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The opinions expressed in the newsletter are 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 guilds, 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. September, 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 instituted 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 NEWSLETTER BACK 

ISSUES AVAILABLE 

Copies of the follo,ving back issues of the USFG Newsletter have been reproduced and 
are no,v available from the Guild's Newsletter Editor. 

March 1995; September 1995; December I 995;March 1996 
June 1996; September 1996; December 1996; and all issues since June 1998. 

Back issues (,vhile the SUP-ply lasts) are priced at $2.50 per issue plus mailing costs 
($1.00 for one issue plus $0.50 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 enve
lope). 

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

Vollume 12, Num"ber 2 
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PRESIDENT'S MESSAGE 

Since our last newsletter, I am pleased to report exciting news for 
those with Internet access. The USFG had the opportunity and 
does now sponsor a daily faceters list on the Internet. I want to 
make particular reference and express my most sincere thanks to 
Bob Keller and the officers and board of directors of the American 
Federation Of Mineral Societies for their cooperation and support 
in my negotiations to acquire this list for the USFG. I also want to 
thank all of our board of directors who supported me unanimously 
throughout these negotiations. Sponsoring such a list had been 
discussed for some time as the Internet provides a lot of potential 
for economical and timely communications tool for our members. 
I don't think it will ever replace the newsletter as the newsletter 
really serves a much different purpose. However, I do visualize a 
day when members may chose to receive the newsletter on disk or 
via e-mail. The daily list which we now sponsor is an opt in list 
which has existed for quite awhile. I was a charter member of this 
list and have enjoyed it very much. This list is a work of joint au
thorship and moderated by Bob Keller who is now a member of 
our Board of Directors. Bob has a lot of experience and his addi
tion to our BOD is a welcome event. He is working closely with 
our Web Wizard (as I affectionately refer to him) Dan Linder and 
they are working hard to upgrade our website with design files and 
information that I am sure you will all enjoy and benefit from. If 
you're not already on the list please join us at 

http://eroups.yahoo.com/group/usfgfaceterslist/. 

Bob is assisted in moderating this list by Tim Ballentine, Rob Ku
lakofsky and myself so if you have any problems getting signed up 
on the list or anything else please let one or all ofus know and we 
will try to assist you if we can. 

Awhile ago Jerry Capps mentioned he had designed a stone to be 
published in the future called Kansas. I had been working on my 
own proposed statehood design for Ohio I call BUCKEYE. Of 
course Texas has had, the Lone Star cut which was adopted by 
their state legislature as Texas' official state gem design some 
time ago. They have been the only ones though which I am aware 
of. I am encouraging all facet designers to design a proposed 
statehood design for each state they want to. I am also encourag
ing local clubs and or guilds to work in unison to petition their 
state legislature to adopt a design. I know this can be done, as my 
parents were instrumental in initiating the adoption of Ohio flint as 
the state gemstone of Ohio. Masi states have gems, fossils, flow
ers, birds, mottoes, etc. which I feel shows pride in the states and 
their attributes. Now I think in these troubled times it is once 
again time to stand up and show pride in our states and our coun
try and pay tribute to them in any way we are able to. 

1 also want to recognize and congratulate all the participants in the 
I.F.C. many of them are USFG members and represented them
selves well in this very demanding competition. I'm sure our 
competition chairman will recognize their accomplishment and 
names so I will leave that for him. 

There is a lot more good work going on by your Board of Direc
tors and our members but I have to save something for the next 
newsletter so, that's all for now. 

Best R"_!lards To All, 
�m fl.Jer.fin.J 
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ABOUT THE "U/W" IN THE USFG 

NEWSLETTER'S STONE DIAGRAMS 

IEDJTOR'S NOTE: Many stone diagrams for this newsletter are 
orinted with GemPrint. The GemPrint software corrverts one of 
�he stone dimensions into a "U/W" expression. Robert Strick
and, developer of the GemPrint software, provides an explana

''ion of the term.§ 

TIW 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-point. If a round brilliant is 
drawn so that four edges of the table are parallel to the edges of 
the paper, both T and U will be the same, and both will be mea
sured flat-to-flat. In any event, GemPrint will draw dimension 
lines on the drawing in the margins of the top view that clearly 
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indicate T and U. § 
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SOURCES OF THIS 
NEWSLETTER'S INFORMATION 

. ,__. 
The USFG is continously involved in such newsletter (and information) exchanges 
w�ich currently include the following newsletters and their respective publishing 
guilds: 

ANGLES-Faceters Guild of Southern California 

FACETERS' S
T
ONECHAT-UK Faceter Cutters Guild 

FACETS-Columbia-Willamette Faceter's Guild 

FACET TALK---Australian Faceters' Guild 

MEET POINTS--Vancouvcr Island Facetcrs' Guild 

THE CRYSTAL AND GEM NEWS-North Puget Sound Faceting Guild 

THE NEW MEXICO FACETER--New Mexico Faccters Guild 

NEWSLETIER-The North York Faceters Guild 

NEWSLETTER-Texas Facelers' Guild 

OFF-THE-DOP--lnlermountain Facetcrs Guild 

THE TRANSFER BLOCK-The Faccters Guild Of Northern California. § 
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DUES AND NEWSLETTER POLICY 
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 WEBPAGE URL 

http://www.usfacetersguild.org 
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COMMENTS FROM OUR MEMBERS 

cDITOR'S NOTE: Since our Guild's members are scattered over 
he globe, most of us never have the opportunity to get ac
,uainted with more than a few of the group and to find out how 
our Guild con best serve their faceting needs. This is particularlJ 
rue of the new members who may not feel comfortable in ex

vressing their expectations concerning the Guild This column, 
vhich hopefel/y will appear in every newsletter, is intended as a 

vla!form for the "new-members-of-the-quarter" to tell us why 
hey joined the Guild and what they expect from our programs. 
411 of this quarter's new members were requested to send in their 
vrite-ups and those that responded are included in this column. 
This same procedure will be followed for each newsletter. Hope
ztlly, we will gain a sound understanding oj7and appreciation for 
heir needs which is intended to help determine this newsletter's 

"'Dntents. 

FROM ART KA VAN 

After receiving the results of the 2002 Australian International 
Faceting Challenge, I thought it timely to pass along my observa
tion of said results. I will review each stone and give my opinion 
on the judging. 

Section "A" was Eight Ball hy Charles Johnston. Material citrine. 

1 didn't like this stone because it was citrine Quartz but neverthe
less I did my best with it. I was awarded a score of98.64 that I 
thought was a little generous, I would have judged it somewhere 
in the 95.5 to 97 range. The three meets shown out on the crown I 
could not detect but there are other points not marked so like I 
said it was a generous score. The pavilion had two meets out and 
one very small scratch, I polished this stone with a optical cerium 
oxide from France on a pure tin lap, I was not marked down for 
any rounding of facets or polish. 

Section "B" was Mini Barion Chevron Crown by Alexandre 
Wolkonsky. Material blue Topaz. 

I was awarded a score of95.26 on this stone that really upset me, 
as I thought it was not judged properly. Out of the six meets that 
were reported out on the crown, under 35 power I could maybe let 
one be agreeable to being out if you stretched your imagination a 
lot. The pavilion showed three meets out and I could agree with 
one. The stone showed two scratches that I could not find but 1 
wouldn't contest that. I would have graded this stone in the low 
99's or high 98's. I truly feel this stone was graded unfairly. 

Section "C" was "LINDA" by John Wren. Material was Synthetic 
Corundum. 

I was awarded a score of98.75 and was not happy with this score, 
it should have scored !00, here is why. There are no marks what 
so ever on the diagram, nothing, clean. No mark down for meets, 
no scratches, chips or inclusions. So what did the Aussie judge 
mark me down for: Quote "Excellent work- some rounding off of 
facets noticeable at meets and facet edges" unquote. Now I had 
no rounding in quartz polished on tin, but 200,000 diamond on 
ceramic all of a sudden I get rounded facets, give me a break, I 
couldn't round off facet edges on a ceramic if I tried. How do you 
contest something like that, the judge does not show you were it is 
but says it is there. 

I think this is my last competition with the Aussies, I love compe-
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tition and enjoy it very much, but if you're not on a fair field the 
time it takes to cut these stones is wasted. I am a strong believer 
in competition cutting and have found it very hard to think some 
one would or could be biased in this way. I don't have to be hit 
over the head with a two by four to figure this one out. Glenn 
Kline you are right! § 

FROM JACK E. GROSS 

Suggested Title: A Funny Thing Happened on the way to (and at) 
the recent Australian International Faceting Challenge. 

Some months ago, a recognized world class faceter posted a note 
on one of the internet faceters digests which urged that aspiring 
competition cutters should be persistent in getting their ceramic 
laps to polish. The reason: without polishing achieved via ceramic 
laps, facet edges are not likely to be as sharp as called for in com
petition judging. 

Recalling the biblical admonition that "he who has ears, let him 
hear" ( or eyes to see), I immediately dug out my almost never 
used ceramic lap and dutifully spent considerable time trying to 
get the thing to polish. Much to my frustration and growing 
doubts about entering stones in the AIFC, I could not generate 
anything remotely approaching a polish on a practice stone---only 
the usual scratches. 

What to do? With a "darn the torpedoes-full speed ahead" per
spective, I took the only course of action that I had immediately 
available: Polish with Dick Walker's "Alpha Form Alumina 
Slurry" on a tin lap. Being a comparative newcomer to competi
tion cutting with considerable lack of ability to evaluate sharp 
facet edges, I did not know what the result would be under the 
glaring eye of the AIFC judges, but in reality I expected the worst. 

The result: 

( I )  No points deducted for "Facet Edges Sharp." "Facet Edges 
True," and "Facet Surfaces True" for the Eight Ball (in citrine) 
and the Mini Barion Chevron Crown (in blue topaz); and 

(2) A total of 1.2 points (a serious level of penalty in the AIFC) 
deducted for the same criteria for Linda (in synthetic corundum). 

SO! What am I to conclude from two completely opposite results 
of polishing with the slurry on tin? I had hoped that the AIFC 
would be a valuable learning experience. Unfortunately, such was 
not the case and I still do not know what sharp facet edges look 
like. § 

FROM JERRY CAPPS 

When I entered the AIFC this time, I was determined not to have 
any unsharp edges. This is why I decided to polish everything 
with the ceramic. I did not care whether or not I scored well---] 
was simply NOT going to have unsharp edges-yet, that is what 
1 was downgraded for. I'm sorry, I cannot buy this year's judg
ing. § 
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By Douglas Turet 

The whole idea behind reversible lap direction is to overcome the 
effects of the differential strains in crystalline growth, which re
sults in striated or otherwise zoned hardness differences. If you've 
ever faceted either a Tanzanian or Bolivian amethyst, and found 
yourselfrepeatedly attempting to polish-out those vectored striae 
on main or table facets, you know the havoc that these growth 
striae can wreak. Or, if you've ever found yourself up against the 
cleavage planes of either a topaz or sphalerite, for example, and 
notice that, no matter what you try to do, little bits of your table 
facet seem like they'd rather fling off than polish! What's more, if 
you've tried cutting corundums from any of several different loca
tions, you've probably experienced that pitted "quasi-polishing" 
effect that comes up on certain facets at about 1200 mesh, where 
the stone seems predetermined to polish in some areas of a given 
facet, but unwilling to proceed beyond a coarse grind on others! 
And, on still other materials, especially those like the spodumenes 
and kyanite, which have grossly different hardnesses, depending 
upon directional approach, it almost seems like the material, itself, 
doesn't "want" to be cut or polished, because, no matter what you 
do, pieces seem destined to splinter off. Well now, if you've expe
rienced even one of these difficulties, and you know how gut
wrenchingly frustrating they can be, imagine what it'd be like if 
you could "magically" overcome all of them by just utilizing some 
kind of"new approach"! That "new approach" (literally) is just 
that: an approach that's angled a few degrees away from the one 
you were using, an approach that's only possible by repositioning 
the surface being ground, in relation to the angle from which the 
wheel/lap is abrading it. While you could put yourself through the 
angst ofundopping and redopping your stone, then recutting the 
whole thing in hopes of sidestepping the variable/directional/stri
ated hardness issues, the easiest approach is to stop the lap, flip 
the switch to make it spin the opposite direction, and try cutting 
from the opposite side of the arbor. Usually, but not always, but 
most of the time, this'll work like magic, and that miniscule I 0-15 
degree difference will be enough to overcome the problems that 
had you cursing or biting your lip a moment before. A footnote to 
this---there are extremely rare occasions when I'll face a stone di
rectly into an oncoming polishing lap to bring up an ideal polish 
on it, but, again, this is not a technique for either beginners or 
those with "soft-stop" machines like the Facetron. (Note: I do use 
this on my dialspring-loaded Ultra Tee from time to time, but only 
after winding beyond the spring, so as to effectively transform the 
machine to a "hard-stop" unit and, even then, only when I can fo. 
cus intensely on what I'm doing, and at the slowest possible 
speeds, with the lightest possible touch, so as not to have to buy a 
new machine and laps every few months! Again, I don't recom
mend this technique for everyone. I only resort to it when noth
ing else will do the trick.) Well, I think that that about covers it! 
§ 
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TABLE CUTTING SEQUENCE SUGGESTION 
By ArtKavan 

You may have reached the point every competition faceter will 
reach sooner or later, that it is very close to impossible to get 
perfect meets by cutting the table and polishing it last. You are 
on the right track. 

Here is my method. I always cut the breaks first to level my 
crown girdle, after of course you have already finished the pavil
ion. Now this is done on all stones whether they be round, 
square or oval. It makes it time consuming on oval and pears 
but it pays off later. Start on an oval with the first pair like 93-03 
then 90-06 or whatever and work your way around until you 
meet at 45-5 I or whatever so that you can make sure you have a 
level girdle, if you don't it probably is not the transfer but your 
cheater is not zeroed out properly. Anyway at this stage you 
should work your way up with a 600 lap and leaving plenty of 
girdle cut and complete the crown and cut the table in with the 
600 also. Now you have your first look as to how things are 
working out. Next put a 1200 lap on and bring the girdle in 
range to about 3.5 tenths ofa mm on a ten mm stone, do the best 
you can on meet point and take notes on the facets as you go up. 
Cut the stars and now you want to over cut the table into the stars 
just a little bit. Now polish the table to perfection. If I am cut
ting materials like topaz, corundum, spine!, etc., I always fmish 
the table off after 50,000 diamond with an aluminum oxide ultra 
lap. Don't worry about rounding because now we are going to 
start at the breaks polishing and work our way up, one little tip 
here is to not leave a facet until it is finished, when you get to the 
stars use the cheater and elevation to make all points meet. With 
a little practice you will learn just how much to over cut the stars 
and how to work them to make perfect meets. Always keep good 
notes while polishing because inevitably you will want to come 
back to touch up, without knowing the setting you are inviting 
disaster! § THAT L/W MEASUREMENT 

By ArtKavan 

After having several conversations with other faceters I thought an 
article on L/W may be of some help to others. Most often what I 
hear is something like this: "Who cares about L/W as I don't cut 
calibrated stones. I have been cutting for some time and it never 
seems to have effected my cutting." 

It actually effects someone cutting non calibrated more so than the 
other guy, here's why. Let's say you have just purchased an ex
pensive piece of tourmaline at around ten dollars a carat, it mea
sures 7.9 mm x 11.2 x 6 mm deep, very clean no inclusions. You 
decide to cut an emerald or oval cut and pull out a diagram you 
like that says the L/W is I .20. Bad choice. If you divided your 
rough 11.2 17. 9 mm you would have got 1.41772 I 5 or an L/W of 
1.4 you will probably end up with a stone of 7x8.4mm instead of 
7x9.8-that 1.4 mm less can make a difference if you are cutting 
for money. If not your washing your money down the drain any
way. 
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An L/W of 1 .33 is a popular L/W for a 12x9 mm pear. Question: 
do you have to cut a 1 2x9 mm pear? No way. You can cut it any 
size you want but the L/W will not change, as an example let's say 
your pear is 7.3 mm wide, then 7.3 x 1 .33 = 9.7 mm long. In meet 
point faceting the length to width will stay the same. Most of the 
time, because L/W can be anything you want in Emerald cut 
checker board designs and the angles will remain the same. At 
one time I was very interested in anything checker board and cut 
most every one, round, square, antique rectangle, emerald and 
oval. The best seller was a 6x6 I Ox8mm emerald cut designed by 
FVS. Once in awhile I would cut a 5x5 or 5x7 (the numbers stand 
for how many checkers there are as 5x7 = 35 or 6x6 = 36). Any
way I would always come up with a different calculation for cor
ner to corner and thought how could this be as all the stones were 
being cut I Ox8 mm for the same ring, it finally dawned on me that 
the checkers were different sizes for each different diagram. 
Pretty simple but you can easily pass up the simple stuff. 

Another thing you will notice is most odd numbers will have a 
table like 5x5 and most even numbers will have an apex like 6x6. 
I prefer the apex as it seems to hold together better. L/W is just as 
simple as dividing the small number into the large number not 
much of a challenge, after awhile you get to know the common 
sizes without giving it much thought. 

In the AIFC and many other competitions you will see instruction 
like this: You may cut the stone like an oval, emerald, or pear cut 
any size between 6mm and 12mm but it must be within one tenth 
ofa mm ofL/W. So let's say your oval measures 9.6 mm wide 
then your length can be between 12.8 and 12.6 mm if the L/W is 
1.33. They always refer to the width in determining this calcula
tion. Long & Steele published a very nice booklet quite awhile 
ago that has several L/W ovals all in a sequence in pavilion only, 
and then the similar sequence in crowns so you can mix and 
match. Very helpful when trying to select a stone for a particular 
setting. I hope I have helped some in understanding L/W better. 
§ 

FOR THE NOVICE 

A CAUTION WHEN USING THE 'SUPER' 
GLUES FOR DOPPING 

From the "STONE CUTTER", May, 1982 
Cyano-acrylate adhesives such as Eastman 910 and Super Glue 
solve many dopping problems for the hobby faceter as reported in 
the "STONE CUTTER" for February 1982. However, it has been 
learned (the hard way) that sometimes the bond between dop and 
stone is too strong. 

When using dops with completely flat faces, the standard proce
dure of heating the dop to cause the "super" glue to release does 
not always work. In many cases the bond between the stone and 
the flat surface of the dop is so indestructible that the dop breaks 
away with a large part of the crown still attached! One solution 
for this problem is to score the flat face of the dop with a triangu
lar file or jewelers' saw. When this has been done, the dop breaks 
away without difficulty. 
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Another solution is not to use flat-faced dops. A little of the 
"super" glue around the rim of a cone dop gives adequate holding 
power even on the flat table of a large stone. 

End of the "Stone Cutter" article. 
Contributor's suggestions: Besides the chance of losing a portion 
of the crown due to heating, there are other accidents that may oc
cur. Having been there, so to speak, here are suggestions that one 
must consider, that is, if the "scoring" mentioned above, has not 
been accomplished. For instance, take the flat dop, when glued to 
the table, after gentle heating, a gentle tap usually releases the 
dop, BUT stays glued to the pavilion. (Heating destroys the glue 
and usually, a gentle tap is sufficient to release the table dop.) 
When this occurs, necessary transferring is prevented, and often, 
the finished pavilion, while still attached to the table-facet dop, is 
released from the cup, hence, re-gluing the pavilion becomes nec
essary. To help prevent this accident, please consider the follow
ing suggestions: 
I .  At the outset, b e  sure that the width of the flat-faced dop is 

NOT EVEN CLOSE to being the same width as the table 
facet. In other words, use the smallest flat-faced dop possible 
that will secure the table facet. I try to find a dop that slits 
the table width in half, particularly if it is a new dop, and I 
have not had time to score it. 

A short time ago, a USFG competition faceter had finished 
the pavilion but could not release the table dop. Every at
tempt at releasing the flat dop by heating- what could be 
considered minimum heating and a gentle tap of the dop
failed. When this occurs, one may have to resort to the fol
lowing process: 

2. Hopefully there are two persons involved. While the cutter 
dripped ice water on the kleenex wrapped around the pavil
ion, I used a propane torch. It took a lot of extreme heat be
fore the flat dop fell off; luckily, the pavilion was still solidly 
glued in the cup. The process of transferring was completed, 
and the crown was now possible to facet. 

3. An important observation was made after #2 above. The 
width of the flat-faced dop, used by the cutter in #2 above, 
was almost exactly the same width as the table. If you are 
having trouble in releasing a non-scored dop, compare the 
width of the dop with the width of the table to which it had 
been glued. Avoid choosing a flat dop with the same width, 
or almost the same width as the table facet. 

4. Scoring the flat face of a dop really works. I first learned 
this from Charlie Hettich one of America's top cutters before 
his demise in '94. All of his flat-faced dops were scored. Af
ter I scored mine, I never had any more trouble with releas
ing a stubborn glued-dop. Before scoring, my problem most 
of the time, was that my polished pavilion, while still at
tached to the table dop, would pull out of its cup; hence re
gluing the pavilion was necessary. Once, I found my fin
ished pavilion lying on the worktable not attached to any
thing. 

5. Whether your dop is scored or not scored, and you are about 
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to release it with heat, it is always advisable to wrap a wet 
piece ofkleenex around the pavilion before heating the dop. 
If necessary, resort to ice water----fillything to keep that 
competition winning pavilion from becoming unglued in the 
cup, that is, when transferring is necessary. § 

BUYING GEM ROUGH 
Brian Joyce 

Selecting Which Rough to Buy 

I. What to look for: 
A. Unwanted things: veils, fractures, gas bubbles, colour 

zoning, cleavage breaks and direction, pleochroism. 

B. Desirable things: clean, clear & even colouring, 
colouring which will transmit light, usable shape, colour 
which is considered best for a particular mineral type, 
possibly inclusions of other minerals. 

The first thing to learn and remember when starting to judge rough 
1s that we should teach ourselves to look inside the rough and not 
at its surface. That sounds fairly straightforward, but it does take 
some training for your eyes. Like the glint of a piece of broken 
glass laying on the ground, our eyes tend to be attracted to any
thing that is shiny, and when viewed unaided, this is the condition 
that would almost always be found on the surface of the gem 
rough. In order to get around this surface reflection, it is neces
,ary to illuminate the inside of the material. This should be done 
,tom the side and not the front or back. It is done in this way so as 
not to create either more surface reflection if directing it on to the 
front or to avoid having the light go directly in your eyes if shone 
m through the back. The best and easiest way of being able to get 
this light inside of the rough is through the use ofa well-pointed 
flashlight. Apply the light, as stated by holding the flashlioht at 
the side, and then moving the beam in a flickering motion." It cre
ates sort ofa strobe affect that will highlight areas of imperfection. 
By moving the rough in your fingers, you can then home in on 
these imperfections for closer inspection, with the use of a good 
IO power loupe. A loupe with a wide viewing area makes this 
much easier. 

Another way to check for fractures and other different types of 
inclusions is by dropping the rough into a clear flat sided con
tainer of solution that ideally would have an RJ fairly close to the 
subject mineral itself. Again, shine a flashlight in through the side 
of the container into the rough with the same kind of flickering 
motion. The liquid will also clarify and help to see any colour 
zoning. If you cannot come up with a solution [with RJ] close to 
that of the rough, don't despair. Water will work reasonablv well 
with most rough after you have had a little practice. The other 
advantage of using water is that most dealers will probably look 
upon you with kinder eyes as they will not then worry about 
whether or not you will be able to get all the oils, or what ever 
Aher substance you have come up with, off their gem rough if you 
don't buy it. 

7 

Gas bubbles can be a tricky thing to find. It could be there may be 
just one in isolation that may even be partially filled with liquid or 
which is hidden perhaps by where two surface fractures meet. 
These can be found in the same ways as already described, with a 
little closer inspection. 

Pleochroism presents its owo special problems. This does not 
even necessarily mean that it will be too heavily included in one 
way or another to be of reduced value, but what we have to deter
mine is whether or not there is enough usable material in the desir
able direction of the rough to make it worth while cutting. 
Pleochroism means that there may be one direction in which it 
may be too dark to use, such as when you look down the "c" axis 
of a tourmaline. There are times when it is so dark in this direc
tion that there is no way, no matter how shallow you cut the stone, 
it will never give up its colour. Whereas, with a stone such as an
dalusite that is trichroic and has two distinct colour directions 
there must be enough material in the direction of desirable colour 
to be of use. This falls into the same area as rough that has a us
able shape which will be discussed later. 

Cleavage presents much the same problem in that you must be 
able to orient the rough in a direction away from the cleavage 
planes enough so that you will be able to give the stone a polish. 
If, for example you try to polish topaz directly on to the flat cleav
?ge pl�e, perpendicular t� the "c" axis, you will find it virtually 
1mposs1ble. The problem 1s that the molecular bond is so weak in 
this direction that the stone will just keep getting tom apart by 
dragging it over the diamond polish on the lap. 

Inclusions of other minerals may or may not be a desirable thing. 
Many collectors of gems are quite intrigued by the idea of having 
a well formed crystal of one mineral that is well placed inside a 
gemstone. The emphasis is being on the well placed. If it is 
viewed as an intrusion it will obviously not have the same impact. 

I .  Where t o  buy gem rough: sites on Internet 
rock and mineral shops 
mineral shows 
collecting in the field. 

T_here are now many sites on the Internet that deal in virtually any 
kmd of rough that you could possibly imagine. You can start your 
search for them by simply asking for "gem rough" with any of the 
�earch engines. Some sites will give a very good visual and grad
mg scale for what they have for sale, while others may give some
what less description. Like anything else in life you will simply 
have to try some out to see if they meet your standards and price 
range. Most offer complete return privileges. 

Generally the least expensive place to buy gem rough is at mineral 
shops and shows. Quite often dealers will have damaged crystals 
or specimens which to them are just that, damaged crystals and 
specimens. They are usually quite happy to just get rid of them at 
a low cost as in this condition they really aren't worth much to a 
collector. You really will have to do some searching this way 
however and you just sort of have to take the type of material as it 
comes. I like it though because it makes you experiment a little 
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more with different types of gem rough. 

Collecting in the field I find personally to be the most rewarding 
of all the stones that I cut. For the most part though I do not have 
access to sites that will produce gem rough of the more expensive 
varieties. Therefore, when I am able to collect even a piece of 
lowly quartz from an odd location that nobody would pay a nickel 
for and then tum it into a dazzling stone that can be a very good 
size, this I take special pride in. As a side note, these are the gems 
mineral collectors are interested in buying should you decide you 
want to sell some of your finished stones. For this type of gem, 
special care should be taken to keep a location tag along with both 
cut gems and any rough. (Personally I do this for all gems and 
rough for the same reason.) 

1 .  Mislabeled rough: test with hardness 
check for birefraction 
check for cleavage 
dichroscope 
spectrascopc 
polariscope. 

If you suspect that some rough that you have bought may be mis
labeled, you can check it using any one or combinations of the 
above to come up with a reasonable answer to your misgivings. If 
you find your suspicions are correct any reputable dealer is going 
to give you return privileges. For the purposes of this discussion I 
will not go into the details of these tests. 

I .  Rough which has a usable shape: 

Generally we buy rough and pay for it according to its mass. It is 
therefore important that this mass can then be translated into a us
able cut gem or gems. If a piece of rough is just a thin shard, it 
may not be of any use as a gem rough, no matter how good the 
colour or clarity of the material, because there simply may not be 
enough material there to get any kind of a stone out of it. Gener
ally speaking a more chunky bit of rough or even a pre-formed 
piece, if you can find it, will be the most desirable. This allows 
you to control the exact size of the stone to be cut by either 
dopping the entire piece for a large stone or cutting off the amount 
of rough on a diamond saw, which is required for a smaller one. 

1 .  Density and intensity of the colour of the rough: 

The colour of the gem rough becomes important in two ways. The 
intensity of the rough will translate directly into how deep the 
colour of the finished gem will end up. For our purposes, if you 
start out with a light coloured piece of material generally you will 
end up with a lighter coloured gem stone as most of us are not 
equipped to artificially enhance that colour. On the other hand a 
piece of dark gem rough that shows up as almost black until you 
shine a flashlight through the back is probably going to look black 
or very dark with relatively little if any reflection. If the gem 
rough is coloured through a single zone in the rough, it can either 
make it useful or useless depending on where the colour zone can 
be placed in the finished stone. If it can be placed parallel to the 
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table of the stone, it will be able to flood the wbole stone with 
even colour and therefore produce a very satisfactory finished 
gem. If the colour zone is perpendicular to the table it will give an 
uneven colour to the gem which may or may not be satisfactory 
depending on how creative you can be in its placement. 

1 .  Handling gem rough: 

When you are handling gem rough at a dealer's table, try to 
get a seat if one is provided so that you can work over the table. 
It's also a good idea when examining the rough not to do it over 
the top of a dish of other rough, so that if you drop it, and it hap
pens to us all, it will fall a short distance to the table and probably 
no damage will be done. 

(From NEWSLEITER, NORTH YORK FACETING GUILD, April, 2000) § 

STOP THAT smFT 

Many experienced faceters complain they are having trouble with 
the transfer process in that their stones seem to shift during trans
fer so that they don't achieve a level even girdle when faceting the 
opposite side of the stone. This problem occurs without having 
made any change in the transfer techniques. Sometimes uneven 
girdle problems are the result of inaccurate re-alignment of the 
stone in the faceting machine after transfer rather than a shift of 
the stone in transferring. For example, a saw-tooth girdle on a 
round stone is the result of misalignment rather than shifting of the 
stone on the dop. However, when shifting on the dop does occur. 
either during transfer or due to the heat generated in polishing, it 
is a frustrating and disconcerting experience. Here are two sug
gestions that could help prevent shifting. 

DRILL YOUR DOPS--Most female dops, both round and "vee", 
supplied with faceting machines or available for purchase are 
made so that the culet of the stone bottoms in the dop before the 
sides of the pavilion are in contact with the sides of the dop. This 
is an invitation to the stone to shift as illustrated in 
Sketch I .  

Sketch I Sketch 2 
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While this does not happen on all stones, it becomes acute when 
the stone has a deep pavilion such as marquises with point culets, 
pendeloques and hearts. 

A simple method of eliminating this problem is to drill a hole in 
the bottom of the receiving dops. On larger dops a small drill fol
lowed by a larger one may be needed. This allows the culet of the 
stone to go deeper-into the dop as illustrated in Sketch 2. Holes 
should be drilled accurately in a lathe or a drill press where the 
dop can be securely clamped. Use of a hand drill could cause 
more problems than you are trying to solve. Try it. You'll like it. 

TRY NO-WAX DOPPJNG--Commonly available dopping waxes 
and shellacs are very prone to soften with even a little heat thus 
allowing the stone to shift. Also, a little known fact is that these 
compounds will "cold flow" under pressure even when insufficient 
heat is generated to soften the wax. For these reasons many 
faceters have abandoned the use of dop wax altogether. 

A cure for the problems associated with dop waxes lies in the use 
of modern adhesives, the cyano-acrylates such as Eastman 910  
and Super Glue, and good old 5-minute epoxy. The procedure is 
simple and easy to explain and use. 

FJRST---Dop initially to a flat surface (sawn, ground or polished) 
using just a little, � little, of one of the cyano-acrylates. Con
trary to popular impression these, when used on stones and dops, 
do not set up immediately. There is plenty of time to adjust the 
position of the stone on the dop. Allow this to set up completely. 
My experience is that 10  to 1 5  minutes is adequate. The more 
glue you use the longer it takes. 

SECOND---When you have fmished the pavilion, clean the stone 
and the receiving dop with alcohol. Use 5-minute epoxy as the 
adhesive in the receiving dop. Some faceters thicken the epoxy 
with com starch. I have tried this system both with and without 
the thickener and find no difference. Use very little epoxy. The 
more you use the more trouble it is to remove it from the finished 
stone. Press the pavilion of the stone into the receiving dop in the 
transfer fixture. 

THIRD---Place the complete assembly, transfer fixture and all, 
into a cold oven and bring the temperature to 200 degrees. Leave 
it at this temperature for about 30 minutes then turn the oven off. 
WAIT for about 30 more minutes before you take the assembly 
out of the oven. Then allow everything to cool to room tempera
ture. You will find that the heat has cured the epoxy and at the 
same time has caused the cyano-acrylate glue to become brittle so 
that a light tap on a hard surface will remove the dop. Glue re
maining on the stone and dop can be removed with a knife or fin
gernail. 

If you're in too much ofa hurry to wait for the oven try this. With 
the stone pressed between the dops in the transfer fixture, apply 
heat from an alcohol lamp to both dops, heating first one then the 
other. This will have the same effect as the oven procedure. A 
little practice will tell you how much heat is needed. The clear 
epoxy will turn slightly amber in color as it cures. Let everything 
cool. You can test the epoxy with a fingernail to see if it has 
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cured. 

FOURTH--When you have finished the crown, heat the dop with 
the alcohol lamp until the epoxy releases its grip. This takes con
siderably more heat than the curing process. Excess epoxy on the 
stone can be removed by soaking in Attack or another epoxy sol
vent. 

ANOTHER METHOD-Just as we thought we had solved all the 
dopping problems comes this tip from Max Strauss of Westlake 
Village, CA. Max uses the cyano-acrylates on both ends. He uses 
"HotStufl" and "Super T" and uses Nitro-Methane as a fast sol
vent. Nitro-Methane is the stuff used to soup-up gasoline for use 
in racing cars and is hard to fmd unless you know a racing car en
thusiast. 

(From STONE CUTTER, February, 1982)§ 

CUT-AND-TRY FACET DESIGNING 
Paul C. Smith 

The scientific approach to facet designing involves figuring angles 
and indexing, using trig formulas and allowing for such important 
considerations as refractive index, critical angle, etc. In this man
ner it is possible to come up with a design that is sure to be cut
table. But because of the number of variables involved, the de
signer is still not able to predict how successful the result will be 
from a standpoint of optical performance. Only the actual cutting 
will show that. 

The other approach, which might be called the cut-and-try 
method, would be to start at the faceting machine, and, using the 
knowledge acquired from months or years of faceting experience, 
to work out the angles and indexing as you go. 

Both methods have their advantages and disadvantages, and actu
ally a combination of both should give the best results. Although 
the author relies heavily on the mathematical approach, he does 
not hesitate to use cut-and-try methods if needed. For example, 
often when a new design has been calculated and cut, even though 
the results are fairly satisfactory he still comes down with a bad 
case of "what ifs." "What if I increase the crown angles a wee 
bit- or decrease the pavilion angles a little?" "Would that im
prove or worsen the pattern?" To get the answer would ordinarily 
mean cutting several more complete stones- and that's what this 
article is about. 

The solution is to cut separate crowns and pavilions and combine 
them for the final result. As shown in the diagram below, the 
crown and pavilion can be assembled with a drop of some suitable 
liquid between them. When crown and pavilion are pressed to
gether, the liquid spreads and eliminates any air layer between 

Keep edge/ � Drop of epo,y resin, 
thin,y�----''---'-=--==--- ;>TP, etc, 
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them. This avoids reflections at the girdle plane. I use a drop of 
epoxy resin from a 2-part epoxy mix-don't mix the hardener with 
it unless you don\ want to take them apart. That would defeat the 
test. Other liquids might be suitable-STP, honey, or similar liq
uids. Water is not viscous enough and evaporates quickly. 

One disadvantage of this method is that you have to cut two large 
"facets" at the girdle plane---one on the crown and one on the 
pavilion. However they do not need to be highly polished. The 
wetting action of the liquid allows the light to go through freely. I 
cut these two large surfaces first and then dop them to cut the 
crown and pavilion. 

Now for the advantages. Suppose that you cut three crowns, all 
with slightly different main angles, and three pavilions, also with 
slightly different main angles. Other facet angles are adjusted ac
cording to the mains. When you go to assemble crowns and pavil
ions you have 9 possible combinations. In other words by cutting 
the equivalent of3 complete stones (a crown and pavilion, plus 
the two girdle plane facets at their junction) you have the privilege 
of viewing 9 facet designs! The number of possible combinations 
is equal to the square of the number of crowns and pavilions cut: 4 
crowns and 4 pavilions = 16 combinations; 5 crowns and 5 pavil
ions = 25 combinations - and so on. 

A disadvantage is that you can't make a direct comparison be
tween two combinations; you have to remember how the first one 
looked and go on to the next. However if you think you have it 
narrowed down to two choices you can always make a duplication 
of crown or pavilion as the case may be. For example, if you had 
it down to either crown #! + pavilion #2 or crown # 1 + pavilion 
#3, make a duplicate of crown #I and then you can make a direct 
comparison. This might not seem worthwhile unless you thought 
you were on to something really super. 

Another advantage of this system is that you can rotate the crown 
with respect to the pavilion and see the results. Sometimes the 
results are surprising. Contrary to some preconceived ideas, it is 
not always bad to stagger the crown and pavilion mains. 

The system can be extended by varying other factors; for example 
you can try combining step-cut or fan-cut crowns with brilliant 
style pavilions, or vice versa. All this without having to cut so 
many complete stones. You may think of other possibilities. The 
field is wide open. 

Naturally, you would not want to experiment with expensive mate
rial. Quartz is cheap and will serve pretty well for the low refrac
tive index range; high-lead glass does pretty well in the higher 
ranges. You might even want to use CZ if you thought the design 
justified it. 

How much should you vary the angles on crowns and pavilions? 
find that a small change in pavilion angles has more effect than the 
same change in crown angles. Therefore, for example, your 
choice for pavilion angles might be 40, 4 1  and 42 degrees, and 
crowns could be, say, 36, 39 and 42 degrees. As mentioned ear
lier, this gives you 9 combinations. Happy experimenting. 

(from STONE CU7TER. January. /983) § 
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DIRECTIONAL HARDNESS 
By Clifford D. Older 

Among the properties affected by crystal-lattice structure is hard
ness. This varies not only between minerals such as corundum, 
apatite and quartz, but also changes with direction within the same 
mineral. For example, cultured man-made quartz spheres, tum
bled and then remeasured, will show uneven wear because quartz 
is softer in some crystal orientations than in others. This 
anisotropic (variable) hardness is illustrated in the accompanying 
figure. 

The time required to remove equal amounts of material is plotted 
against index positions for the main facets of a large calcite bril
liant. Thus, it took nearly fifty seconds to cut the facet at index 
position 8, but only ten seconds at index position 24. Lap speed 
was constant, and finger pressure on the gem was as uniform as 
possible. This would indicate that a small star facet at index posi
tion 20 would cut very fast indeed--possibly at less than one sec
ond. Also to be noted is the fact that opposite facets exhibit about 
the same hardness characteristics. 

With most faceting materials, differences in directional hardness 
are less, and lead to no problems. With a few minerals, however, 
the difference in directional hardness is so striking that cutting at 
equal times for equal-sized facets is impossible. 

Among those minerals requiring unusual care to cut successfully 
are kYanite, calcite, rhodochrosite and topaz, but most materials 
need an extra inspection, especially when cutting small facets. 

NOTE: In several minerals, the variation in cutting times for a ro· 
of uniform facets can be related to the presence of cleavage 
planes. The contour of the number 8 ofOlder's FIGURE 1 paral
lels the contour of micro-indenter hardness variation in a topaz 
crystal. Thus an observant faceter demonstrates that abrasive re
sistance in a mineral can be related to resistance to pressure of a 
diamond point measured in the scientific laboratory (Wilhelm 
Meyer). 

Older's experience at the faceter's bench with small facets is 
also a warning against placing too much reliance on electronic 
depth-gauge indicators (emphasis supplied/. 

(From STONE CUTTER, December, 1983) § 
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Fig. 1. Anisotropic hardness measured by varying cutting times 
required to shape a row of uniform-sized main facets on an apatite 
round brilliant. Numbers placed outside are index positions. 
Numbers on the concentric circles are cutting times in seconds. 
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RESULTS OF THE 2002 AUSTRALIAN INTERNATIONAL FACETING CHALLENGE 

Rank 
1 
2 

3 
4 
5 
6 

Name 
Ewing Evans 
Walter Haller 
John Rose 
Desmond Stennett 
John Visser 
Dick Fairless 

INDIVIDUAL SCORES 

Eight Ball 
98. 1 8  
98.61 
99. 54 

I 00.00 

TEAM SCORES 

FIRST PLACE 
AUSTRALIA 

Walter Haller 
Tohn Rose 

7 Alfred Mosshammer 

Country 
USA 
Australia 
Australia 
Australia 
Canada 
USA 
Australia 
USA 
Australia 
USA 
Australia 
USA 
Australia 
UK 
Canada 
Australia 
USA 
Australia 
UK 

98.28 
98.91 
98.79 
98.64 
99. 1 5 
99.70 
97.80 
99.44 
98.97 
99. 56 
9 5.8 5 
97. 1 7  
96.21 
96.0 5 
96.44 
98.67 
96. 56 
9 5. 50 
89.41 
9 5.49 
92. 59 
88. 5 5  
90.26 
90. 50 
87.67 
91 .79 

Chevron 
99.80 
98.64 
98. 1 3  
99.09 
97.19 
96. 1 5 
97.44 
9 5.26 
9 5.88 
96.27 
9 5.93 
9 5.2 5 
92.03 
92.87 
91 .02 
9 5.83 
93.41 
94.44 
94.33 
89.34 
89.84 
91 .32 
86.49 
80.49 
87. 1 0  
7 5.47 
8 1 .98 
72.89 
80. 5 5  
68.39 

Linda 
99. 5 5  
99.61 
98.93 
97.4 5 
97.86 
98. 1 5 
96. 58 
98.7 5 
97.24 
9 5.62 
96.96 
9 5.3 1 
96. 1 6  
93.76 
97.86 
87.07 
90.36 
88.68 
88.08 
89.86 
8 5.79 
81 .01 
86.00 
82.20 
7 5.76 
87.04 
7 5.43 
80.79 
7 5.60 
7 5.09 

Total 
297. 53 
296.86 
296.60 
296. 54 
293.33 
293.21 
292.8 1 
292.6 5 
292.27 
291 . 59 
290.69 
290.00 
287. 16  
286.19 
284.73 
280.07 
279.98 
279. 1 7  
278.8 5 
277.87 
272. 1 9  
267.83 
261.90 
2 58. 1 8  
2 5 5.4 5 
2 51 .06 
247.67 
244. 1 8  
243.82 
23 5.27 

Desmond Stennett 
Alfred Mossharnmer 
Don Henson 

296.86 
296.60 
296. 54 
292.81 
292.27 

8 Art Kavan 
9 Don Henson Total 1 47 5.08 
1 0  
1 1  
1 2  

William Horton 
Lawrence Donaldson 
Jack E. Gross SECOND PLACE 

USA 13  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
20 
2 1  
22 

23 
24 
2 5  
26 
27 
28 
29 
30 

T.P. Love 
Jim Finlayson 
Barry Johnson 
Evan Thompson 
Don Dunn 
Pat Dybaall 
Richard Drew 
Craig Newcomb 
Jerry L. Capps 
T. J. Smith 
S. M. Fazeer 
Dieter Irmischer 
Stanley Wright 
B. Bartholomaeus 
Jim Gemmell 
Dr. P.C. Mitchell 
Huberta Barber 
Nelson Robertson 

USA 
USA 
UK 
Sri Lanka 
USA 
USA 
Australia 
UK 
UK 
Australia 
Australia 

Ewing Evans 
Dick Fairless 
Art Kavan 
William Horton 
�ack E. Gross 

rotal 

297. 53 
293.21 
292.6 5 
291 . 59 
290.00 

1 464.98 

THIRD PLACE 
UK 

im Finlayson 
Richard Drew 
T. J. Smith 
Jim Gremmell 
Dr. P. C. Mitchell 

286. 1 9  
278.8 5 
267.83 
247.67 
244.36 

Average (Difficulty or Judging) 96.14 90.76 90.29 
�otal 1324.90 

EIGHT BALL 
I . Desmond Stennett* 
. William Horton** 
. Jim Finlayson*** 
. John Rose 
. Jack E. Gross 
. Don Henson 
. T. P. Love 

8. Dick Fairless 
9. Alfred Mosshammer 
IO. Craig Newcomb 

*First Place Medal Winner 

INDIVIDUAL INTERNATIONAL CHAMPIONSHIP MEDAL WINNERS 
First Place Ewing Evans USA 297. 53 
Second Place Walter Haller Australia 296.86 
"hird Place John Rose Australia 296.60 

INDIVIDUAL STONE RESULTS--TOP TEN SCORES 

100.00 
99.70 
99. 56 
99. 54 
99.44 
99. 1 5 
98.97 
98.91 
98.79 
98.67 

CHEVRON 
I. Ewing Evans* 
1. Desmond Stennett** 
l .  Walter Haller*** 
I. John Rose 
5. Alfred Mosshammer 
,. John Visser 
7. William Horton 
8. Dick Fairless 
J. Lawrence Donaldson 
I 0. Don Henson 

99.80 
99.09 
98.64 
98. 13  
97.44 
97. 19 
96.27 
96. 1 5 
9 5.93 
9 5.88 

LINDA 
I. Ewing Evans* 
!. Walter Haller** 
\. John Rose *** 
!. Art Kavan 
. Dick Fairless 

,. John Visser 
·. Barry Johnson 
8. Desmond Stennett 
�- Don Henson 
IO. Lawrence Donaldson 

**Second Place Medal Winner ***Third Place Medal Winner 
1 1  

99. 5 5  
99.61 
98.93 
98.7 5 
98.1 5 
97.86 
97.86 
97.4 5 
97.24 
96.96 
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A GEMCAD EXERCISE 

Generation of Pear Shaped Girdles 

By Paul A. Head 

,,Cad can be used to construct simple geometric girdle outlines 
ch as rectangles, pentagons, and rounds very easily. Ovals, 

.,ears, marquise, hearts, and cushions are not as easy and a bit of 
trickery using the "b", "c", "C", 11m11

, 
"k11

, 
11K11

, "r", 11q11
, 

11y11
, and 

"Y" commands can often simplify the job. The following details 
two procedures that can be used to construct just about any pear 
shape girdle and the general principles can also be applied to other 
complex shapes. 

The first example demonstrates how the Long & Steele Super Pear 
96 girdle shape is constructed using only GemCad and their three 
arc definition of the Super Pear. The second example is another 
pear shape (probably not previously described), defined by a semi
circle arc head and two tail curves that have five unequal size seg
ments defined by equal "y" axis increments. It should be noticed 
not all combinations of index gear, index increment, number of arc 
segments and size of the segments will yield a pleasing or practi
cal shape. 

The following shorthand notation for the GemCad commands and 
keystrokes is used to avoid lengthy verbal description: the > sym
bol indicates an enter keystroke. A comma is used to separate or 
end GemCad commands. Command letters, and keystrokes are in 
bold face type. For example, the notation for cutting a facet 
through a point at coordinates (x = 0.27, y = 0.0, z = 0.355) using 
an angle of 41.24 degrees on index setting 2 is as follows: 

q .27>0>.355>y, a 41.24>, i 12>, Comments here as needed. 

If the facet were to be cut through labeled meet-point A at 29.12 
degrees on index 16 the notation will be: 

m(A) y>, a 29.12>, i 16>, Comments here as needed. 

EXERCISE I 

Let's first look at the basic geometry of Long and Steele's Super 
Pear 96. It is very simple and elegant, based on a semicircle arc 
for the head and arcs of longer radius for the tail. This geometry 
is constructed as follows. Draw a circle with radius R. Then draw 
diameter AB through the center of the circle 0. Using point A as 
a center scribe an arc through point B; the radius of this arc is 2R. 
Using point B as a center scribe a second arc through point A; the 
radius of this arc is also 2R and it intersects the first arc at point C. 
The chords AC and BC and the diameter of the circle are all equal 
and therefore the angle subtended by chords AC and BC is 60 de
grees. This geometry forces the UW ratio to be R(l +2*sin(60)) I 
2R; the R cancels out and the result is 1.366025404. These details 
aren't needed for this discussion but may add to understanding 
how the design was originally conceived. 

TASK I 

Start GemCad with a blank screen with the 96 index gear with O at 
the bottom. We first need to determine what symmetry will gener-

12 

ate four equal segments of 15 degrees; index gear 96 divided by 4 
equals 24. Now draw a 24 sided prism and truncate it at "z" = l 
and at "z" = -1 to prevent GemCad from auto-scaling the diagram. 

g 96> 0>, 

y 24>>, 

Use a 96 index gear with O at 
the bottom of the diagram. 
Set symmetry to 24 fold no mir
ror. 

q I>  0> O>y, a 90>, i 26>, Draws a 24 sided prism. Begin 
indexing 26. An "x" coordi
nate of l is used or conve
nience. 

q O> O> l>y, a O>, 
q O> O> _l>y, a O>, 

" 
... 

TASK 1 

DIAGRAM 
" 

" 
" 

TASK 2 

B 

.. 

Clo 

.. 

Truncates facets at "z"= 1. 
Truncates facets at 11211 =-1. 
The diagram center is labeled 
point 0. Point A marks the 
intersection of facets at indices 
38 and 42. Point B marks the 
other end of the diameter 
through points A and 0. Point 
C is on the "x11 axis. 

.. 
A " 

C p 24 

" 
• 

Cut off the left half of the prism through points A and B, i.e., 
make a facet at 90 degrees on index 64 (the line through points A 
and B is on index 40, so 40+24 = 64). 

m(A) y>, a 90>, i 64>, Trim off facets from index 42 
through 86. 

.. " 
" " 

.. JO 
SIDE 

TASK 2 

DIAGRAM 
72 C " 

T 

78 18 

.. " 
.. " • 

TOP SIDE 

TASK 3 

Eliminate the remaining unneeded facets. Move point A to the "y" 
axis. 

m(C) y>, a 90>, i O>, Trim off facets between points C 
and B. 
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m(A) y>, c X, 

TASK 3 

DIAGRAM 

TASK 4 

7B 

90 

Translate point A left to "x" = 0. 
Point W is the fonner diagram cen
ter. 

•• 
TOP SIDE 

" • 

Rotate the diagram so that the facet through points A and W can 
be deleted (killed). 

r -32> 96>, Place cursor in top view and rotate the dia
gram counterclockwise 32 steps (72 - 40). 

-" " 
" " 

" 

6 w  

JO ,. I " 
" 

A 

" 
TASK 4 

" TOP " SIDE 
DIAGRAM 

"' " • 

I A 

7 w 

END 

TASK 5 

Delete facet between points A and W. Return the diagram to the 
orientation of TASK 3. Note that point A is temporarily lost. 

k, Place cursor in end view and delete the facet 
between points A and W. 

r 32> 96>, Rotate diagram clockwise to position of 
TASK 3. 

/' 
.. 

'2 

'" 
JO 

TASK 5 F 

DIAGRAM C ,. 
0 

7B " 
" TOP " SIDE 

,0 " ' 

I 

13  

TASK 6 

Construct the left side of the tail. The C command is used to re
cut the facets on the right side and draw their mirror images on the 
left side. 

y l> y>, 
m(D) y>, a 90>, C, 

m(D) y>, a 90>, C, 

m(E) y>, a 90>, C, 

m(F) y>, a 90>, C, 

k, 

" 
" 

.. 

TASKS 

DIAGRAM 
72 

78 

" 
90 

Set symmetry to I fold mirror. 
Select point D to draw the facet pair 
at indices 38 and 58. This also re
stores point A . 
Select point D to draw the facet pair 
at indices 34 and 62. 
Select point E to draw the facet pair 
at indices 30 and 66. 
Select point F to draw the facet pair 
at indices 26 and 70. 
Place cursor in end view and delete 
facet between points C and 0. This 
completes construction of the girdle 
facets of the tail. 
.. 

" 

7 

•• 

• 
TOP SIDE 

TASK 7 

The simplest way to append the girdle facets for the head is to 
make 1 6  temporary culet facets just as would be done for an SRB 
then make halfofthe SRB girdle facets the Center Angle Method 
(CAM). 

y 8> y>, 

q O> O> l>y, a 30>, i 3>, 

y l> y>, 
m(C) y>, a 90>, i 2 1>, 

m(G) y>, a 90>, i 15>, 

m(H) y>, a 90>, i 9>, 

m(J) y>, a 90>, i 3>, 

Set the symmetry to 8 fold mir
ror. 

The angle is arbitrary but the 
index must be from the set 3, 9, 
15, etc. Draws 16 temporary 
culet facets. 
Set symmetry to 1 fold mirror. 
Make two girdle facets. Note 
point C is redefined at a new 
"z" with the same 11x, y" coordi
nates. Creates meet-point G. 
Make next two girdle facets using 
the Center Angle Method. Cre
ates meet-point H .  
Continue CAM. Make meet
point J. 
Complete pear's head girdle facets 
at point K. 
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... 

.. ., 
" 

i, 
" 

r .. JO 

TASK 7 
T 

DIAGRAM 
72 

" 1 78 18 

K J 
" 

TOP 
,, 

SIDE 
90 •• • 

TASK S 

A useful pear shaped girdle for a 96 index gear is complete but a 
few tasks remain to get the preform specific to the Super Pear 96. 
First delete the 16 temporary culet facets. Label points on the tail 
A and U, points on the head J and V. Note, points U and V have 
11211 coordinates of -1 .  

y 8> y>, 
K, 

q O> O> l>y, a O>, 

.. 

Set symmetry to 8 fold mirror. 
Place the cnrsor on a culet facets and 
press "K" (upper case). 
Truncate at "z" = 1 .  

.. 

u " " 
.. JO 

n d) ,. 
TASKS 78 " 

DIAGRAM 
J 

" ,, 
. 

90 •• ' 
TOP SIDE 

TASK 9 

The Super Pear dop center as defined by Long and Steele's cutting 
instructions is the intersection of three facets, Pl  at 43 degrees on 
index O and P2 at 41 degrees on indices 40 and 56. An alternate 
construction is presented that forces the two facets at point A on 
the tail and the two head facets at point J to be Equal Center to 
Edge Distance, i.e., the SAME FACET SET. 

Note, the p function could be used but would be only an approxi
mation of the desired result. Note, the diagram MUST be trun
cated at "211 = 1 and at 11211 = -1  before proceeding. 

y I> y>, 
m(J)>, 

m(V)>, 

Y . 5>y, a 43> i 3>, 

m(A)>, 

Set symmetry to 1 fold mirror. 
On the SIDE view, select point J, DO 
NOT press y. 
On the SIDE view, select point V, DO 
NOT press y. 
The Y command selects a point on 
line JVat exactly "z" = 0 and two 
facets are drawn. Also makes point H. 
On the SIDE view, select point A, DO 
NOT press y. 

14 

m(U)>, On the SIDE view, select point U, DO 
NOT press y. 

Y . 5>y, a 43> i 38>, The Y command selects a point on 
line AU at exactly "z" = 0 and two 
facets are drawn. Also makes point B. 
.. •• 

" " 

r 
� 

.. " 
TASK 9 " 

" 1 DIAGRAM 

78 18 

J 
.. TOP 

,, SIDE 

.. •• 

TASK 10 

Points A and J are moved to the "x y" plane ("z" = 0). The inter
section of the four facets drawn in task 9 is to be made the dop 
center, point DC. Move point DC to the diagram center at point 0 
and make the Super Pear 96 CAM preform. Moving point DC 
permits cutting four girdle facets at the same mast height (ECED), 
perhaps simplifying the actual cutting process. It also moves the 
stone center to a less hazardous position for dopping . 

m(DC) y>, c y, 

q O> O> l>, m(B), i 34>, 

m(O) y>, m(C) y>, i 30>, 

m(O) y>, m(D) y>, i 26>, 

m(O) y>, m(E) y>, i 21>, 

... 
.. 

00 A 

" 
TASK 10  72 

DIAGRAM 

78 

" 
,0 

TOP " 

EXERCISE 2 

" 

• 

The diagram center is now also 
the dop center. 
Point DC renamed point 0. 
Draw two more preform facets. 
Makes point C. 
Draw two more preform facets. 
Makes Point D. 
Draw two more preform facets. 
Makes Point E. 
Continue this procedure around 
the diagram to point J. 
This completes the Super 
Pear 96 CAM preform. The 
T function can be used to 
lower the preform angles to 
suit design requirements, 30 
degrees usually works well. 

" 
JO l h 

D l' 

l:· I 
E ,, 

,, 
SIDE 

For this exercise the head of the pear shape is defined by 8 girdle 
segments of equal width and the tail by two curves made of 5 un-
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equal segments defined as having equal length projections on the 
"y" axis. A 96 index is used and each tail segment index is incre
mented by 3, starting at the tail with index 36 and "y" increments 
of0.2. 

TASK J I  

Make a truncated triangular prism with its apex at coordinates 0,
.2, I .  

y l > y, 
q O> O> l>y, a 90>, i 36>, 
q O> O> l>y, a O>, 
q O> O> _l>y, a O>, 
q O> .2> I>, a 90> i O>, 

m(B) y>, c y, 

" .. 
A 

Set symmetry to I fold mirror. 
Draw the tail facets at point 0. 
Truncate at "z" = 1. 
Truncate at 11211 = -1. 
Makes the first base facet, com
pleting the prism. 
Re-centers diagram. Shifts 
point A to "x" = 0, 11y11 = -.2, 
and "z" =1. 

" 

TASK 1 1  " 
DIAGRAM �B " I I 

78 
0 " 

" 
TOP 

" SIDE " " ' 

TASK 12 

Draw the next pair of facets at point B; ignore strange looking 
ghost facets. Delete the base facet (passes through points O and 
B). Draw new base facet at 11y11 = .2, then shift point C to 11y11 = 0. 

m(B)>, a 90>, i 33>, 

k, 

q O> .2> l>y, a 90>, i O>, 

m(C)>, c y, 

Draws next pair of girdle 
facets. 
Place cursor in END view, 
press k to delete the base facet. 
Draw new base facet making 
point C. 
Re-centers diagram. Shifts 
point A to "x" = 0, "y" = -.4, 11211 

TASK 13  

Repeat Task 12 using point C drawing facets for index 30. 

m(C)>, a 90>, i 30>, 

k, 

Draws next pair of girdle 
facets. 

q O> .2> l>y, a 90>, i O>, 

Place cursor in END view, 
press k to delete base facet. 
Draw new base facet makes 
point D. 

m(D)>, c y, 

.. 
e 

" 
TASK 1 3  .. 
DIAGRAM 

TASK 14 

-" 

Re-centers diagram. Shifts 
point A to "x" = 0, "y" = -.6, 
"z" = I .  
., 

�c 
0 0 

" ' 
" 
" 

TOP " SIDE 

" .. • 
,__,__.. 

ENO 

Repeat these steps two more times to complete the tail girdle 
facets but do not make the base facet at point E. 

TASK 14 
DIAGRAM 

" 

" 

" 

" 

TOP .. 

a 
C 

, o  
E 

" i 
�� j�:::::::::::j 
" 

SIDE 

I 
I 
I 

- 1 .  TASK J5 

TASK 1 2  
DIAGRAM 

" 
n 

" 

I 
1 

" .. 

.. 

q " 
" 

A JO 

�c 
I 

" 
0 

" 
TOP " SIDE 

END 

-

i 

15 

The pear's girdle facets at the head are constructed by making half 
ofa sixteen facet round CAM preform in the same way as for 
TASK 7. After the head girdles are drawn, delete the temporary 
culet facets. The final result is a pear shape with 1 8  girdle facets 
and an LIW of 1 .596. 

" .. 

00" 
" JO 

TASK 15 " E " 
DIAGRAM 

" " .. TOP " SIDE 
" .. ' 
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The dop center can be moved as before if desired. Notice that a 
perfectly good pear shape could be developed by attaching the 
head facets to point D. It would have an L/W of 1 .377 and 16  gir
dle facets. Another possibility is shown below; a good do it your
self exercise. § 

.. " " 
" " 

" JO 

CO IT t YOURSELF 
" cf' ,. , 

E " " 
" " 

., " • 
TOP SIDE 

ANNOUNCEMENT REGARDING NEW 
COMMITTEE APPOINTMENTS 

By Jim Perkins 

I am very pleased to announce the appointment by the Board of 
Directors of Mr. Art Kavan of Oro Valley, AZ. and Mr. Jeff Ford 
of Kalamazoo, Ml. Both of these gentlemen are well qualified to 
fill their respective positions as competition committee organizers. 
Art replaces Ralph Mathewson and Jeff will work with Charlie 
Moon until Charlie feels Jeff is ready to take over his duties. Art 
and Jeff will do an outstanding job for us I am sure. 

Please join me in welcoming them and give them your full sup
port. I do want to be clear that their service to the competition 
committee in no way prohibits them from active participation in 
current or future USFG competitions. Welcome and thank you 
both for your active participation in the USFG! It is this type of 
participation which makes the USFG a stonger organization better 
able to serve us all. § 

JEFF FORD 
BIOGRAPHICAL SKETCH 

-

I have always had an interest in science and nature around me. In 
particular rocks and minerals have always had a special fascina
tion. Growing up I had access to a gravel pit on my grandparent's 
farm; many hours were spent there searching for mineral treasures 
and fossils. Later I participated with 4-H (Rocks & Minerals) and 
had one of those fold-up cardboard displays at the county fair with 
my prized mineral collection. Growing up on a family farm there 
was always stuff to fix; as a consequence I became handy with a 
wrench and fixing things in general. As soon as I could drive I 
began working odd jobs including retail hardware clerk, carpenter, 
and working my way up in various machine shops. I attended 
Western Michigan University where I earned two degrees in me
chanical engineering (BS 84, MS 96) I also hold a Professional 
Engineering license with the State of Michigan. While in college I 
landed a job with a small company involved with two-part ure
thanes and metering/mixing equipment. As the story goes the 
small company grew and I ended up staying (20 years). I have 
had the fortune to travel extensively for my employer, including 
much of the US and several foreign countries including Canada, 
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Mexico, UK, Europe, South Korea, Australia, and Saudi Arabia 
(in the summer). Currently I'm responsible for all plant engineer
ing and Chief Engineer with our Specialty Product Division. 

Several years ago I had the chance to acquire a complete lapidar) 
from an old family neighbor. About the same time (while boppini, 
around the Internet) I ran across Bob's Rock Shop and something 
called "The Perfect Transfer'' that's all it took for me to be bitten 
by the faceting bug. Unfortunately, the lapidary did not include 
any faceting equipment, turning back to the net, Gearloose.com to 
the rescue! After making a few changes and a complete set of 
drawings I was able to build a stainless steel Rev H with a cheater 
and several other industrial goodies. As far as computers, I cut 
my teeth on DOS, BASIC, and ASCII text files. So for me the 
learning curve for GemCad wasn't too bad. Having a strong back
ground in mathematics, I have had an interest in working out 
faceting diagrams for the Platonic ( 5) and Archimedean (13)  
solids. If anyone is  interested the instruction set is  currently avail
able on the OPLC Faceters Companion CD. I hope to complete 
the Catalan Solids (Archimedean Duals) some time this year. One 
of my faceting goals is to cut a complete set of the regular polyhe
dra, probably 50-mm hydrothermal quartz or glass. 

I, my wife Laura ( 1 4  yrs), son Tom ( 12), and daughter Jesse (3) 
are life long residents of Kalamazoo, Michigan. § 

ART KAVAN 
BIOGRAPHICAL SKETCH 

1 am sixty one years old and have been retired since I was fifty 
five. I am retired from two jobs, one as a battalion chief from a 
large fire department and the last as a corporate pilot for a insur
ance company that was based in the Cayman Islands, flying small 
jets. I first started cabbing as most of the new rock hounds do, 
then I took a couple courses at the local college in silver smithing 
and casting. I started fooling around fabricating jewelry and using 
my cabs. I was buying cut stones and thought how hard can that 
be to cut your own. I signed up for a faceting class at the local 
rock club and before I finished the class my instructor, Dieter Ir
mischer encouraged me to try competition cutting. With approxi
mately three months under my belt I entered two competitions, 
one novice and one intermediate, I scored one hundred in both of 
them and two months later entered a masters competition and 
scored a ninety nine point eight, I was beat by Dieter with a ninety 
nine point nine. I have been in a total of fifteen competitions and 
have either placed first or second in most. The AJC both times I 
entered it I was the third member of the US team. I have enjoyed 
competition cutting and have learned many many techniques I feel 
I would never have learned otherwise. When I first started out I 
would cut eight to ten hours a day almost every day for the first 
two years. Now I cut about six hours almost every day except 
when I am out rock hounding. I have a friend that owns a gallery 
and she sells most everything I cut and that helps support my 
hobby of competition faceting. As competition co-chair I can as
sure every one that our competitions will be fair and feed back 
will be thorough, I believe in the scoring system that Ralph Math
ewson designed and feel that it should be the standard used in all 
other competitions. Charlie Moon and Ralph brought excellenc, 
and integrity to getting the system off the ground and I am sure 
Jeff and I will continue with our best efforts. § 
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COMPETITION 
NOTICE 

THE MAILING DEADLINE 

FOR MAILING STONES 

TO BE ENTERED IN THE 

USFG'S 2003 

INTERNATIONAL 

FACETING COMPETITION 

IS 

JUNE 20, 2003 

-'r51! -'� --� :� --r51! �fi"" -'r51! -'� --r51! --r51! -'� 
����������� 

� 
EDITOR'S NOTE 

� �,;,' � ,;r 
-:{)I! During the early stages of assembling collected �{)I! 
� material into this issue of the newsletter, my � 
�{)I! PC's hard drive crashed. The failure was grad- -:r':i» 
� ual and I was a ble to salvage (with the expert � 
-'r':i» help of local computer jocks) much of the mate-";!

� �i rial stored in various folders. However, most of � 
� 1>" the material in my e-mail folders was lost, �"i,: 

� 
which, as nearly as I can recall, included some � 

� '/;,' e-mails with things that should have been pub- � 'I;? 

� 
lished in this issue. If these possible omissions :JJl 

<§,"i;r can be identified by authors who expected to <§,� 
-;()l) sec their submissions in this newsletter, please �f'SP. 
� submit them to me (assuming timeliness has not � 

� 
�xpired) and I'll include them in the September -:r':i» 

<§,"i;r issue . § 
� 

�r5l! �m �� �� �� �� �� -:� �� �� �� 
���������� 

USFG WEBPAGE NEWS 

The USFG has assumed sponsorship of the internet Faceter's Di
gest List, operated by Bob Keller. Bob does an excellent job of 
moderating the list each day for approximately 900 faceters! 

articles posted on the website answering frequently asked ques
tions, and we've made it easier to navigate through the webpages! 
Take some time to browse the website! If you would like to see 
something that isn't there, let us know! If you have information or 
experience that would be helpful to other faceters, send it to us so 
we can publish it. We still have a lot ofcontent to add, so keep 
checking the website for new information! § 

FACETERS QUIZ 

I .  3/4 to  7/8 of the distance from girdle to  culet on pavilion 
facets is a proper distance for modern round brilliant cuts. 
Yes _ _  No __ 

2. More than 80 percent of gem identification problems can be 
solved by visual identification procedures. 
Yes _ _  No __ 

3. Greater brilliance can be achieved by keeping crown facets 
below the critical angle for the material. 
Yes __ No __ 

4. Diamonds can be cleaned with whisky. 
Yes No - - - -

5. Frost polishing is a recognized feature of quartz . 
Yes __ No _ _  

6. High-quality frost polishing can be achieved with 400 grit. 
Yes _ _ No __ 

7. Sunlight causes Mexican brown topaz to fade. 
Yes __ No _ _  

8. A good polishing technique for tiny facets on soft stones is 
best accomplished with diamond grit. 
Yes No - - - -

9. Moon facets on a Barion pavilion are best cut at a mini
mum of 60 degrees. 
Yes No -- - -

I 0. Hot sulphuric acid is used to clean freshly cut diamonds. 
Yes _ _  No __ 

1 1 .  DeBeers Marigold step cut is good for deep saturated gar 
nets. 
Yes No - - - -

1 2. CZ may be called "Arkansas diamond." 
Yes No - - - -

1 3. A red garnet may be called a Colorado ruby. 
Yes No - - - -

1 4. White garnets are frequently called Herkimer diamonds. 
Yes No - - - -

Along with list sponsorship, the USFG obtained additional infor- § 
mation for the USFG website. There are a large number of new 

1 7  
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I .  The mast (right side of the rectangle) must be perpendicular to 
the base plate (bottom side of the rectangle); 

ABOUT DEPTH CUT INDICATORS 

By Jack E. Gross 

Depth-Of-Cut-Indicators (DOC!) have recently received consider
able attention in faceting circles, particularly in discussion carried 
on via various internet information-exchange services. This level 
of interest may indicate that many faceters are striving to improve 
their cutting skills and are looking to DOC! aids to help accom
plish such. Thus, I thought it might be timely to pass along some 
of the observation I have made in the past half dozen years while 
experimenting with DOC!' s. 

It is pertinent at this point to state my perspective of the utility of 
DOCI's: From the standpoint of the "hobby" machines that most 
faceters are using, there is no machine DOC! that will result in 
facets being cut to a common "depth." The basic contribution of 
DOCI's is to reduce the amount of"looking" that is required in 
the process ofcutting facets to a common depth-thus the utility 
ofDOCI's is AWARENESS. And AWARENESS is for LOOK
ING, not STOP CUTTING. Regardless of the nature of the DOC! 
as discussed below, the STOP CUTTING point occurs when the 
good old "eye" perceives the meets have been attained. 

One aspect that should initially be clarified is the term "depth-of
cutting-indicator." On most faceting machines, particularly ma
chines that support the yoke with a mast, the devices actually do 
not indicate cutting depth. Rather, they indicate the angle between 
the quill and the mast. The indication of"achieved" cutting depth 
is thus an artifact of an "achieved angle" between the quill and the 
mast. Thus, any faceting machine with some sort of indicator that 
monitors the angular position of the quill in relation to the mast, 
particularly the angle when cutting should stop (to achieve a de
sired amount of cutting on a facet), can be said to have a DOCJ, 
regardless of whether the DOC! is an integral part of the factory 
issued machine or is an "add on." The difference between a fac
tory issue DOC! and an add-on DOC! is typically expected to be 
a greater refinement of the add-on DOC! to detect and signal to 
the operator when a desired cutting angle (i.e., cutting depth) has 
been reached, which basically translates into the DOCI's ability to 
indicate a consistent "'stop cutting angle" when repetitive actions 
are executed. In mechanical or mathematical parlance, this de
sired angular consistency is called PRECISION. 

A second point to be clarified is that precision in angular consis
tency may not translate into precision in the amount of material 
removed from a facet, i.e., depth-of-cut. For angular precision to 
translate into depth-of-cut precision, the following "perfect rectan
gle" minimal machine conditions must apply as illustrated in Fig. 
I :  
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2. The spindle of the platen (left side of the rectangle) must be 
perpendicular to the base plate (bottom of the rectangle); and 

3. The lap surface ( top side of the rectangle) must be perpendicu
lar to the spindle of the platen (left side of the rectangle). 

In other words, the lap surface (top side of the rectangle) must be 
perpendicular to the mast (right side of the rectangle). In this rela
tionship, as illustrated in Fig. 2, the angle that the DOC! measures 
between the mast and the quill will result in precise repeating of 
the angle (i.e., depth-of-cut) between the quill (i.e., the facet) and 
the lap surface. 

r 
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Fig. 2. 

It is a departure from these perpendicular conditions, particularly 
the lack of perpendicular relationship between the lap surface and 
the mast (as illustrated in Fig. 3), that creates lack of precision in 
the depth of cut, even though the DOC! may be capable of retain
ing precision of angle between the quill and mast. 
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Fig. 3. 

Fig. 4 illustrates how this lack of cutting-depth precision may de
velop. The figure illustrates two quill positions (i.e., stone posi
tions) on the lap for cutting a facet. Visualize cutting the first facet 
at quill position 2 until the angle of the quill to the mast reaches an 
angle where the DOC! indicates cutting should stop. In this posi
tion, a certain amount of material is removed from the facet, which 
is designated as the desired cutting depth. Then, a second facet 
(with the same angle setting) is cut, but for this facet the location 
of the quill (stone) is shifted to quill position I .  Cutting continues 
until the angle of the quill with the mast reaches the same condi
tion as with the first facet and the DOC! indicates "stop cutting." 
But because of the lap surface in the position I is higher than the 
lap surface in position 2, more material is removed from the sec-
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ond facet than was removed from the first facet, i.e., the second 
facet was cut deeper than facet I even though the DOC! indicated 
both facets were cut to the same depth. Since the majority oflaps 
have an inconsistent surface level from the center to the outer 
edge, this depth cutting situation is the norm rather than the excep· 
tion. 
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Fig. 4. 

With the foregoing lap-surface condition viewed as the typical 
situation a faceter must work with, the question is: are there ways 
to achieve reasonably precise "stop cutting" angles (cutting 
depths) with DOC! devices? This question can perhaps be best 
addressed by recognizing the "types" of DOC!' s that are either 
supplied as factory installed devices or installed by the owner as 
add-on devices. Basically, DOCI's can be classified by two fea
tures: ( I )  the mechanism used to monitor the angle between the 
1uill and the mast; and (2) the mechanism used to indicate a stop· 
cutting point. Monitoring mechanisms may be further divided into 
what I refer to as "Single stage discrete" detectors and 
''continuous" detectors. A "single stage discrete" indicator makes 
no differentiation of the angle until a single angle develops be
tween the quill and the mast. A "continuous" detector differenti· 
ates the angle between the quill and mast over some particular 
range of angles before the final angle is reached. 

Perhaps the most easily grasped example of"discrete" angle mon
itoring is a machine that utilizes a "hard stop" as the monitoring 
device for its DOC!. Obviously, a machine that does not utilize a 
hard stop, but rather allows the angle between the quill and mast 
to move through a continuous range of angles, utilizes a 
"continuous" DOC] monitoring principle. Each of these two 
angle-monitoring approaches utilize a variety of indicator mecha
nisms. 

Where appropriate as an aid to help visualize the various levels of 
utility afforded by different DOC! mechanisms, I use a clock with 
various minute· and second-hand arrangements as the analogy, 
with the alarm set to ring at 12:00 o'clock sharp. The object is to 
stop the clock (i.e., stop cutting) the instant the alarm goes off 
(i.e., the instant when the desired depth-of-cut is achieved). If the 
clock is not stopped at the same instant every time the alarm goes 
off (i.e., stop cutting on every facet at the same instant when the 
.:JOCI signals "stop cutting"), then the clock is allowed to run for 
different times (i.e., the depth-of-cut varies from facet to facet). 
With a lap rotating at several hundred revolutions per minute, a 
slight delay in responding to the "stop cutting" signal from facet to 
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facet can result i n  variable amounts of material ground from each 
facet. The main key to this desired "stop cutting" uniformity is 
AWARENESS OF CLOSURE ON THE STOP CUTTING 
DEPTH in order to be prepared to release cutting pressure. 

At the extreme end of the discrete hard stop approach, there may 
be no indicator mechanism at all. In such cases, the hard stop is 
intended to provide depth-of-cut precision. Although theoretically 
arguable as a device to achieve facet-to-facet depth-of-cut preci
sion (i.e., repeatability), in practice the achieving of depth-of-cut 
precision with a no-indicator hard stop is difficult to achieve for 
two basic reasons. 

First, on faceting machines with the yoke/quill mounted on a mast, 
pressure on the hard stop can flex the mast. Flexing the mast re
sults in changing the angle between the mast (and thus the quill) 
and the lap surface. As detailed above, changing this angle also 
changes the depth cut. Thus, the only way to achieve depth-of-cut 
precision is to exert exactly the same pressure on the hard stop 
(i.e., pressure on the quill or stone) for every facet. For any num· 
ber of physical ( and mental) reasons, achieving this pressure con· 
sistency is difficult and takes considerable practice. 

Second, the concentric surface oflaps is almost never level, but 
rather conforms to what might be called a "wavy washer effect." 
Thus, as a lap rotates under the surface of a facet, the facet rides 
up and down on high and low spots on the lap. When the hard 
stop takes effect and stops the downward movement of the facet, 
material removed from the facet will cause the surface of the facet 
to gradually come into decreasing contact with the lap, until fi. 
nally only the very highest points on the lap will contact the stone 
and thus continue to remove material from the facet (albeit at an 
infinitesimally small degree). In this situation, depth-cut-precision 
can only be achieved when contact with the wavy washer surface 
of the lap is stopped at exactly the same degree for each facet. 
This skill is what some faceters refer to as "cutting by sound" and 
again is difficult to develop. In short, there is no warning that the 
"stop cutting" point is being approached nor is there any discrete 
signal to stop cutting. 

A significant improvement of the "no indicator discrete hard stop" 
approach for DOC! control is the addition of some sort of indicat· 
ing device that alerts the operator that the discrete stop-cutting 
angle has been reached. In these approaches, contact of the quill 
( or a device slaved to the quill) with the hard stop triggers the in
dicator which thus alerts the operator that the hard stop has been 
contacted. Typically this is some sort of light or sound. The util· 
ity of such an indicator lies in alerting the operator that the hard 
stop has been contacted. In the clock analogy, this type of DOC! 
would be equivalent to a clock with only an hour hand but no 
minute or second hand-the alarm would ring when the hour hand 
registered at 1 2:00 o'clock but there would be no warning that the 
event was about to occur (i.e., the stop cutting angle would be 
reached without any warning to the faceter). Thus for each facet 
in a repetitive series, depth-of-cut precision (i.e., repeatability) can 
only be maintained when the faceter releases cutting pressure at 
exactly 1 2:00 o'clock (i.e., at exactly the same signal from the in
dicator). For reasons detailed below, this is difficult to achieve. 
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Because of the wavy-washer-effect, it is difficult to feel when the from the quill to the hard stop. In Fig. 6, the arrangement is re-
quill ( or slaved device) comes into contact with the hard stop. versed, i.e., the facet face is one unit from the trunnion axis and 
When the facet has been ground a certain degree, the quill will the hard stop is three units from the trunnion axis, with the relative 
come into contact with the hard stop ouly when the facet is riding movement between the two reversed from Fig. 5. Thus, in the Fig. 
at the trough of the wavy washer. At first, this contact may be 6 arrangement, the DOC! is much more sensitive to changes in the 
very slight and the indicator may flash only the briefest instant (if depth-of-cut of the facet, is a more sensitive indicator of the con-
the indicator is a light and the whole setup is sufficiently dition of cutting, and provides the operator with more control on 
"sensitive" to detect the difference in heights of the troughs and attaining depth-of-cut precision from facet to facet. In a hard-
peaks of the wavy washer). As grinding continues, the momentary stop-based DOC!, the effect of an arrangement such as in Fig. 6 
contact becomes longer and the light flashes will be longer until would be a longer light flash (and thus easier to monitor) at the 
enough material is removed from the facet that the light stays on instant when grinding on the facet first causes the quill to close on 
when the stone is riding on both the trough and peaks of the wavy the hard stop. 
washer. And this is the condition where error in depth-of-cut can 
occur. If the hard stop is contacted when the facet is riding at the 
peak of the wavy washer, then the only way for the facet to touch 
the lap at the trough of the wavy washer is for the mast to be 
flexed enough to hold the facet to the trough. Depending on the 
magnitude of the difference in lap-surface height from the peak to 
the trough, and the speed oflap rotation, this mast flexing, al
though not readily discernable by the operator's finger, can cause 
different depth-of-cut from facet to facet. One way to reduce this 
depth-of-cut variation is to stop cutting on every facet when the 
barest flicker of an indicator (if it is a light) is detected. The idea 
is to stop cutting on each facet when the vertical movement over 
the lap is exactly the same for each facet. 

At this point it is useful to discuss the concept of DOC! 
"sensitivity" as mentioned in the foregoing paragraph. DOC! 
"sensitivity" as used in this discussion is the relationship between 
the amount of vertical movement of the face of a facet and the as
sociated amount of movement between the hard stop and the quill 
(or slaved device). This relationship depends on the comparative 
linear distance of the facet surface from the trunnion axis and the 
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Fig. 6. 
distance of the hard stop from the same axis. Figs. 5 and 6 illus
trate two degrees of sensitivity. 

In Fig. 5, the trunnion axis is spaced one unit from the trunnion 
axis and the facet is spaced three units from the trunnion axis. In 
this arrangement, changes in the vertical height of the facet face 
(i.e., depth-of-cut) will be three times the change in the distance 

20 

The aspect of DOC! sensitivity gains particular importance in 
DOCl's that utilize some mechanism to detect and indicate a 
"continuous" relationship between the progress ofremoving mate
rial from a facet and the progress of some sort of indicator closing 
on a stop-cutting point of the DOCl's indicator. "Continuous" 
DOCl's  may or may not have a "stop cutting" point that is a hard 
stop. The indicator device for continuous DOCl's  may be either a 
dial mechanism, an analog meter mechanism such as a volt or ohm 
meter with sweep needle, a volt or ohm meter with digital readout, 
or a sequence of LED's (light emitting diodes). 

Regardless of which of the foregoing indicator mechanisms is uti
lized by a DOC!, the degree of change in the reading on the indi
cator will be more sensitive (i.e., allow better control of depth-of
cut from facet to facet) with the facet face/trunnion axis/DOC! 
angle monitoring device setup as illustrated in Fig. 6 than in Fig. 5 
!fan "add-on" DOC! is slaved to a faceting machine's "factory 
installed mechanism" for monitoring quill angle, the DOC! will be 
no more sensitive than the machine's factory installed DOC! indi
cator, BUT normally will provide better depth-of-cut control due 
to a fmer calibrated read out device and continuous indicator 
which provided the faceter with awareness that the "stop cutting" 
point is being reached. Thus, add-on DOC!' s should strive to 
maximize the facet face/yoke axis/angle detector relationship. 
The four general mechanisms used as indicators on continuous 
DOCl' s  reflect two different approaches for observing cutting 
progress. The dial meters and the volt/ohm meters with sweep 
pointer can be classified as analog devices, which simply means 
that the change in their readout value is a continuous relationship 
indicated by the sweep of the indicator needle. Thus, the value of 
the readout at any point of needle location is interpreted by the 
needle's position on a calibrated scale. Depending on the elec
tronic sensitivity of the meter and the calibration units of the scale, 
interpreting when the sweep needle is registered on an exact scale 
point may be difficult from facet to facet. In the clock analogy, 
this type of DOC! would be equivalent to a clock with an hour 
hand, a minute hand and a constantly sweeping second hand-the 
alarm would ring when the second hand registered at 12:00 
o'clock and thus would provide the faceter with a warning that the 
event was about to occur, i.e., the stop cutting angle was about to 
be reached. 

Achieving a repetitive stop-cutting point is difficult when a wavy 
washer effect causes significant swings in the indicator needle, 
i.e., the clock second hand alternately advances and retreats while 
gradually closing on 12:00 o'clock. If the wavy washer effect is 
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particularly bad, it is little more than guess work to judge when 
the indicator needle swings to its "solid reading" on the scale. In 
some DOCI's, the meter is augmented with electronic circuitry 
that triggers a light or beeper when the sweep needle reaches a 
specific maximum point on the scale. Such devices help eliminate 
the guess work in interpreting the needle sweep and thus provide 
great depth-of-cut precision from facet to facet. 

And finally there are continuous DOCI's whose indicators are a 
digital meter or a sequence of LED's. The clock analogy for these 
DOCI's is a clock which has a second hand that moves in one
second 'Jumps"(with an intermittent pause between jumps) as the 
second hand closes on 12:00 o'clock. ln this type ofDOCl, the 
changing values of the digital meter ( or the illumination sequence 
of the LED's) indicate how close and how fast cutting is proceed
ing to the stop cutting angle. With this continuous awareness, the 
operator can be prepared to stop cutting the instant the second 
hand makes its final tick to 12:00 o'clock , i.e., a final value of the 
digital readmit or the final illuminated LED. This level of depth
of-cut awareness seems to be the best way to achieve the most ef
ficient look-and-cut facet-to-facet precision when grappling with 
the wavy-washer surface of laps or the center-to-edge variation in 
the surface slope oflaps. § 

ON SEEING MEETS 
(From a post on the USFG Faceters List) 

By Bob Keller 

"m cutting a chunk of clear quartz and am trying to do the best 
job I can at making the meets. I find at even prepolish the things 
are hard to see because of the clarity of the stone. This must give 
the competition facetersfits and I'm wondering if they have any 
tricks or do they simply squint more and get closer than I do to 
their work. 

The bottom line is you can't fix what you can't see. I don't think 
the importance of good lighting can overemphasized if you are 
interested in doing a good job on your meets and polish. If you 
are relying on the single bulb in your faceting machine's light fix
ture alone, you aren't going to see everything you need to see to do 
critical work. You really need multiple sources. Even with good 
light, you still have to learn how to look at a stone and "see" with 
a loupe. This actually seems to be one of the most difficult skills 
to try to teach beginning faceters. Leaming to see your meets and 
imperfections isn't rock science, it is a skill that takes practice. I 
think this is mostly a matter of learning to shift around the angles 
and your orientation to use the available light to best advantage. 
Some types of imperfections can be very difficult to spot without a 
considerable amount of looking while using various orientations 
of the stone, your light source(s) and your eyes. Sometimes you 
need bright illumination and a straight on view, other times a 
shadowed orientation or just on the verge of it and an oblique 
view does the trick. I beefed up the lighting I normally used to cut 
my entry for the USFG single stone comp last year and appreci
ated the benefits of upgrading the light immediately. You don't 
have to spend a lot of money to get decent light to work with. If 
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you can, move near a window and work during the day so you 
can take advantage of the sunlight as an indirect light source. 
For working in the evening, I set up a pair of$7.99 shop light 
fixtures so they were hanging low over my machine, which 
added a bank of four 48" fluorescent tubes right overhead. The 
total cost was about $25 including the tubes, an extension cord 
and some additional chain and miscellaneous hardware for hang
ing them . .  I find these fluorescent sources very useful. You can 
do orientation things with the long strips oflight you can't do 
with a regular bulb and of course they also added considerably to 
the overall light. I also set up several halogen spot lights behind 
me and shining onto my faceting machine from over my shoul
ders. If you're having trouble seeing what you're doing you may 
also benefit from beefing up your lighting. Of course treat your
self to a decent loupe as well. Good seeing and may all your 
scratches be little ones. § 

ON LAP CHARACTERIATICS 
(From a post on the USFG Faceters List) 

By Dieter lrmischer 

Hello all you faceters specially newbies, There is a lot of confus
ing information about laps. With this post l will attempt to clarify 
some ideas about laps. There are 4 different types of laps: ( l )  the 
oldest in the hobby lapidary and in carbide tool making would be 
the diamond charged copper flat lap. This is a copper plate that 
can be impreguated with different sizes of diamond boart to pro
duce the desired surface finish. They are used flat or on the edge 
for contours. (2) Metal bonded electro plated laps that are made of 
flat steel with a copper flash plating and then plated with nickel 
and nickel coated diamond borate. Grit sizes are available in a 
wide range. They are available as flat faceting laps or as wheels 
for cab work. They are only commercial available from different 
supplier's. (3) Resin bonded wheel are made of 60-61 flat alu
minum or Milimine Fiberglass. They are coated with a resin 
bond, a mixture of a resin with the diamond boart mixed into the 
resin. Some of the resins act like a Teflon and they do not allow 
any swarf to accumulate on the surface. They come in a range 
from 300 Grit to 6000 grit. Resin bonded wheels cut smoother 
and usually work very good. A resin bonded wheel that is 600 
Grit will give a finish of a 1200 grit metal bond. The surface fin
ish seems to be 2 x as good with a resin bonded wheel over the a 
metal bonded wheel. ( 4) Metal sintered wheels are for most of us 
hobby cutters out of reach price wise. They are manufactured by 
Norton and Winter. The are made from a bronze powder and 
other binders that are then mixed with the respective size diamond 
boart. The powder and bronze mixture are then put into a form 
and are cold isostaticly pressed into shape. Then they are send 
thru a tunnel furnace where the bronze, binder and diamond is 
fused together. Such a wheel would last a lifetime and then some. 
The last time I checked a 1200 wheel was $600. This is for the 
faceter with deep pockets. In my humble opinion I believe that 
the coarsest Metal Bonded wheel for faceting should be 360 grit. 
Anything coarser than that would produce surface scratches that 
will be very deep and that will raise havoc later in the polishing 
process. May your meets meet and may your facets be true. 
Happy Faceting. § 
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EVALUATING GEMSTONE ROUGH 

IN THE REAL WORLD 

By Peter L. Herschman, M.D. 

Last night we had an enjoyable meeting during which Bill Attwell,
Brian Joyce, Michele Heath and I found ourselves at separate ta
bles discussing the intricacies of the evaluation of gemstone 
rough. Unfortunately, I missed the opportunity to participate in 
the learning provided by my friends and colleagues, so will merely 
describe my own presentation. 

Earlier, I outlined in considerable detail how one looks for and 
examines rough material. As well, I explored the uses of loupe 
and spectroscope in evaluating gems. Last night, finnly restrain
ing myself from a typical detailed, thorough and at times impracti
cal presentation, I decided to restrict myself to the real world of 
casting about for rough to cut. Of course, I wouldn't want to de
prive you ofmy favourite pun: A three-legged dog walked into a 
bar in the Old West and said, "I want the man who shot my paw!" 

Now that you have recovered from your groans, let's assume that 
you are wandering around a gem and mineral show and notice 
some rough material that looks appealing. As usual, you carry 
around your 1 Ox Corrected Loupe, a Mini-Maglite or equiva
lent and little else. Here is how you might consider going about 
deciding whether to buy it or not. (I use a Browning Submersible 
light with a short, curved fiberoptic tip for looking into rough 
from its side. I found it at LeBarons some years ago. A gun shop 
should have a similar unit available.) 

First, take the white styrofoam cup from which you drank your 
coffee (or, in my case, tea) and finish the libation. Then invert the 
cup (please don't forget to dry it first) and look at the rough ma
terial in ambient light. If it looks transparent and cuttable at first 
glance, then shine your flashlight on it. Fluorescent light is of
ten present in the room, the use of an incandescent source will 
give an impression of what the stone will look like when cut. Of 
course, most faceted gems are viewed without a light shining on 
them! 

Please, do not follow my earlier method as a novice of 
buying stones which look utterly beautiful with a light 
shining through them from below, for example, my 
$300.00, 15 carat Australian sapphire which proved too 
dark to cut any but two or three I carat or smaller gems, 
not the best return for an investment of this magnitude. 
But the blue was a magnificent hue, with a bright light 
shining through! A similar fate befell me with the stun
ning scarlet-red of a pyrope garnet. This piece of rough 
looked dark on a white background, be it the aforemen
tioned cup or a piece of paper. That too, involved a loss of 
value. 

Also, avoid the very nice pale green aquamarine which 
fades to near white when the flashlight is used. (I'm in 
debted to Bill Attwell for this bit of valuable knowledge, 
and so extended this light test to my protocol.) 
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Second, at this point it might be worthwhile to consider what 
shape you can cut with the sample you are examining. 

A beautifully coloured aquamarine was my example, 
which was a donation to our Guild from Ben Smith of the 
USA so our members could have an aquamarine specimen 
of the finest colour quality available. It was too flat to cut 
anything at all; a crack through the centre, the thickest 
portion of the piece excluded any design. One could do 
nothing with this roughly one centimetre square by two
millimeter thick piece. 

Two pieces ofheliodor (yellow beryl) had wonderful 
"Vitamin C yellow urine" hues, but finding a suitable 
design for one was very difficult. Even as expert a creator 
as WilfRoss acknowledged the problem of finding cutting 
directions for that particular item! Since I have very poor 
three-dimensional vision, it's necessary to be very careful 
to select material which is certain to be cuttable. 

Third, look at the rough for flaws, inclusions and colour vari
ations. 

Cracks are often easily seen with the naked eye, and 
consideration of cutting design may help one make a deci
sion on the advisability of a purchase. A year or so ago, 
Al Manestar suggested that looking with a red filter and 
flashlight may determine the presence of small inclusions. 
1 found this helpful at times, but locating the Maglite set 
with filters was difficult. I finally found one in the States. 

A beautiful, large amethyst from Global Gem Traders 
(Mr. Smith's address can be found in the classified adver
tising section of Lapidary Journal) had a beautiful, even 
colour throughout, with a small pale area at one tip. 

Fourth, the loupe can be used to determine the presence of 
inclusions not visible to the naked eye. 

Fifth, if you feel the price is right, buy it. In general it helps to 
shop with some knowledge of the value of possible purchases. 
Dealer_'s catalogues, discussion with friends can be of some help, 
but ult1mately, the value to you needs to be the deciding factor. 

Finally, a word of caution deserves mention. Most dealers are 
honest, and if they say the material is aquamarine, it likely is. 
However, mistakes can be made. If the dealer doesn't take back a 
misrepresented piece, do not deal with him again, and let us all 
know who he is and what company he works with. 

I once bought a beautiful piece of yellow topaz from a trusted 
friend. 1 even used it to demonstrate the "clear, saturated vitamin 
C-urine coloured" material typical or the finest of this hue of 
topaz. Rich Cartier looked at it one day then, with his usual 
thoughtfulness and gemological skill, said, "Peter, this isn't 
topaz." Surprised, 1 asked why not. After all, I had bought it from 
a man I trusted implicitly! "Hold it in your hand," he suggested 
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tactfully. J did so and realized he was correct. The rough was cu- the boule, itself. Once that's accomplished, scrub/wash off the sur-
bic zirconia, too heavy by far to be topaz. I didn't even need to face of the boule and repeat the process on progressively finer and 
verify this discovery on the refractometer. In this case, the dealer finer laps, until you've essentially created a thick slab of Syn. Sap-
had simply made an error, or trusted his supplier, so I was untrou- phire that's easy to hold and easy to control, with one prepolished 
bled. However, this is not always the case. face on it. 

Most dealers in the gemstone rough trade are honourable in my 
experience, so only rarely is it necessary to use gemological tests 
to verify authenticity of a sample. When I actively shop for expen
sive material, I review its gemological properties and then carry 
along the equipment necessary to confirm its appellation. For ex
ample, several years ago 1 ordered a piece of chrome tourmaline, 
only to find there was no chrome in the crystal 1 received. My 
spectroscope made instant diagnosis quite easy. 

I hope that this simple system for real world shopping ofrough for 
faceting is of help to you. Enjoy the search; discovery of a trea
sure can, and does happen. Best wishes. 

(From OFF THE DOP. VJON3, May-June, 1999) § 

USING CERAMIC LAPS 
(Adapted from a post on theUSFG Faceters List) 

By Douglas Turet 

Like any other polishing medium, the ceramic lap has its quirks. 
Unlike most of the others, however, the ceramic's particular 
makeup requires that we view it in an entirely different light, in 
order to be successful with it. 

For starters, you're going to need to "prepare" the surface of the 
lap before you can actually polish anything on it, because of the 
way it's made. You see, contrary to many popular beliefs, most 
"ceramic11 laps aren't completely made of any one substance; 
they're made from two: a high-temperature glass, and Aluminum 
Oxide powder. (The latter provides the necessary durability and 
heat-dispersing capabilities, while the former enhances the possi
bility of slicing the material into disks, square tiles, or whatever 
other shapes it's needed in.) As such, when you first receive your 
brand, spanking new ceramic lap, fresh out of the box, its surface 
may very well mimic those of any other well-sawn slab you've 
ever seen at a gem show: uneven, and just coarse enough to wreak 
holy terror on whatever newly-prepolished surface comes into 
contact with it. lfyou could see that pristinely innocent-looking 
lap's surface under extreme magnification, you'd see that it's 
porous, not solid, and that its "smooth" surface, as it comes to you, 
is actually more like a closely-packed "forest" of needle-like crys
tals, points faced upward and ready to greet your stone! (Hence, 
the need for the "preparation", which follows.) To prep your lap, 
you'll first need to invest $20-30 in a half-boule of Synthetic Sap
phire (flame fusion variety), which'll serve double duty as both a 
preparation tool and a first stone to be cut. When it arrives, slice 
off enough from the narrow end to cut yourself a I 0mm Round 
Brilliant, and then, with the curved side facing down onto the sur
face of your coarsest lap (so that you have the broadest possible 
"handle" to hold onto), grind a flat surface, about 1/2 as wide as 
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Next, wash your hands and use a nail brush (to rid yourself of 
even the hint of a chance that you'll transfer stray grit onto your 
about-to-be-prepared lap), dry them and, with your ceramic lap 
mounted on your facetor, but standing still, pump 3-4 evenly
spaced shots of I 00,000 mesh Diamond Spray onto the lap. If 
you're using Crystalite's isopropyl-and-oil-based pump spray bott
tles ( which I vastly prefer over any and all others) DO NOT use 
any lubricant of any kind, at this point. 

Next, use your recently rewashed Syn. Sapph. burnishing block to 
smear the still-wet diamond spray in tight little circles all over the 
lap, so as to more or less evenly cover its surface from center to 
outer edge with a thin layer of the sprayed diamond compound. A 
few seconds later, when the alcohol has dried, turn your facetor 
on, and set it to a moderate speed---say, around 350 RPM---and 
lightly touch your prepolished "burnisher" down onto the lap sur
face. You'll notice a "catching", or 11dragging11 sensation, as if the 
lap's trying to snatch the tool right out of your hands. Hang onto 
that Sapphire slab-burnisher, and occasionally pump a 1 /2-spritz 
of more diamond spray onto the moving lap surface, until you feel 
the slipping-to-grabbing transition repeat itself a few times. That's 
the friction between the diamond and the two surfaces, as the iso
propyl alcohol carrier evaporates, and the microscopic milling ac
tion continues. Since one of those surfaces is solid aluminum ox
ide, and the other's only a glass substrate containing Al02 powder, 
the latter will eventually wear down flat, if you'll just bear with it 
long enough. In all, the breaking-in process shouldn't take you 
more than about ten or fifteen minutes. 

Once you've reached the point where the surface of the ceramic 
lap has reached a sort of "slightly misty" prepolish--sort of 
halfway between prepolish and polish, with a texture akin to the 
belly of a well-worn porcelain sink---stop the lap, remove it from 
your machine, and go wash!scrub it off in your kitchen sink, using 
a good oil-reducing surfactant (the shampoo you use each morn
ing's a great candidate), either a white or blue plastic 3M 
scrubber-sponge, and a healthy dose of elbow grease. The goal, 
here, is to completely remove all traces of the "old" grit and loose 
swarf from the breaking-in process, so that you're left with a 
squeaky-clean, relatively prepolished surface, ready for its next 
usage. That "misty" appearance you're after is, essentially, a pol
ished, dead flat surface, with ample pores still accessible to the 
polishing compound particles. After it's been thoroughly scrubbed 
clean, let it air-dry in your dish draining rack. 

With your now-prepped lap mounted back on the master platen 
and tightened in place, start it spinning again; this time, to about 
500 RPM, if your machine'll accommodate that. Since the ce
ramic is such a delicate, brittle material, I prefer to start the rota-
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tion at a slower speed, then gradually ramp up to the intended pol- saw-tooth girdle as shown in Fig. I .  If the girdle is not faceted, 
ishing speed, "just to be on the safe side". (On my Ultra Tee, I the same problem occurs but the scallops on the girdle tend to 
generally polish somewhere between #'s 7-9, on the speed control mask the unevenness. The correction in either case is to realign 
dial.) Now, spray 2-3 pumps of that 1 00,000 mesh spray onto the the stone by use of the cheater or by physically realigning the dop 
lap and, using a doubled-over piece of tissue or paper towel (my in the quill of the machine. 
preference runs toward l "  wide, tom-off strips of Bounty "Select-
A-Size" towels) wrapped around your index fingertip, make one 
continuous sweep (with moderate pressure) from the center nut to 
the outer edge of the spinning lap, to remove excess diamond 
compound. As I do it, it's two rapid sprays followed by a 1 -2 sec
ond swipe, all before the alcohol dries on the lap, and ... "VOILA! 
Zee lap, she eez a-ready!" Now---assuming you've prepared a cut 
stone (preferable a Syn. Ruby or Sapphire) for polishing-start by 
touching down about 1 /2" shy of the lap's outer edge, and gently 
sweeping back and forth between there and a position about I "  
from the lap nut. The idea i s  that you want to use the outer area, 
which is moving past the stone at a significantly greater surface
feet-per-minute speed than the center (and is therefore exposing 
the facet to more diamond compound) as the starting point, to get 
the polishing process underway, then move closer to the center, to 
finish up. Because you're not using any lubricant other than the 
little bit included in the carrying agent, you'll want to pay close 
attention to the heat buildup your stone is reaping, and make sure 
the stone is cool (so it doesn't melt the dop wax enough to slip). 
My method for this is to keep a few of those aforementioned I"  
wide, folded-in-half strips of "Bounty" and a spray bottle of 
Windex handy; after 1-3 seconds of polishing, I lift the stone up, 
wipe off the accumulated polishing compound and swarfwith the 
Windexed paper towel swab, then gently blow on the newly 
cleaned, wet facet. As the Windex evaporates, it both gives me a 
good look at my progress and cools down the stone, simultane
ously! If you'll just follow this procedure over and over again, and 
remember to use a gently scrubbing "pencil erasing" motion with 
your hand on the stone, I promise you that you'll be able to gener
ate astonishingly flat, well-polished facets, day-in and day-out, 
just as I have for the past eighteen years. Instead of all of that 
pressure (and those G-dawful shreiks from the lap!), try using a 
lighter touch and a higher speed ... ESPECIALLY on your tables! 
I think I've just provided the "ten cents" Rob Meredith was look
ing for, the other day { :o )! As "payment" for this lesson, I hereby 
accept the knowledge that you'll be beside yourself with relief, the 
next time you go to finish that ruby you've been sweating over, 
these past few weeks. § 

ALIGNMENT IS IMPORT ANT 

To many faceters, one of the most vexing problems is getting a 
level girdle of even thickness after the stone has been transferred 
and re-inserted in the faceting machine. Often, girdle problems 
are blamed on a presumed shift of the stone on the dop during the 
transfer process. More often than not, however, girdle problems 
are caused by imprecise re-alignment of the stone in the machine. 
The following sketches show some of the effects of mis-alignment. 

On a round stone with a faceted girdle, misalignment produces a 
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On a square or emerald cut stone, mis-alignment produces the 
kind ofun_even girdle shown in the sketch in Fig. 2. Here, too, 
correction is by realignment. 

On marquise and oval stones (also heart and pear), problems 
caused by mis-alignment are not as easy to detect because each 
girdle facet is matched to the preceding one shown by points A 
and B in the sketches in Figs. 4, 5 and 6. As a result, while the 
crown girdle line is straight, it is not parallel to that of the pavil
ion. This results in a girdle much thicker on one end than the 
other. On the other side of the stone, the slant in the crown girdle 
line is just the reverse. The correction, as in the other examples, is 
to realign the stone or better, do it accurately the first time. § 

Fig. I Fig. 2 
A 

Fig. 3 Fig. 4 

Fig. 5 
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THE SPLIT OVALS 

By Fred Van Sant 

w'ith stones whose LI W is greater than 1.4 we run into two main 
problems: I )  the pavilion becomes too deep for mounting in jew
elry; 2) it is difficult to obtain even circular indexing. To over
come the deep pavilion, a keel or line culet is often used, but this 
increases the indexing problem, because with only two facets at 
the culet 1 80 degrees apart, the dispersion of rays striking those 
two facets is very limited. 

One common solution is to set two or three smaller round or 
square stones in a row, instead of a single long stone. These Split 
Oval designs offer a similar solution, except that these crowns 
mounted tightly together form a single oval crown. 

Should a cement or filler be used at the joint? A clear cement 
should help light pass across the joint. I think you would have to 
experiment with this. 

The cutter or client may want both stones in matching color, or he 
may want them in complimentary colors or even opposite colors. 
How opposite colors would interact is any one's guess. In making 
the lost wax casting it might be a good idea to have a single support 
line for the steep pavilion break facets where the two halves meet. 

The design idea is to cut two identical stones which, when 
mounted in a ring or brooch, will make an oval stone that has two 
separate culets. The top line of the plan views is where the two 

SplitOval 2 .5  
96 Index Gear 
Angles for RI= 1 .  7 + 
Designed by Fred Van Sant 
April 2001 
Idea by Al Frankl, Allentown PA 

Crown: Angle 
1 .  2 at 42.07° 
2. 2 at 42.28" 
3. 2 at 41 .83" 
4. 2 at 39.30� 
S, 1 at 3 1 . 1 9D 
6. 2 at 35.82" 
7. 2 at 35.94" 
8. 2 at 36.00" 
9. 2 at 19.98° 
10. 2 at 29.55" 
1 1 .  2 at 32.56" 
Pavilion: 
1 .  Z at 47.oo� 
2. 2 at 62.22" 
3. 2 at 69.45" 
4. 2 at 70.00" 
5. 1 at 70.00" 
6. 2 at 39.34" 
7. 2 at 4 1 .00" 
8. 2 at 4 1 .00" 
9. 1 at 4 1 .00" 
1 O. 2 at 41 .00" 
1 1 .  2 at 41 .00" 

Indices 
7,B9. 
1 6,80. 
20,76. 
23,73. 
96. 
1 8;78. 
22,74. 
24,72. 
14,82. 
20,76. 
23,73. 

Indices 
7,89. 
1 6,80. 
20,76. 
23,73. 
48. 
4,92. 
32,64. 
40,56. 
48. 
22,74. 
1 2,84. 

L/W = 1 .250 
Table Area = 39.2 % 
T/W = .5333 
C/W = .1 695 
P/W = .5937 
H/W = .7832 
A/W = .221673 
B/W = .31929 
E/W = .430484 
F/W = .46061 5  

96 

96 

r=t�,:::����#'�� COMPLCTEO STONE!: 

L!==r 1�-=:.J 1m�1 
25 

stones will join; this vertical facet at 90 degrees must be as flat as 
you can make it so the seam will be barely visible. The depth of 
the culet is greatly reduced, and the normal rolling oflight reflec
tion from one end of the stone to the other, which commonly oc
curs with a line culet, is eliminated. § 

THERE IS MORE THAN ONE WAY 
TO SKIN A CAT, ER, AH, A UTOPIA 

EDITOR'S NOTE: The UTOPIA (our Masters level competition 
stone design for this year's single stone competition) that was 
printed in our September 2001 issue generated some interesting 
discussions concerning the design 's cutting. One of the results 
was different approaches for obtaining an adequate shape. 
Paul A. Head and Art Kovan collaborated on one approach that 
is based on developing a preform from "scratch. " Another 
method, which ! followed, used the approach of developing a 
preform by "killing" facets in a GemCad drawing-nothing 
new-the first steps in the original diagram created the basis for 
the preform. These two approaches are illustrated. § 

60 

66 

72 

78 

64 

THE "START-FROM-SCRATCH" APPROACH 
UTOPIA CAM Preform by Paul Head, March 2002 

UTOPIA by J Ghrham: USFG v11 #3: 2002 Master design. 
It is critical that the PF1 facets set an accurate common 
center point. 
Angles for R.I. = 1.540 
16 + 16 girdles = 32 facets 
1-fold, mirror-image symmetry 
96 index 
LM/ =  1.436 
CIW = 0.376 
Vol.MP= 1.851 

" " " 
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16 

" 
90 

G7 

G6 

GS 

GS 

G1 

G2 

G3 

CROWN 
,· ., 

Pfl 3000' 06-90 Cl.t 4 hlcets to CCP, 
00-!11121-72. 

PF23i00' 12-14 MedCCP. 
PF33.\.8r IHI MedCCP. 

t 
L 

l 

PF4 36.96' 21-72 Med CCP. ROIKlWS PFI ratds 
21-72 

PFS 37.92' 2�32-64-68 Med CCP. 
PF6 3710' 31-ii2 Med CCP. 
PFI 34.41' 37.59 Med CCP. 
GI !111.00' 21-72 Sdv.idh& slsrtl""""1 

ie'lo!/lllO. 
G2 !111.00' 1�77 COOirueie'lol""""1 

!/JllO. 
G3 !111.00' 12-M C<lllillleie'lol""""1 

jjnle. 

G4 !111.00' 00-!III cotllleie'lol""""1 
!/lllO. 

GS !111.00' 21-32-64-68 COOiooeie'lol'"1Jgrde 
G6 !111.00' 31-ii2 cotllleie'lol'"1J!/lll0. 
GI !111.00' 37.59 CO!rpetcsie'lol'"1J!/Jll0. 
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THE "MODIFY A GEMCAD DIAGRAM" APPROACH 

Since this procedure was described in the March 2002 issue of this 
newsletter, it won't be repeated here--just the resulting ''prefonn" 
is illustrated. Since the sequence I followed required the barion 
facets to be cut before the girdle facets were cut, those two steps 
are also illustrated. 

Note that this cutting sequence will not work for cutting a stone to 
a desired length or width (since the barions detennine the stones 
dimensions but the dimensions can't be measured until the girdle 
facets are cut). 

Note that the P l  facets have the same angle as the original P l  

PAVILION 

p1 41 .95° 03-09-15-21 
27-33-39-45 
51-57 -63-69 
75-81-87-93 

Fig. I .  The PI  facets cut to TCP. 

PAVILION 

P10 63.44° 06-90 

P11 65.21 ° 12-84 
P12 70.1 3° 19-77 

P13 71 .22° 24-72 
P14 71 .82° 28-32-64-68 

P16 71 .37° 34-62 
P17 69.77° 37-59 

Fig. 2. The barion facets cut second. 
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facets because they "are" the original P I  facets. Thus, in this case, 
the original cutting instructions create an effective preform and the 
result is no different than creating the prefonn by deleting facets 
in Gem Cad ( as I did to create the step by step cutting sequence}. 
The crown plan with cutting instructions are illustrated to show 
the angle changes I had to make only in the CS, C l  4, and CIS 
facets. § 

t 
T 

G1 1 
G2 G1 

PAVILION 

G1 90.00° 06-90 

T G2 90.00° 1 2-84 

G3 90.00° 1 9-77 

G4 90.00° 24-72 1 G5 90.00° 28-32-64-68 

G7 90.00° 34-62 
w 

G8 90.00° 37-59 

Fig. 3. The girdle facets cut third which created an L/W ratio of 
1 .435 in comparison to the original ratio of 1 .436. 

66 

72 

7ll 

48 

36 

30 

2 

18 

96 

ca 45.74° 37-59 

c14 12.05° 44.o-52.0 

c1a  1 3.50° 48 

CROWN 

C1 45.00° 06-90 

C2 46.00° 1 2-84 

C3 46.00° 1 9-77 
C4 46.00' 24-72 
C5 46.00' 28-32-64-6 
C7 46.00' 34-62 
C9 44. 1 8' 33-63 
C10 42.58' 26-70 
C1 1 39.75' 1 6-80 
C12 36.07' 96 
C13 30.59' 48 
C15 31 .76' 29-67 

C 15  26.60' 20-76 
C17 17.88' 08-88 

Fig. 4. The crown with adjusted cutting figures to handle the 
"tweeking" thing. 
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COMPETITION DESIGNS 

F:DJTOR 'S NOTE: The three designs included in this section are 
lthe designs required for this year's Australian International 
l"aceting Challenge. Since these designs may not be generally 
'(IVailab/e, perhaps our members would be interested in cutting 
''hem. The Australian competition rules made the following state
ment: THE THREE CUTS CHOSEN FOR THESE COMPETI
TIONS ARE CONSIDERED TO BE OF A TECHNICAL NATURE 
TO TEST THE ABILITIES OF ENTRANTS. " So, why not test 
�our faceting abilities. § 

PC 01 .382 Eight Ball 

Johnson, Charles: Diag for Faceting (1987) v3p21 
NATURAL CITRINE, 9mm across flats. 
Angles for R.I. = 1 .540 
89 + 1 6  girdles = 105 facets 
8-fold, mirror-image symmetry 
96 index 
L/W = 1 .000 TIW = 0.550 UIW = 0.550 
P/W = 0.480 CIW = 0.135 
Vol.lW' = 0.214 

90 6 

30 

" 
18 

C f-- T �  

!����� 

1 
L 

PAVILION CROWN 

66 

72 

78 

C 41.00' 01-1 1-13-23- 39.00' 96-24-48-72 Match pavilion I fix 
25-35-37-47-
49-59-61-71-
73-83-85-95 

2 

3 

28.70' 

21 .50' 

girdle 
01-23-25-47- Meet C1-g1-g2 
49-71-73-95 
05-19-29-43- Meet C1-C2-g1-g2 
53-67-77-91 

June, 2002 

07.088 Mini Barion Chevron Crown 

Wolkonsky, Alexandre; Facets, Jun 92, p7 
BLUE TOPAZ, 6-12mm. 
Angles for R.I. = 1 .620 
57 + 8 girdles = 65 facets 
4-fold, mirror-image symmetry 
96 index 
L/W = 1 .000 TIW = 0.598 UIW = 0.598 
PIW = 0.519 C/W = 0.124 
Vol.lW3 = 0.287 

48 
54 42 

30 

2 

18 l 
90 6 

I.---- L ----' 

g1 

PAVILION 
g2 90.00' 12-36-61J..84 
g1 90.00' 96-24-48-72 
a 40.00' 07-17-31-41- Cut to PCP 

55-65-79-89 
b 59.12' 96-24-48-72 Meet P1-g1-g2 (from 

preform PF07088) 
C 51 .52' 01-23-25-47- Meet P1-P2-g1-g2 

49-71-73-95 
d 42.99' 04-20-28-44- Meet P1-P2-P3-g1-g2 

52-68-76-92 
e 41 .99' 12-36-60-84 Meet 

P1-P2-P3-P4-g1-g2 
90.00' 03-09-15-21-

27-33-39-45-
51-57-63-69-
75-81-87-93 

4 21 .78' 12-36-60-84 Meet C1-C2-C3-g1-g2 CROWN 

b 46.00' 01-11-13-23-
25-35-37-47-
49-59-61-71-
73-83-85-95 

a 47.75' 03-09-15-21-
27-33-39-45-
51-57-63-69-
75-81-87-93 

T o.oo· Table Any for Table 

2 

3 

4 
T 

27 

39.00' 96-24-48-72 Match pavilion I fix 
girdle 

28.70' 01-23-25-47- Meet C1-g1-g2 
49-71-73-95 

21 .50' 05-19-29-43- Meet C1-C2-g1-g2 
53-67-77-91 

21 .78' 12-36-60-84 Meet C1 -C2-C3-g1 -g2 
0.00' Table Any for Table 
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48 

Linda (45.095) 
John Wren (AFG) 
1997 Competition Design 
Australian Facetors Guild, Ltd. 
Angles for R.I. = 1 .760 
120 + 12 girdles = 132 facets 
12-fold, mirror-image symmetry 
96 index 
UW = 1 .000 
P/W = 0.511 C/W = 0.249 
Vol./W' = 0.277 

32 

24 
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CONCENTRICITY AND THE FACETER 

By Thomas J. Ricks 

Did you ever have the experience of carefully cutting the pavilion 
( or crown) of a stone, carefully transferring and reorienting it in 
the machine only to find that one side of the gem contacted the lap 
before the other? What happened? Did the stone shift during the 
transfer process? Perhaps. But probably it was just that when you 
cut the first half, the dop stick was not running in concentricity 
with the dop arm bearings. 

What is concentricity? Simple. When circles have a common 
center point they are said to be concentric. A "bull's eye" target, 
for example, is made up of concentric circles (Fig. 1 ). 

80 16 

l 8B • 
96 

PAVILION 
90.00° 96-08-16-24-32-40-48-56-

64-72-80-88 
P1 56.50° 96-08-16-24-32-40-48-56-

64-72-80-88 
P2 50.40° 03-05-1 1-13-19-21-27-29-

35-37-43-45-51-53-59-61-
67-69-75-77-83-85-91-93 

p4 41 .00° 02-06-10-14-18-22-26-30-
34-38-42-46-50-54-58-62-
66-70-7 4-78-82-86-90-94 

P3 43.40° 96-08-16-24-32-40-48-56-
64-72-80-88 

CROWN 
C 1 41 .80° 96-16-32-48-64-80 
C3 35.00° 04-12-20-28-36-44-52-60-

68-76-84-92 
C4 29.40' 03-13-1 9-29-35-45-51-61-

67-77-83-93 
C5 23.20' 08-24-40-56-72-88 
C6 12.20' 96-16-32-48-64-80 
C2 39.52' 08-24-40-56-72-88 
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Fig. I .  

When the center of the circle i s  offset from the other, the circles 
are nonconcentric (Fig. 2). 

Fig. 2. 
The degree or amount of non-concentricity is the distance between 
the center points, "a". 

Faceting machine manufacturers do everything possible to assure 
that the dop stick, as inserted in the dop arm, spindle or chuck, is 
as nearly concentric as possible with the dop arm bearings. Many 
devices are used, from precise tapers to split collet "pin vise" type 
holders for the dop stick. One manufacturer even advertises a 
concentrically adjustable dop arm. Fig. 3 illustrates the ideal situ
ation when the stone and dop stick are precisely aligned with the 
spindle bearings. 

Fig. 3. 
One reason for the lack of concentricity in faceting machines is 
that there are, and must be, permissible variations in the dimen
sions of manufactured parts. These tolerances are necessary be
cause it is impossible economically to manufacture all items, say 
dop sticks, exactly the same. Let's assume, for example, that your 
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machine uses W' dop sticks. That means that the hole in the dop 
ann or chuck is also \4" in diameter. WRONG! You can't put a 
\4" dop in a '!." hole and if you forced it in, you couldn't get it 
out. To work properly, the dop must be slightly smaller than W' 
or the hole must be slightly larger than W'. Also, because of 
manufacturing tolerances, some \4" dop sticks are slightly larger 
than \4". Therefore the hole in the dop ann or chuck must be big · 
enough to accommodate the largest dop stick permitted by the 
tolerances. 

All this simply means that when you insert the dop stick in the 
dop ann and tighten the set screw, the dop stick is forced to the 
side of the hole and thus out of alignment (Fig. 4). 

• S ET 5CRf.W 
DOP ARM OR CHUCK 
DOP STI CK 

Fig. 4. 
You can check the degree of nonconcentricity in your faceting ma
chine very simply. Set the protractor at 90 degrees, insert a dop 
stick into the machine and tighten the set screw. Lower the facet 
head until the dop stick almost touches the flattest lap you have 
along most of the dop stick 's length. Now place a light behind the 
machine so that you can see the thin line of light between the dop 
stick and lap. Rotate the dop in "free wheeling" and note any vari
ation in the width of the line oflight. If the line disappears, raise 
the facet head until it reappears, then rotate again until you can see 
the maximum variation. This variation shows you the degree of 
non-concentricity. 

The problems caused by a lack of concentricity are not complex 
and can be easily compensated. It is important, however to under
stand what causes the problem and when it will become apparent. 
In cutting the first half(crown or pavilion) ofa stone and in shap
ing the girdle, non-concentricity has no effect whatever! If you 
are cutting a round stone and rounding the girdle, either in "free 
wheeling" or by faceting the girdle, the stone will be truly round 
and will be concentric with the spindle bearings. It will not, how
ever, be concentric with the dop stick. That is, the dop stick will 
not be centered on the stone. But the stone will be round. The 
same for a square stone or one of any other shape. This concept is 
not well understood by many faceters mostly because it has not 
been thought about enough. Take a look at Fig. 5. 

Fig. 5. 
This sketch shows the rounded stone concentric with the spindle 
bearings but with the dop stick offset because of the action of the 
set screw discussed above. Problems do not arise until the stone is 
transferred. Fig. 6 illustrates the transfer process. 

Fig. 6. 
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As can be seen, the center line of the stone is offset from the cen
terline of the two dop sticks which are held in alignment by the 
transfer fixture. When the transfer has been made, the stone will 
be non-concentric with the female (receiving) dop just as it was 
with the male dop stick. If the transferred stone is now reinserted 
in the faceting machine without regard to proper orientation, the 
facets on one side will contact the lap before those on the other 
side. When cutting by "sound" this will produce a gem with the 
girdle thicker on one side than the other. This can be overcome by 
using the ''cut and look" approach but even then it is necessary to 
adjust the height of the facet head for each facet in order to keep 
the girdle even in thickness. This quickly becomes a burdensome 
procedure. It is much simpler to orient the gem correctly. If the 
transferred stone is re-inserted in the faceting machine with the 
same orientation it had before transfer, the lack of concentricity 
will not be apparent in cutting the second half. 

An easy way to assure the correct orientation of the stone in the 
faceting machine after transfer is the technique of cutting a 
"witness" facet. This method not only compensates for lack of 
concentricity but also assures accurate alignment of the crown 
facets with those of the pavilion. 

When the first half of the stone has been completed and before 
removing the gem from the machine, grind a single "witness" facet 
on the unfmished side. This is done by setting the protractor to 93 
degrees or more ( depending on your machine) thus creating a neg
ative" angle and grinding on the edge of the lap as shown in Fig. 
7. 

I LAP � I  
Fig. 7. 

Be careful not to cut into the girdle. When grinding the "witness" 
facet, set the index gear at O or its opposite, whichever causes the 
set screw to be on top of the dop arm. 

Now transfer the stone, re-insert the new dop stick into the dop 
arm and tighten the set screw very lightly so that the dop stick can 
easily be turned by hand. Set the index gear at the same setting 
you used to cut the "witness" facet. Set the protractor at a 
11positive" angle that mirrors the previously used "negative" angle 
(85 degrees if you used 95 degrees). Level the witness facet on 
the lap. Finger pressure will cause it to level (Fig. 8). 

LAP 

Fig. 8. 
Holding the "witness" facet flat on the lap, tighten the set screw. 
Now proceed to facet the second half of the stone. 

lfyou are faceting the girdle, a girdle facet can be used for this 
alignment technique. The only trick is to pick the correct girdle 
facet. Try it. You'll most likely go back to the witness" facet. 

(From Gems and Minerals, July, 1982) § 
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DITOR'S NOTE: Our Guild has a standing policy against car
ing commercial advertisements in the newsletter. However, 

his gadget was brought to my attention by the owners of a local 
lectronics store who saw it at a national electronics convention 
nd immediately thought of its potential use in gem stone cutting. 
thought it was worthwhile to pass its existence on to our mem
ers as a possible tool to really inspect those meetpoints and 
crotches. Although not mentioned in the write up that I ab
tractedfrom their website (www.bodelin.com), the price is 
219.00. BTW; I have no connection with the Bod/in Company. 

ll""lr.4clr.ln9-1bG t.,nws: 
I:.., 00.11, .200>: or Sa1.m::l;ard 
e.M:Jurt kliGD'.. 

irl!:11!11'11 Slll)S:ffl:.\s 
sav!td tc !J;U-.1' �;1.11cC 

1o1a1ndad c.rliila lf>OJTII 
lrcnl ;rd mK'k. 

USll�ll'tfl!tlbifl klr 

re 01 Macn,x,!11" 

Encased in high-impact plastic and rubber .. .Interchangeable lenses 
provided ... With the J . l  OX lens, The ProScope becomes a high
quality video camera. Magnification can be increased to a 
startling 200X power in a matter of seconds. The lens mount is an 
industry-standard C-Mount that will accept third-party lenses ... 
With the press of a button, the camera captures the image and 
stores it as a file in the location of your choosing. The powerful 
software included with The ProScope provides sophisticated video 
capture as well. 

Contact us for inquiries and special educational pricing at 
peter_ white@bodelin.com! 
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THE "GEM FACETOR" 

DITOR 'S NOTE: This little "gem" was found in a box of rocks 
hat one of our local rockhound club members purchased at a 
arage sale. The manufacturing label states: 

Gem Facetor 
B & IMfg. Co. 
Burlington, Wis. 

should have photographed it beside a ruler but didn 't. How
er, the entire unit is about 7 inches long. The dop stick is alu
inum. The angle device has degrees printed on paper and is 

et by tightening a wing nut. The cheater is a slot in a disk that is 
I/ached to the index wheel and is set with a screw. And note 
hat threaded rod used for height aqjustment. The whole ma
hine is primative in the extreme-just a step abave a jam-peg. 

The face/er that used this machine must have been a real crasjis-
an if he/she produced quality stones. Can anyone put a date of 
anufacture on it? § 
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USFG MEMBERS' WEBSITES 

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

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

THIS JS ALSO A NOTICE to USFG members who are dealers 
that have only electronic mail and/or dealers who have only reg
ular mail; please send the following information to Charles 
Moon (address in USFG Newsletter) and enclose the following 
instructions: J. 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.§ 

JOHN BAILEY: VINDICO:Rough and cut gemstones and fin
ished jewelry. Interactive web site through which other faceters 
are invited to market their work. 
WEBSITE: www.gemstoneartists.com 
E-MAIL: <director@cvc.net> 
JOHN BAILEY 
5139 Shasta Way, 

Klamath Falls, OR 97603 
Tele: 541-883-2434 *************************************************** 
JEFF GRAHAM: Gram Faceting: Rough available: Tourmaline, 
Garnet, Sapphires, Quartz, Beryl, Peridot, Topaz, Gram Faceting 
books, "ask Jeff'' faceting related questions, cut stones, links. 
WEBSITE: <http://www.faceters.com>www.faceters.com> 
E-MAIL: <mailto:jeff@faceters.com>jeff@faceters.com> 
JEFF GRAHAM 
Gram Faceting 
P.O. Box 1838 5 
Tucson, AZ. 8 5731 ************************************************ 
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. 8 570 5 
************************************************ 
ANDY KILIKAUSKAS: Mojave Gems: The purpose ofmy site 
is to display my faceted & cabbed gems, and to give people some 
1,ackground information about gemcutting. 
WEBSITE: <http://ndti.net/andyk/wkpage.htrn> 
E-MAIL: <andyk@ridgenet.net> ************************************************ 
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ROB KULAKOFSKY: COLOR WRIGHT. We sell most major 
brands offaceting machines, laps (including BA TT laps ), saws 
and other accessories for the faceter at discount prices. 
WEBSITE: <http://www.facetingmachines.com> 
E-Mail: <rob@facetingmachines.com> 
(Toll free): 877- 548-1439 ************************************************ 
JEAN MARR: MystiCrystals, Gifts from the Heart of the Earth: 
Our searchable web site features information about our show 
schedule, gemstone jewelry, faceted gemstones, cus!om fa�eting, 
gem trees, gem tree supplies, facet rough, and contams articles by 
Jean on gemology and faceting. 
WEBSITE: <www.MystiCrystals.com> 
E-MAIL: <sales@rnysticrylstals.com> 
JEAN MARR 
PO BOX 181 5 
Kernersville, NC 1218 5 
336- 59 5-3870 ********************************************* 
JASON P. MEEKS: Shadow Enterprise; Custom Gemstone De
sign and Loose Gemstone Sales. Finished Jewelry and gemstone 
information pages. Discounts available to members of the USFG 
and IGS. Knifemakers Gemstones 
WEBSITE: <http://www.shadowenterprise.com> 
E-Mail: <shadowenterprise@aol.com> 
Fax: 601-898-1129 
TELE: 601-7 50-2191 
JASON P. MEEKS 
Shadow Enterprise, Inc. 
P.O. Box 419 
Ridgeland, MS 391 58-0419 
********************************************* 
GLEN & VENETTA PROBST: English Language Cyber Cen
ter at Brigham Young U. Reveals: A photo story about making a 
gemstone for learners of English as a second language. It is_ part 
of my website for the English Language Cyb er Center at Bngham 
Young University. (Recommended: Excellent article, "Making a 
Gemstone.") WEBSITE: <http://humanities.byu.edu/elc/student/ 
adventures/gemstones/gemstone.html> 
E-MAIL: <softec@itsnet.com> 
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 �age with . rock descriptions and pictures, as well as a one of a kmd page with 
cabs and jewelry and some of my son's art works. There is also a 
rock of the month page with information on how the rocks are 
formed, and instruction on working the stones. There are a couple 
of field trips with maps and instructions to digging areas in the 
Northwestern U.S.A. 
WEBSITE: <http://www.dopplerfx.com/kounting> 
E-MAIL: <dixietr@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, faceting machines, 
digital angle readouts for existing production machines. Some 
examples of Jon's gemcutting appear & information re his Batt 
Lap. There are links to other gemcutting sites and organizations. 



!U.S.F.G. Newsletter Vol. 12 No. 2 June,2002 
WEBSITE: <http://www.gearloose.com> 
E-MAIL: <webmaster@gearloose.com> 
JONATHAN L. ROLFE 
PO Box 533 
North Easton, MA 023 56 ************************************************ 
JOHN FRANKE: FACET SHOPPE. Since 1990 we promote 
the art of gem cutting by offering information, rough and cut gem
stones, lapidary equipment and supplies for faceters of all skill 
levels, and maintain the Datavue Gem Design Database. No 
email? Write or call for free price list. 
WEBSITE: <http://www.gemcutter.com> 
E-MAIL: <facet@gemcutter.com> 
John Franke 
P0 Box 449 
Port Townsend, WA 98368 
Tele: 360-38 5-4 520 
FAX: 360-38 5-92 56 ************************************************ 
C.R. SMITH: Prospectors Pouch, Inc. Developer of the Mirror 
Facet(tm)Kit/ Mirror Blend system. A joy to use. In jeweby, lap
idary over 30 yrs. Prospect and promote Georgia Gems and Min
erals. Experience: past operator of school for faceting, cabbing 
and jewelry manufacturing. F.G.A. 
WEBSITE: <http://www.prospectorspouch.com> 
E-MAIL <prospectorspouch@mindspring.com> 
C.R. Smith, Prospector's Pouch, Inc. 
28 50 Hwy. 41 North, P.O. Box 112 
Kennesaw, GA 30144 
Tele: (770) 427-6481, fax (770)427-6481 ************************************************ 
ALLEN C. PETERSEN, GG: Newgate Gems, LLC 
We offer faceting rough, colored gemstones and faceting equip
ment (Ultra Tee and Polymetrics dealer). Our newest feature is a 
line of J 00% cotton sportswear that is embroidered with our cus
tom "facet machine" logo. 
WEBSITE: <www.newgems.com> Please note: Website in con
struction but will be operative by March. 
E-MAIL: <allen@newgems.com> 
ALLEN C. PETERSEN, GG 
P.0. BOX 83 
Weatogue, CT 06089 ************************************************ 
SKITTER GEMS 
20 5 South 1 5th St. 
Norfolk, NE 68701-4803 
E. Don Cook 
Phone: 402-371-0668 
Fax: 402-379- 5 536 
e-mail: edcook@ncfcomm.com e.mail: kookoo@digisys.net 
web: W\VW.ncfcomm.com/skitter-2ems 
************************************************ 
MIKE SCANLAN: PEBBLE DESIGNS 
Rough and cut gemstones, finished jewelry and jewelry compo
nents. 
WEBSITE: <www.pebbledesignsbymolly.com> 
E-MAIL: <pebbledesigns@aol.com> OR <scanlanmg@aol.com> 
MIKE SCANLAN 
PO BOX 1014 
Hixson TN 37343 ************************************************ 

USFG MEMBERS, DEALERS WITH 
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E-MAIL BUT WITHOUT WEBSITES 

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

JERRY NEWMAN 
42-4 52 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 
1 5 5  Myrtle Court 
Arcata, CA 9 5 521-6 511 
E-mail: <clmoon@pacbell.net> 
Tele: 707-822-6063 ************************************************ 
Business Name: SPARKLE GEMS 
Essence of Business: We provide top quality gem facet rough to 
the discriminating facetor at truly low prices. "If it doesn't Sparkle, 
it's not from Sparkle Gems." 
MICHAEL E. ROLFING 
2694 E. Garvey Ave. So. #12 5 
West Covina, CA 91791 
Tele: 626-966- 5684 
E-mail: <sparklegems@sparklegems.net> 
Fax: 626-966- 598 5 
URL: WWW.Sparklegems.net ************************************************ 
PLEASE NOTE: If any of the USFG MEMBERS have NOT re
sponded to the above possibility of this kind of communication -
Business WITH WEBSITE, Business WITH E-MAIL BUT NO 
WEBSITE and Business WITH REGULAR-MAIL COMMUNJ
CA TION, 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 March 
Newsletter.§ 
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���������������� ,..� T�e USFG has recently taken over sponsorship of the former AMFS sponsored Internet Faceters 
';;.� List. 

';;.� http://groups.yahoo.co�group/usfgfaceterslist/ ';;.� 
(,!.;;.� The list is presently hosted by yahoo at no charge which is a wonderful service provided by them. (,!.;;.� ';;.�However, it is not free! The price we pay indirectly for their service is SP AM. They sell advertis- ';;.� ing to advertisers of all kinds who get our e-mail addresses so they can bombard us with unsolicited � � advertising. This is somewhat of a nuisance to say the least. However, I would be remiss if! did ';;.� not submit to you that the delete key is one of the most useful of all keyboard functions and is very (,!.;;.� simply executed. There is an alternative to having to put up with the SP AM which in all fairness to (,!.;;.� ';;.�yahoo they must support themselves in some way in order to provide us with the "free" site for our ';;.� (,!.;;.� list and I suppose ultimately it is a fair trade. However, it is possible for us to buy a site hosting ser- (,!.;;.� ';;.� vice where we have more control and can eliminate the SP AM! If we were to have this luxury it ';;.� would probably necessitate an increase of dues by $2.00 per year. Our dues are now $18.00 per ';;.�year. I'm not sure when dues were last raised but I think they are a bargain now and would remain a

';;.
�� bargain after the slight increase. Please understand I don't like price increases however, if! can see � (,!.;;.� I'm getting more value I can justify it. I think the USFG sponsored faceters list is such a value. (,!.;;.� ';;.�However, that is only my opinion and the opinion of the members is what matters most to me and ';;.� 

our Board of Directors. Therefore, I am asking you, let us know how you feel about a $2.00 per � � year dues increase which would be earmarked for use of our Internet sponsored faceters list which ';;-5 is open to everyone USFG member or not and other Internet related costs we incur. I don't feel we .�� want to increase dues at the expense of losing members or without membership confirmation. So ,,�� �your input is very important on this issue. Please let us know by e-mail: -� 
';;.�jperkins@ohio.net ';;.� 
';;.�� or 

';;.
�� � snail mail: Jim Perkins 4009 Sunset Dr. Medina, Ohio 44256. � 

';;.�l would suggest dues increase if approved to go into effect on January 1 ,  2003. So that gives every- ';;.� 
(,!.;;.� one time to think about it and then respond. I would like to post the results of this poll in the (,!.;;.� ';;.� September, 2002 newsletter so please register your feeling by August 1, 2002. ';;.� Thank you, � 
"' �B 
- � �  

� 

';;.� FOR THE INCREASE ';;.� 

';;.� 
AGAINST THE INCREASE 

';;.� 

';;.� 
ADDITIONAL COMMENTS: 

';;.� 

�� ';;.� 

���������������� 
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UNITED STATES FACETERS GUILD 
Application for Membership 

June, 2002 

The USFG is open to faceters everywhere. Our primary gpal is to improve the art and science of faceting 
through our newsletter and correspondence. Our secondary goal is to improve competitions and competition 
rules, both in the U.S. and internationally. Officers are elected every two years for 2 year terms; 1998 begins 
with new officers. Issues are voted on by mail. Members receive our Quarterly Newsletter, usually containing 
about 20 pages each, and the right to participate in the USFG activities. New members receive a copy of our 
Constitution upon request. 

Name: Mr. __ Mrs. __ Ms. 

Street Address __________________ Telephone. ______ __. 
City, State, Zip, ___________________________ _. 
I am a faceter I am interested in becoming a faceter ___________ _. 

How long have you been faceting? _____________________ __. 
I compete or have competed at the following levels: 

Junior ____ .Novice ____ Intermediate __ Advanced ___ Master ______ ..... 

I do not wish to compete __ . 

I have a display case __ I2 stones __ 2o+ stones __ Educational __ Other ____ _, 

Which machine do you cut with? ______________________ _. 

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

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

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

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

E-mail address if applicable·-------------------------' 
Are you a member of the Faceters Digest? Yes _ _ No __ 

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

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

Special talents or interests to share? Please list below: 

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

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

Rev. 8,98 

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