop handl e and play th e  gas flam e on its mid-section until a 
flak e of th e  wax m elts on th e  dop. 

How much wax should b e  used? You will learn quickly by prac
tic e. You need enongh to completely cov er th e  meeting surfaces 
of dop and ston e, plus a tiny rim outsid e th e joint Th e t end ency, 
how ev er; is to us e too much wax. With too much wax, on e invari
ably finds hims elf cutting as much wax as ston e in th e girdl e ar ea. 
Wax can also foul a lap. 

Stick sh ellac (availabl e at lumb er and hardwar e stores) can b e  
used in exactly th e sam e way as for wax. Th e Graves company 
recomm ended sh ellac dopping, probably, becaus e th e m elting 
t emp erature was slightly high er. I highly r ecomm end its us e with 
wax if your ston e is som ewhat heat s ensitiv e, lik e transpar ent r ed 
M exican opal for exampl e. Dip th e end of th e sh ellac stick in al
cohol and rub th e wett ed area against th e dop point on th e ston e. 
R ep eat this two or three times. Us e wax, as d escnbed abov e, to 
dop to th e sh ellacked area, BUT WITHOUT HEATING THE 
STONE. Th e hot wax will adh ere to th e cool sh ellac surfac e. If 
your g emston e is small, you may wish to apply a light band of 
cyanoacrylat e (Sup er Glu e) at th e wax/ston e interface to increase 
th e bond str ength. 

Cyanoacrylate (Soper Glu e) 

Initial Dopping: A numb er of th e  cyanoacrylat e c em ents would 
seem ideal for dopping, but, lik e wax, th er e  ar e drawbacks. Wh 
using cyanoacrylat es, a flat should be fin e ground at th e futur e lo
cation of th e tabl e fac et Th e  cyanoacrylates bond b est to a clean, 
smooth surface, and a minimum of glu e should b e  us ed Plac e a 
tiny glob of th e  glu e on th e  ston e or dop and press th e  two to
g eth er. Hold for about 20 seconds b efore mounting th e dopp ed 
ston e in th e fuc eting machin e. Wait ten minutes b efor e beginning 
th e  cutting process. Th ere are s ev eral cautions to b e  obs erved 
wh en using cyanoacrylates: 

B e  v ery car eful to avoid g etting th e  stuff on your fing ers. It can 
bond fing ers togeth er so tightly that a surgeon is r equir ed to free 
th em. 

Always us e a minimum amount of th e  Sup er Glu e. It is difficult to 
g et too littl e. B e  awar e that th e  Sup er Glues may los e bonding 
strength with ag e. If it do es not stick w ell, th en g et a n ew tub e. 

All cyanoacrylates are not equal. Exp erim ent until you find a 
brand that suits your purpose and stick with that brand. I lik e on e 
call ed BONDIN! EVERYTHING GEL. Th e g els mak e g etting a 
minimwn amount a littl e easier. 

H er e  is a neat trick fac eters som etim es us e. Heat your ston e on 
N ext, heat th e end of th e wax stick in th e flam e and rub som e of it th e dopping platform and apply hot dopping wax to th e  ston e. 
on th e hot dop. Pr ess th e  waxed dop against th e  ground spot on Tak e th e  ston e in gloved fingers and press an unheated dop hard 
th e ston e and invert th e dop to leav e th e  ston e on top. Hold it all against th e  waxed ar ea. Hold until th e wax solidifi es and th en 1 
in that position until th e  wax s ets. At this point, I lik e to lock th e  th e  dop off. It will not bond to th e  wax, but an exact impression 
dopped ston e in th e  transfer jig with a flat dop in th e  opposing of th e  dop end will b e  l eft in th e  hard ened wax. Now, plac e a littl e 
position. Press th e  dops tog ether until th e  ston e and opposing dop cyanoacrylat e glu e on th e  dop end and pr ess it into th e wax im-
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pression. Cyanoacrylates will bond readily to dopping wax. Dur- dop. With the stone bonded to two dops and still mounted in the 
ing later transfer, a little heat applied to th e dop or stone will allow fixture, a simple procedure is used to prevent more than minor 
quick and easy release as th e  wax softens. heating of the second dopping, i.e., th e  dopping at the pavilion. 

Dopping With Epoxy 

The 5-MINUTE vari ety of Epoxy is us eful as a dopping agent 
wh en a strong bond is r equired or wh en a bit more h eating is ex
pected during polishing. You will need the extra bond strength 
wh en cutting stones of very small size. The limited bonding area 
on tiny stones results in a much weaker bond than normal. Extra 
h eat is often g en erated in polishing corundum. Th e Epoxy can 
withstand more heat than wax or cyanoacrylat es. Som e facet ers 
us e th e slow-setting r egular Epoxy, but I cannot see a good reason 
for its us e. 

Many of th e sam e precautions apply to th e us e of epoxies as wer e 
enumerated for the cyanoacrylates. Epoxy will not so readily 
bond fingers tog ether. It takes at least 15  minutes of steady, light 
pressure during early s etup and needs about an hour or more of 
room t emperature setup b efore cutting begins. Because of th e  
slower b eginning of epoxy setup, I us e the transfer fixture with an 
opposing dop to apply the early light pr essure needed for a strong 
bond. A clean dopping surface is required, although epoxy will 
bond to a rough surface. Again, experiment with various brands 
and choos e one you like. I hav e bad good r esults with th e DEV
CON brand. Do be aware that epoxies age on the sh ell; especially 
after op ening th e tub es. 

The most important phas e of epoxy dopping is the mixing of the 
epoxy and th e hardener. Sqoeeze out equal lengths of epoxy and 
hardener side by sid e on a hard, clean surfilc e. {Or follow direc
tions on th e tubes.) Mix with a toothpick, pushing one substance 
into the oth er, lifting and FOLDING one elem ent into the oth er. 
Conventional aronnd-and-aronnd stirring incorporat es too many 
air bubbl es that can reduce bond strength. Get a pastry cook lo 
show you how various ingredients are "folded" one into another. 
Th e principle is the same. Mix for at least a minut e before appli
cation 

Transfer Dopping 

Transfer dopping must be done carefully to maintain perfect align
ment of th e stone. Jfth e alignment shifts, th e  girdl e thickness will 
vary around the stone. Facets that should meet perfectly will, 
cons equently, not m e eL The table fucet may b e  off-c enter, or ir
r egular in shape; like facets may diff er in size, etc. 

Transfer When Wax Or Shellac Dopping Has Been Used 

When wax or shellac has b e en used for th e initial dopping. I 
strongly suggest that transfer dopping be don e with cyanoacrylate 
glues. It is easi er and helps to avoid that disastrous alignm ent 
shift_ Monn! th e initial dop and th e partially cnt ston e in on e 
transfer fixture clamp with a suitable, second concave dop in the 
opposing clamp. Using a toothpick, spread a thin layer of the Su-

Cut a strip of cotton cloth about I 112-inches long by about 1/2-
inch wid e. Dip th e  bit of cloth in water and wrap it around the 
dop/stone juncture at the second dopping. That is the on e you 
want to retain for cutting and polishing th e crown. Water has th e  
strange property of absorbing heat itself without showing much 
increase in t emperature. The w et cloth absorbs h eat trav eling into 
th e  ston e when the first dop is h eated for removal. 

Next, loosen the fixture clamp on the first dop only. Stick the 
sharply pointed tip of a scrib e or ice pick slightly into th e metal of 
the first dop at a point near the stone. Only VERY SLIGHT 
scnbe penetration is required. Apply the torch flame to th e c enter 
of th e  first dop, the one to be released from the stone, whil e apply
ing a small pressure to the scnb e. Th e pressure should b e  applied 
directly away from the stone. The first dnp will quickly release. 
Gently clean off still-adhering wax or sh ellac and continue with 
crown cutting. 

The steps leading to the actual removal of the original dop are fur 
more difficult to describ e than to accomplish. A practic e rnn or 
two should ensure expertis e. Not e that scrib e penetration into th e 
dop is so slight that it does not harm the dop. 

Transfer When Super Gloe Or Epoxy Was Used Initially 

In this case, we have two options: I) Attack or similar strong sol
v ent can be used, or 2) heat can be appli ed and th e scribe or ice 
pick used as descnbed abov e. Whichever option is chos en, the 
transfer dop must be attached as described abov e. The super glues 
and the epoxies are all suitable for transfer dopping. 

If option # I is chos en for removal of the initial dop, th en a test 
tub e or bottle must be used to hold th e strong and som ewhat nox
ious fluid. I find this method good for em eralds and opals. Th e 
fluid l ev el in th e tube or bottle must be just suffici ent to reach 
slightly above the initial dop, leaving th e transfer dop totally 
above the fluid. Also, it is best if the vapors from th e solvent are 
block ed from reaching th e second or the transfer dopping l ev el. A 
small fun, played on th e transf er dop, will remove the vapors be
fore th ey can attack the transfer dopping. Wait 12 to 24 hours for 
th e solv ent to dissolv e the initial dopping. 

The solv ent works slowly at temp eratures below 70 degrees F. 
The solv ent should b e  used in op en air or in a w ell-ventilated 
garage at several yards from the flam e of a gas-fired wat er heater 
or furnace. Care should be taken to assure that th e vapors are not 
inhaled, nor the liquid spilled on th e skin or gotten in th e eyes. 
The solv ent must b e  kept and used beyond the reach of children. 
All this sounds very serious, and it is; but Attack is probably no 
more dang erous than insect spray, gasoline or a number of other 
substances kept around for home use. I forgot to mention that At
tack and similar substances mak e v ery efficient paint removers! 

per Glu e inside the concav e dop, only about 2/3 of th e way to the If option #2, application of heat is chosen to remov e th e  initial 
bottom. Th e reason: The sharply pointed end { cul et) of th e stone dop, proceed as descnbed for removal from wax dopping. How-
is weak. If Super Glu e extends to th e culet tip, th e tip may frac- ev er, b e  sure there is sufficient water-soaked cloth wrapped 
tore when slight stress is applied as the ston e is separated from the around the dop/stone junction of the transfer dopping. Th en, ap-

1 9  
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ply heat as fust as possible. Get that initial dop off as soon as you 
possibly can! 

Removal Of The Finished Gem 

Any of the above options can be used to remove the finished gem 
from the dop. For the average run of stones, however, 1 prefer to 
place the dopped stone in a small cooking pan. Fill the pan half
full of cold water and add a squirt of liquid dish washing deter
gent Bring the water to boiling and let it boil for a couple of min
utes. Use forceps to lift stone and dop out of the pan. Apply 
modest finger pressure to unseat the stone. Still-adhering dopping 
material can be easily removed while the stone is still hot I have 
never damaged a stone this way, probably because the heat rate
of-change is slow enough to cause little strain within the stone. If 
your stone is quite heat sensitive, and the idea of raising its tem
perature to that of boiling water disturbs you, then you might con
sider an opposite course. Place the dopped stone in the freezer 
propped up a bit so the stone itself rests on nothing. After 15 min
utes, apply modest finger pressure to free the stone. This seems to 
work well with Mexican opal and the somewhat heat sensitive 
gems. If your gem is really heat sensitive, use solvents. 

And, that is the whole story, folks. l have probably told you more 
than you ever wanted to know about dopping and transfer. How
ever, I know that some day you will remember and use some pro
cess that doesn't interest you at the moment Most important, do 
not be afraid to modify and adapt these procedures to better serve 
your requirements. Thanks for reading. 

(From FACETS April, 2003 via. New Mexico Faceters Guild 
Newsleller) 

DEVELOPING A FACETING DIAGRAM 
By Charles Covill 

Take a picture of the stone you want to duplicate as a plan view 
looking straight down on the stone. Now with a piece of onion 
skin paper, or other thin paper that will allow light through, place 
the paper over the picture and trace the outline of the stone. Make 
sure you don't round out any brealcs in the outline. Draw in all the 
facets making sure that all the edges are shown and that all the 
edge brealcs are clear. Now find the center of the stone and draw a 
line representing the "X" axis. These two lines should intersect at 
90 degrees and should intersect dead center on the diagram. 

Now you need a computer and GEMCAD. Place your outline on 
the computer screen, aligning your diagram with the "X" and "Y" 
axis ofGEMCAD. Place your cursor on one of the brealc points 
on your outline, press "p" (Pien:e zero) then "y" (for yes). Go to 
the next break point and repeat the procedure. Now press "a" (for 
angle) and enter 90 degrees. A straight line will appear connect
ing the two points and extending on across the screen. If you 
have symmetry and you set it correctly, other lines will appear 
connecting those points. Now with the cursor on the last brealc 
point, press "p" the "y". go to the next point and repeat the above 
procedure. Continue on around the stone until your outline is 
complete. The computer will delete all those lines that extend be
yond your diagram as you progress around the diagram. With the 

scale command "x", you can adjust your outline to fit the screen. 

You can now develop cutting instructions for your pre-form. Go 
to the elevation view just below the plan view and move your cur
sor to one of your symmetrical fucets, place it on the vertical edg, 
line and press "e" then "y" with your horizontal arrow key. 
Move your cursor to the other side of the fucet; press "e" then "y". 
Choose an angle, preferably a small one say 20 degrees, then press 
"a" to enter your angle. The computer will cut all the angles in 
that group; they will intersect at the center of the stone and form a 
TCP. Ifthere was not enough room for the facets to make a TCP 
then move down a little and repeat the process. 

With your cursor at the last point on the edge again press "e" then 
"y" and move horizontal across to your next brealc line repeat the 
"e" and "y" now move your cursor to your TCP. Press "m" for 
meet point Your computer will cut your next series of facets and 
you should have started a level girdle line. For the next step don\ 
move the cursor (leave it at the TCP press "m" then "yfl; now go 
back to your last brealc point Press "m" or "e" then "y". Move to 
the next brealc line and press "e" then "y". Now continue around 
the stone until you have a complete level girdle line. At any time 
that you want to see your instructions, press "I" for list 
After you have your outline or pre-form, you are ready to try the 
crown or pavilion. You have the indices for all of the girdle 
facets-they are the same as the index you found making the pre
form. Pick a point as you did when starting the pre-form., enter 
that point, then enter the index for that facet Now all you need is 
the angle. Guess at what you think the angle should be and enter 
it The computer will cut a tier of facets (you may have chosen 
too large or too small an angle and you will have to change it afu 
the outline of that fucet is complete). If there are other facets 
around the girdle of the stone follow the same procedure being 
sure you maintain a level girdle. 

Your next tier of facets will probably have a tip that meets at the 
girdle between two of your first facets, select this point and enter 
in "m". Next, go to a point on your first facet where you think the 
first facet should end and enter "f". Do the same thing on the ad
jacent facet Your computer will compute the angle and index for 
the next facet 

Sometimes you will get decimal fractions along with the index. 
To correct this, enter "C". This will change the index to a whole 
number. Then you can enter your original point between the 
facets at the girdle and the point where you want the facet to stop. 
The computer will calculate a new angle to match the new index. 
(Tbe "C" command is handy when you want to change a facet 
without changing the cutting sequence.) Now compare your first 
tier offacets with your diagram and change the angles to get the 
desired effect 

When 1 was working on the Diamond Replica diagram for the 
"Star of the South", I thought it would be nice to make a simpler 
version of the diagram with more symmetry and angles in whole 
degrees. While I was unable to keep all the angles in whole de
grees, I did get symmetry. 

My first attempt "Southern Star", and "Southern Star No2", kept 
the general shape of the "Star of the South", however, I was un-
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able to remove the decimals on the angles. For the next tty on 
"Southern Star No3", I got rid of the decimals on the pre-fonn, but 
they remained on the design itself; and the siz.e of several fucets 
were not the same. 

My last tty, "Southern Star No4", was more snccessful. I lowered 
the angles on the pre-form to eliminate waste and set the angles to 
give a more uniform fucet appearance. This resnlted in making 
the cushion shape bulge a little. By eliminating one crown meet I 
was able to get good meets and mostly whole angles. The pavil
ion resembles the cut on the "Star of the South" and my "Southern 
Star No2" and again has mostly whole angles. 

All of these designs have excellent brightness with little light es
caping out of the pavilion. Some light rays are quite busy inside 
the stone. The "Star of the south" has the culet removed. I chose 
not to remove the culet on these designs to avoid the resnlting 
light leakage and loss of reflection caused when the cu let is re
moved. 

(From Facel Talk. March-April, 2003 via New Mexico Facelor) 

COLD DOPPING-A USEFUL TECHNIQUE 

By T. J. Smith 

Before I became a fuceter I used to wonder how both sides of a 
stone were cut and polished. Later, when I started cutting stones 
and found out about dopping and wax I was amazed at what a sim
ple and straightforward operation it was. Dopping with wax is 
relatively simple and works-most of the time. 

However, it does have limitations. It; like me, you enjoy cutting 
fragile collector stones then a hot wax dop is not an option. Even 
for routine dopping of non heat sensitive stones it has problems. 
Now and again stones do come off the dop. Then there is the 
awkward transfer process, admittedly improved by coating the 
stones in shellac first. 

I still use wax occasionally, if I want to cut a pavilion and a crown 
on the same day and I am not suggesting that everyone will want 
to stop using wax. Indeed, efficient cold dopping requires the use 
of hot wax to prepare the dop sticks. However, if you are not in a 
rush then why not try cold dopping? It offers significant advan
tages over the wax dop in terms of eliminating problems of de
tached stones or stones cracked by heat 

Stonechat has already hosted two articles on cold dopping. One 
by Charles Covill was reprinted in the January 19% issue from 
The New Mexico Faceter. The other appeared in March 1998 by 
Jim Finlayson. My technique differs little from his but having 
been using it continuously since then I have probably made most 
of the mistakes it is possible to make and this article is an attempt 
to communicate the advantages and the pitfalls of this method. 

I am assuming that most fuceters will cut the pavilion first and so 
this method is tailored for doing it in that way. However, it would 
be relatively easy to adapt it to doing the crown first and the basic 
principles would remain the same. 

Start by orientating your rough and grind a flat I use a relatively 
old 600 grit metal lap to finish this to a surface which bonds well. 
This will be joined to the dopstick by a cyanoacrylate superglue. 
First the dopstick should be prepared by coating the tip with a 
blob of dopping wax. When cool you can cut a horizontal flat on 
this using the table (45 degrees) dop and the same 600 grit lap, as 
shown in Fig. I below. 

21  

0 
! 

I s 1 

Flat cut on- C:J Collec:tor-
sudtasbsitc 

Join wilh supaglue ! Dopcutat.10 

I s 1 dogtcmJhD 
Wax blob cut ID a fhclww· wduJ 

flat ID hood wilh 
lhc stoae  

Fig. I .  Fig. 2. 
There are three reasons for putting a layer of wax between the 
dopstick and the superglue bond to the stone. It allows you to re
move the stone from the dop by heating the dopstick without heat
ing the stone at all. It permits you to reposition the stone if the 
superglue sets before you are happy with the position. Again just 
heat the dopstick but this time stop when the wax softens and gen
tly twist or slide the stone to a new position. The third reason for 
the wax is that grinding it at IO degrees from the horizontal means 
that you can dop directly on a flat cleavage surfuce of a fragile 
stone snch as harite without risking that the final table position 
will be too close to a parallel cleavage. This is shown in Fig. 2. 

Cyanoacrylate glue sets rapidly and the stone will be ready to cut 
after half an hour or less. In fuel it sets almost instantly but the 
delay just makes sure of a good bond. This bond is stronger than 
wax and any fuilure is probably due to the wax underneath crack
ing. With a little care such a fuilure can be repaired using 
cyanoacrylate anyway. For maximum strength it is probably a 
good idea to have the thinnest wax layer necessary between the 
dopstick and the stone/cyanoacrylate bond. 

From here on cutting and polishing should present no problems 
except that cyanoacrylate glues weaken with exposnre to water. 
This does not rapidly happen but if you are in the habit ofleaving 
stones on the dop for weeks and weeks then it would be a good 
idea to seal the join with something like nail varnish. 

When it comes to transferring then cold dopping really comes into 
its own. First wipe the stone with spirit and then to protect the 
cu let point or keel of your stone cover the tip with some substance 
like soap or vaseline. Set up your transfer jig ready with an appro
priate cone or vee dop and then mix your epoxy resin. 

Firstly, a word about epoxy resins. These adhesives come in two 
halves that need to be mixed to form a mass that sets due to a 
chemical reaction. This reaction forms a tough durable polymer. 
The resnltant polymer's properties will depend on the particular 
brand of resin and some will be softer than others. In general the 



lu.S.F.G. Newsletter VoL 13 No. 2 June., 2003 I reaction that fonns the polymer is fuster at higher temperatures. Conversely, the polymer produced, being a plastic material, becomes softer as it wanns. In cold weather the resin takes time to set but sets hard In hot weather it cures very rapidly but the polymer produced might yield very slightly to pressure. For this reason I seat my stones as deeply as I can in the cone or vee so that there is no noticeable give. 
I use Araldite Instant because it sets within a fuw minutes and comes in a bandy twin syringe dispenser that is neat and less fiddly to use. I don� skimp on the ammmts because if you mix tiny amounts it is quite easy to get the 50:50 proportion of adhesive and hardener wrong. This results in a very rubbery mix, useless for holding stones rigidly. 
Another advantage to the "Instant" brand is that epoxy resins go through a short rather runny phase before they start hardening. This phase lasts perhaps a minute with the instant types so you need to spend less time moving the jig as I will explain. 
When you have mixed your epoxy resin as instructed on the packet load up the cone or vee dop and then push the stone gently but firmly as fur as it will go into the resin. Use about as much resin as you would if it were wax. This will blob out around the stone. If you set it vertically with the stone uppermost then it will not bulge over or obscure the girdle. Now a curious phenomenon will occur. The resin mix will warm slightly as it reacts and this will cause the mix to become very runny. At this point pick up the transfer jig and move or rotate it to ensure that the resin goes where you want it to go. This phase will last perhaps a minute. Then leave overnight to harden. 
The stone's crown can now be cut and polished. This resin hond is much more durable than wax and I have only known one ever to 

PROBLEM POSSIBLE CAUSE Stone incom:clly Rapid setting of positioned on dopslid<. supergluelcyanoaaylate. 

come off the dop- - and then I was pushing too bard, which is not sensible anyway. Once finished you have two possible techniques for removing the adhesive. 
I .For collector stones then the best method is to drop the dop a, stone into paint stripper. This is homble, volatile stuff. I use Nitromors Varnish Stripper because it is liquid rather than gel. Small amounts evaporate at an astonishing rate from most jars but I find that old plastic film cartons bold it well. Leave the stone overnight (preferably outside because of fumes) and the next day your stone will be free of adhesive. Wipe the stone and wash in spiriL 
2.Altematively, for tougher or harder stones ( over Moh's Hardness 5) then there is a simpler, cleaner method. Pull on the stone whilst heating the dop stick. The stone and resin will pull away from the stick. Then place the stone into warm water. The resin will soften sufficiently to be peeled away from the stone without damaging iL Wipe the stone and wash in spiriL 
To a confirmed wax dopper this method will seem over complex but this is only because I have tried to cover all the likely angles. Imagine how complex wax dopping is with all the heating of stones (and fingers) and coating with shellac that it entails. Cold dopping is no more difficult and seems fur more reliable. If you haven� tried it then I urge you to do so. If you have any problems and don� want to read this article through again then scan the accompanying troubleshooter's table which summarizes the possible problems and their solutions. 
Refer to the table for troubleshooting suggestions for potential cold <lopping problems. Happy fuceting! 

(From Faceters' Stonechat, Navember, 2002) § 

SUGGESTED SOLUTION Clenlly beat the dopsticlc until the wax sligblly softens then 8lide or twist the SIOOe in1o the . .  
Slone breaks away along The aadr. will most likely he in Clenlly clean the broken surface, realign the cracked stone then n,join along tbc break with the wax or cyanoaaylate bond. 
Superglue bond lilils. 

Epoxy trickles over the ginlle. 
SIOoe breaks away from the epoxy bond. 
Epoxy resin does oot set ... is mllbcty. 
Ghost fila:ts appear on tbc table or otha large lilcds. Culet poiot snaps of[ 
Stone chips when resin is polledof[ 

the wax mJha than the 
Cyanoaaylate based glues are wloerable to al13Ck by water over w,o time --'""" Epoxy resins warm and b<alme fluid as the 5'llling n:aclioo 
starts. A rare CYC11I causal by grease between the SIOOe and epoxy or hv excessive Jna,m:d)y mixed epoxy resin. 
Rubbely resin (see ab<m:) ..-the SIOOe is oot seated properly in thednn. Various causes such as sligblly 
....w.-v -.nYV teSin. The SIOOe is too weak fur Ibis method (Moh's haldwis 5 or less � 
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liesh Tly oot IO leawe 6IOlleS mlioished iO£ loog periods. If you do then seal the c1auoac,ylale with . . • • ID water like nail varnish. Use a rapidly setting epoxy resin and hold and move the tnmsfer jig IO p1'YClll mns in the initial 
.,..tina""-Wash stoues with spirit before bansfi:uing. Awid excessive pn:ssme during culling.,. polishing. 
Mix larg,er amoonls as this reduces the chance of a signilicml proportional disuqrmcy between the adhesive and .......... Seat lbc SIOOeS deeply in Ille an: or vcc clop when transferring. Don't have them standing proud on a blob or-resin. Coat lhe QJ)et poiot or keel with soap or vaseline before · · lhe rnnxv resin. Dissolve epoxy with painl stripper. 



©.S.F.G. Newsletter Vol 13 No. 2 Jnne,2003 t 
FACET GRINDING AND POLIS HING THEORY AND PRACTICE 

By Thomas C. Smith 

Roughing and pr epolishing usually is not a probl em with comm er
cial g em material. Th er e  ar e ph enom ena that occur on som e mate
rials which require sp ecial techoiqu es and, in g eo eral, th er e  is a 
techoology for grinding and lapping all g emston es. 

Theory 

Th er e are s ev eral conditions that eff ect finish and fuc et r emoval 
rate: 

I. Abrasiv e grit siz e; 
2. Lap hardn ess; 
3. Lap sp eed; 
4. Abrasiv e_ conc entration; 
5. Typ e of abrasiv e us ed; 
6. lnf e ed rat e (pressur e); 
7. Coolant flow on lap surfac e; 
8. Mobility of abrasiv e particl es on or in th e lap; 
9. Quality and condition of cutting equipm ent; 

a. Spindl e rigidity; 
b. Lap truen ess; 
c. Motor vibration; 
d. Balanc e of equipm ent rotating compon ents at high sp e eds. 

Now h er e  is a d efinition that is important for fuc et ers: Grinding 
-ratio, th e  ratio of volum e of g em material r emoved to th e  volum e 
of cutting lap r emov ed. Th e fuc et er desires to achi ev e a high 
grinding ratio to cut fuc ets at a d esirabl e spe ed y et cons erv e th e  
lap surfuc e as much as possibl e. As coolant flow, grit siz e, lap 
and abrasiv e hardn ess, or abrasiv e conc entration increase th e 
grinding ratio increases. As feed rate (pr essur e) or lap s� in
cr eases, grinding ratio decreases. Exc epting contaminants, finish 
quality is aff ected by th e  typ e of abrasiv e us ed, lap spe ed, infeed 
rat e, abrasiv e mobility, and equipm ent condition. 

Oxid e, carbid e, and nitrid e abrasiv es t end to tear out pi ec es of a 
mat erial which l eav es a som ewhat pocked surface . Diamond 
t ends to plow off a surfac e, thus cr eating a more unifonn finish. A 
lap sp e ed that is too slow r esults in a v ery strait ed surfuc e finish 
du e to th e abrasiv e particl es furrowing into th e  fac et Increasing 
lap sp eed produces mor e unifonn r emoval ov er th e  entire fac et 
Exc essiv e pr essur e can caus e a ph enom enon similar to insuffici ent 
lap speed plus glazing or vitrification of th e fucet Fre e abrasiv e 
finishing yi elds a high mat erial r emoval rat e and unifonn finish 
du e to mor e fr e edom of motion of th e particl es. High-<juality, 
w ell-maintained equipm ent eliminat es a marred finish du e to vi
brations, spindl e play or untru e laps. 

Practic e 

Th ere ar e few crystallin e g em mat erials that t end to fuc et glaz e 
w� en prepoli�ing. A notabl e on e is corundum (ruby and sap
phir e.) R em edi es for this ar e: Changing cutting dir ection of th e  
fucet until a direction is found that do esn� glaze, slowing th e  lap 
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speed, applying less pressure, and using a lap with high diamond 
conc eotration. Som e cutters ev eo use a slightly coarser grit to 
eliminat e glazing, but this can increase polishing tim e. 

In this cutt er's experi enc e, th e  fonn er m ethods hav e been found to 
b e  most workabl e. Ev en if glazing does occur, th e  thickn ess of 
this vitrifi ed layer can b e  controlled by lap sp eed, pr essure, and 
diamond conc eotration so that no probl ems ar e extant during pol
ishing. A thin, unifonn glaze is easily polished. A thick, patchy 
glaz e consid erably l ength ens polishing tim e. 

Pr epolishing Grit Siz e 

Fac et ers us e U.S. m esh siz es b etw e en 1200 and 3000 commonly 
for pr epolishing. This author has known of on e cutt er using 8000 
m esh prepolish and knows a promin ent fuc et er who us es an el ec
troplated 600 m esh lap for pr epolish, going straight to polish on 
an oxid e impr egnated plastic lap. All th es e  techoiques lead to 
good r esults according to th e cutt er' s standards. 

Roughing Grit Size 

Fac et ers rough out ston es with m esh sizes b etw e en 325 and 800. 
Som e us e a coars er grit for larg e stock r emoval. Th er e ar e ston es 
that ar e so friabl e that any grit coarser than 600 will caus e minut e 
internal fractures which can expand into th e g em from h eat or 
pressur e during dopping, pr epolishing, or polishing. Tourmalin es 
fit into this cat egory. 

Pr ev enting Lap Loading 

Cutting laps b ecom e less eff ectiv e when swarf adh er es to or im
pr egnat es th e lap surfac e. On e m ethod for r educing this is to us e a 
disp ersant or surfactant mixed with th e  coolant water. This author 
do es not r ecomm end natural oils or wat er-oil emulsions as 
coolants on impregnat ed cutting laps as th es e  t end to load th e  laps. 
Th e oils can assist th e finish quality slightly but I b eli ev e this ad
vantag e is outw eigh ed by th e disadvantag e. This stat em ent does 
not apply to loos e abrasiv e laps. 

Types of Pr epared Cutting Laps 

Th er e are s ev eral types of prepared cutting laps availabl e to 
fuc eters: 

I .  M etal bond ed laps which us e a steel or bronz e matrix with dia
mond grit bond ed within th e matrix. 

2. Electroplated laps which hav e diamond particl es plated onto th e 
surfuce with nick el. 

3. R esinoid laps which hav e diamond grit within th e  resin layer. 

It is th e  author' s exp eri enc e that for optical flatn ess and maximum 
lap life, m etal bond ed laps ar e by fur superior to oth er typ es. Al
though th ey ar e th e most exp ensiv e, th es e laps ar e most economi
cal for production cutting. R esinoid laps ar e th e  lat est introduc
tion to th e  cutting lap mark et This writ er has fuund that they pro
duc e a good finish, but t end to round fuc et edg es. El ectroplated 
laps ar e most commonly used by hobbyist fuc et ers. It appears that 



lu.S.F.G. Newsletter Vol 13 No. 2 Jnne, 2003 I 
the useful life of these laps is the shortest of all types but they are 
inexpensive. It has been observed by the author that toward the 
end of the useful period of these laps they produce deep scratches. 

The resinoid and electroplated laps are usually backed with an 
aluminum plate by the manufactnrer. This plate is low-cost, but 
aluminum corrodes over time to an oxide and has been found by 
the writer to have a slight flexibility which defeats any attempt at 
precise optical flatness. Because of higher rigidity and inertness, 
steel is a much better backing material, particularly, stainless steel. 

Summary 

The fundamentals of finishing entail control of conditions govern
ing grinding ratio and desired equipment performance. Selection 
oflaps is a personal matter involving the faceter's technique, stan
dards, and desired results. As with polishing, there is no single 
correct technique for finishing. But, there are correct techniques 
to achieve particular results. A uniformly finished, flat facet is 
essential to a fast, high polish., prepolishing is an important skill 
for the faceter to develop. § 

EDITOR'S NOTE: Here is a preform for Fred Van Sant's 
GB CUSHION RECTANGLE. 
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PREFORM 

00.00° 

23-25-71-73 

00.00° 

16-32-64-80 
00.00° 

08-40-56-88 

00.00° 

01-47-49-95 

a 41 .40° 01 .0-47.0-

49.0-95.0 

d 34.37° 

23-25-71-73 

C 32.61 ° 

16-32-64-80 

b 35.00
° 

08-40-56-88 
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DrFOR'S NOTE: This design is Fred 's first product from his 
ew computerized gem design program co/led GEM BUILDER. 

t is a simple design and is a good one for novices to get experi
nce on cutting a cushion rectangle. § 

GB Cushion Rectangle 
Designed By Fred Van Sant 
96 Gear 
Angles For RI = 1.7+ 
UW = l.3084 
T/W = 0.5143 
C/W = 0.18 
P/W = 0.6102 
H/W = 0.8102 

I 
T W  

I 
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Pav. Angle Indices 

1 .  41.29" 12,36,60,84. 
2. 41.08" 20,28,68,76. 
3. 41.00" 16,32,64,80. 
4. 41.00" 24,72. 
5. 41.00" 6,42,54,90. 
6. 41.00" 96,48. 

Notes: This is th!! first design made and 

printed by GemBuilder. 5-6-03 

On the aown there are filre pairs of step 

fact!ts: 5-8, 6-9, 2-10, 3-11, and 7-12. 

.-· -C-i ,---!''---! 

Crown: Angle Indices 

1. 45.38" 1,47,49,95. 
2. 29.84" 8,40,56,88. 
3. 31.71" 16,32,64,80. 
4. 41.41" 23,25,71,73. 
5. 43.63" 96,48. 
6. 32.89" 4,44,52,92. 
7. 39.74" 24,72. 
8. 23.88" 96,48. 
9. 23.46" 4,44,52,92. 

10. 22.53" 8,40,56,88. 
11 .  21.33" 16,32,64,80. 
12. 24.27" 24,72. 
13. 22.00· 2.46,50,94. 
14. 21.45" 6,42,54,90. 
15. 19.29" 12,36,60,84. 
16. 20.01 • 19,29,67,77. 

make PCP 
meet PCP • '· , 

cut 4 at 90 deg. at indices 23,25,71,73 to size stone. 
cut other girdels at 90 deg. as needed. 

7. 49.11"  23,25,71,73. 
8. 51.16" 8,40,56,88. 
9. 66.26° 1 ,47,49,95. 

10. 65.35" 96,48. 
11. 48.00" 24,72. 
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USFG MEMBERS' WEBSITES 

EDITOR'S NOTE: The primary JJIITPOSe of the following list is 
one of communication; a communicati�n that �ists and is possi
ble amongst us -A. USFG members with webs1tes; B. �embers 
who have electronic mail potentio/ but do not have websites; C. 
And members who have only regular (snail) mail potential. 

We are a Guild composed of Professional and Hobbyis! Gem 
Cutters; /m,entors ofFaceJing Equipment, Laps, Faceting Ma
chines etc.; Scientists, Engineers and Teachers. If our members 
have commodities for sole or free e:cchange, the USFG officers 
feel that this ieformation is e:cJreme/y 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 - ii is only com
munication of useful information. 

THIS IS ALSO A NOTICE Jo USFG members who are dealers 
that have only electronic mail and/or dealers who have only reg
ular mail-please send the following iefarmalion Jo Charles 
Moon (address in USFG News/el/er) and enclose the following 
instructions: I. 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: Tounnaline, 
Gamet, Sapphires, Quartz, Beryl, Peridot, Topaz, Gram �aceting 
books, "ask Jeff' fuceting related questions, cut stones, lmks. 
WEBSITE: <http://www.mceters.com>www.mceters.com> 
E-MAIL: <mailto:jeff@mceters.com>jeff@mceters.com> 
JEFF GRAHAM 
Gram Faceting 
P.O. Box 18385 
Tucson, AZ. 8573 l ************************************************ 
BOB KELLER: Bob's Rock Shop/Rock&Gem Magazine On
line: The 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 
227 West Rillito Street 
Tucson, AZ. 85705 
************************************************ 
ANDY KILIKAUSKAS: Mojave Gems: The purpose of my site 
is to display my faceted & cabbed gems, and to give people sume 
background infotmation about gemcutting. 
WEBSITE: <http://ndti.net/andyk/wkpage.htm> 
E-MAIL: <andyk@ridgeneLnet> 
************************************************ 
ROB KULAKOFSKY: COLOR WRIGHT. We sell most major 
brands of meeting machines, laps (including B A  TT laps ), saws 
and other accessories for the faceter at discount prices. 
WEBSITE: <http://www.facetingmachines.com> 
E-Mail: <rob@fucetingmachines.com> 
(Toll free): 877-548-1439 
************************************************ 
JEAN MARR: MystiCrystals, Gifts from the Heart of the Earth: 
Our searchable web site features infotmation about our show 
schedule, gemstone jewelry, faceted gemstones, �m fa�eting, 
gem trees, gem tree supplies, fucet rough, and contams articles by 
Jean on gemology and meeting. 
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WEBSITE: <www.MystiCrystals.com> 
E-MAIL: <sales@mysticrylstals.com> 
JEAN MARR 
PO BOX 18 15  
Kernersville, NC 1 2 1 85 
336-595-3870 
**************************************************** 
JASON P. MEEKS: Shadow Enterprise; Custom Gemstone De
sign and Loose Gemstone Sales. Finished Jewelry and gemstone 
infotmation pages. Discounts available to members of the USFG 
and ms: Knifemakers Gemstones 
WEBSITE: <http://www.shadowenterprise.com> 
E-Mail: <shadowenterprise@aolcom> 
Fax: 601-898-1 1 29 
TELE: 601-750-2191  
JASON P.  MEEKS 
Shadow Enterprise, Inc. 
P.O. Box 4 19  
Ridgeland, MS 39158-0419 
******************************************* 
GLEN & VENETIA PROBST: English Language Cyber Cen
ter at Brigham Young U. Reveals: A photo story about making a 
gemstone for learners of E�glish as a second language. It i� part 
of my website for the English Language Cyber C�nter .at B�gham 
Young University. (Recommended: Excellent article, Makmg a 
Gemstone.") WEBSITE: <http://humanities.byu.edu/elc/student/ 
adventures/gemstones/gemstone.html> 
E-MAIL: <softec@itsneLcom> 
GLEN W. PROBST 
380 N. 1200 E. 
Orem, Utah 84097 
******************************************************* 
DIXIE THOMAS REALE: Kounting House. The web site is 
primarily designed for sale of rocks. It has a catalog �e with . rock descriptions and pictures, as wel) as a one of a kmd _page with 
cabs and jewelry and sume of my suns art works. There 1s alsu a 
rock of the month page with information on how the rocks are 
fotmed, 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.dopplerix.com/kounting> 
E-MAIL: <dixietr@magiclink.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, fuceting machines, 
digital angle readouts for existing production machines. Some 
examples of Jon's gemcutting appear '!< inl'.otmation re hi� B'.'1f 
Lap. There are links to other gemcuttmg sites and orgamzatmns. 
WEBSITE: <http://www.gearloose.com> 
E-MAIL: <webmaster@gearloose.com> 
JONATHAN L. ROLFE 
PO Box 533 
North Easton, M A  02356 
************************************************ 
JOHN FRANKE: FACET SHOPPE. Since 1 990 we promote 
the art of gem cutting by offering infotmation, rough and cut gem
stones, lapidary equipment and supplies fur_ fuceters ofall skill 
levels, and maintain the Datavue Gem Design Database. No 
email? Write or call for free price lisL 
WEBSITE: <http://www.gemcutter.com> 
E-MAIL: <facet@gemcutter.com> 
John Franke 
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PO Box 449 BILL EHNEY 
Port Townsend, WA 98368 1728 Boundary St 
Tele: 360-385-4520 Newberry, SC 29108 
FAX: 360-385-9256 E-mail: <W.ehney@worldnetatt.net> ************************************************ Tele: 803-276-8827 

C.R. SMITH: Prospectors Pouch, Inc. Developer of the Mirror 
Facet(trn)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 filceting, cabbing 
and jewelry manufucturing. F.G.A. 
WEBSITE: <http://www.prospectorspouch.com> 
E-MAIL <prospectorspouch@mindspring.com> 
C.R. Smith, Prospector's Pouch, Inc. 
2850 Hwy. 41 North, P.O. Box 1 12 
Kennesaw, GA 30144 
Tele: (770) 427-6481, filx (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"/o 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 
W eatogue, 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 gemston es, 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 
************************************************ 
JOHN WRIGHT: Gem Stone Cutting. Unlocking beauty hidden 
in stones - new Feb02 shows GemCutting, GemRough & Gem
Jewelry, New gems, Cutting diagrams, Facet rough, and Jewelry. 
WEBSITE: <http://home.att.net/-GemCutting/wsb> 
E-MAIL: <gemcutting@att.net> 
JOHN WRIGHT 
4825 Coral Creek Circle 
Lexington, KY 405 15 
Tele: (859) 272-0421 
************************************************ 

USFG MEMBERS, DEALERS WITH 
E-MAIL �UT 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. 
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************************************************ 
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 
Essence of Business: Lapidary and Faceting Equipment Business 
primarily one of"drop shipping." 
CHARLES L. MOON 155 Myrtle Court 
Arcata, CA 95521-651 I 
E-mail: <clmoon@pacbell.net> 
Tele: 707-822-6063 ************************************************ 
Business Name: SPARKLE GEMS 
Essence ofBusiness: 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-%6-5684 
E-mail: <sparklegems@sparklegems.net> 
Fax: 626-966-5985 
URL: WWW.Sparklegems.net ******************************************************* 
Business Name: CZ MINING COMPANY 
Essence of Business: Providing synthetic gemstone rough to fuce
tors. For a free list or if you are looking for specific synthetic 
rough, send a request to: 
THOMAS GESAMAN JR. 
615 S. Canal St 
Canal Fulton, Ohio 44614-1 102 
****************************************************** 

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 

June., 2003 

The USFG is open to faceters everywhere. Our primal'}'. goal is to improve the art and science of faceting 
through oor 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 oor 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. __ 

Street Address _________________ Telephooe. ______ � 

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

I am a faceter I am interested in becoming a faceter __________ _, 

How long have yon been faceting?---------------------" 

I compete or have competed at the following levels: 

Junior ____ Novice ____ lntermediate_Advaoced __ Master ______ � 

I do not wish to compete __ • 

I have a display ease __ 12 stones __ 2o+ stooes __ Educational __ Other ___ -" 

Which machine do you cot with? ____________________ __, 

Do you cut commercially? Y es __ 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? Y es __ No __ Ioterested 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 _ _ lfYes, please list below: 

Are you interested in serving as a USFG olf"tcer? __ • lfso, please list below: 

Special talents or interests to share? Please list below: 

Enclosed is my check for $18 (U.S.) for 1 year membership in USFG ________ � 
$21 (Canada), $23 (Overseas) 

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

Rev. 11-98 

Dayton, OH 45430-11 12 
Telephone: (937) 426-5112 
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