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USFG News Items: 

Robert Strickland has reludantly resigned the editors 
position due to the demanding need to get his 
GemCad integrated into the Windows95 operating 
system. This Windows version will make it possible 
to print designs using the full power of the Win95 
functions. It will also have more easily understood 
functional features in dialog windows and simplify the 
cut and paste construction of documentation related 
to a design. I wish Robert the best on this endeavor 
for I understand how difficult the conversion to 
Windows95 can be. We all look forward to the new 
version. WRD 

The results of the International Faceting Challenge in 
Australia are in and the Aussies got the Gold. 

Charles Moon V .P. reports on the results. The US 
team has a lot to be proud of. 

THE 1998 NORTHWEST FACETING 

CONFERENCE 

The outstanding conference was hosted by the North 
Puget Sound Faceting Guild in Mount Vernon, 
Washington on May 22-24. There were 63 guild 
members along with as 111any guests who represented 
14 different Guilds from Washington State, Oregon, 
California, Idaho, Colorado, North Carolina, Texas, 
British Columbia and Montana. 

Saturda__y's outstanding slate of Speakers began with 
Roger Frost, A Seattle Jeweler and Fellow of the 
Gemological Association of Great Britain. His 
slideJlecture discussed various instruments for 
identifying gemstones. 

Larry Winn, who followed Mr. Frost, is an 
outstanding, award winning faceter and gem carver 
from Grand Junction, Colorado. Mr Winn has been 
featured on the cover of the Lapidary Journal and 
has won probably more AGTA awards than any 
other cutter of Fancy Gems. Mr. Winn, a very 
popular demonstrator, discussed his techniques 
freely. He is an inspiration to many of us who are 
interested in the art · of combining faceting and gem 
carving. 

Marie-CJaire Dole followed Mr. Winn. Ms. Dole is a 
Swiss Trained Master Jeweler who resides in Mount 
Vernon. She is a retail jeweler in Mt. Vernon and an 
instructor in the local Community College. She 
talked about her approach to designing jewelry which 
combined gems and metal to execute unique designs. 

Bob Johnson was the next excellent speaker. Mr. 
Johnson who is a well known instructor, designer and 
dealer from San Marcos, CA gave a slideJ)ecture 
program on collecting Sunstones at Plush, OR. 
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The Sunday talks began with Robert Long, a LIVING 
LEGEND in the field of faceting, who is the 
internationally recognized co-author of several 
volumes of facet designs. He gave a most 
informative lecture on the "Omni" preform system. 
This approach permits one to obtain minimal waste 
in the cutting of gemstones. Mr. Long's "Omni" 
preform design approach can he found in the 
Columbia-Willamette and USFG Newsletters. 

Dr. John Emmett from Brush Prairie, WA, gave one 
of most exciting and informative lectures on 
"Equipment and the Developing of Techniques to 
Treat Montana Sapphires". Actually his slideJ)ecture 
covered the research and techniques applied to most 
every sapphire rough found in different locales 
throughout the world. Just to see a slide of how he 
changed the Australian blue-black, one could say, a
most-undesirable variety of sapphire rough, into 
material that· could rival the Ceylon-sapphire rough 
was awe inspiring. 

Last but not least was Carl Unruh of Port Townsend, 
WA. Mr. Unruh gave an extremely well organized 
slide/lecture on "Faceting and Computers". He 
approached his subject from two view points: 

• "A facetor without a computer". and 
• " A facetor with a computer". 

And as usual Mr. Unruh had his lecture printed up 
into a 25 page booklet that was available to all 
conference attendees. 

The conference closed with Martin Bliefemich of the 
, Columbia-Willamette Guild presenting the 12 Best 

Facet Designs published in 1997. These 12 Best, 
selected by three anonymous judges, were chosen 
out of a hundred-plus published designs. 

The designers who were recipients of the honor are: 
Charles Covill with TWO designs, 
Carl Downey, 
Ernie Hawes, 
Lewis Johnson, 
Don Olsen, 
Fred Van Sant with THREE designs, 
Evan Williams and 
Sid Word. 

As far as I know, Australian Evan Williams was the 
only non North American represented in the 12 Best. 
A most unusual USFG happening occurred at the 
conference - an impromptu meeting was called by 
USFG President, Ralph Mathewson. Why unusual? 
A USFG meeting is an extremely rare event, due to 
all of our members being so wide spread, state-wise. 

There were at least 10 USFG members at the 
meeting. Several topics were discussed about what 
each one would like to read, study and learn from the 
USFG Newsletter. Ralph Mathewson will pursue the 
horrendous task of trying to standardize a judging 
sheet with a point-system that would be accepted and 
used in all competitions by Guilds in the USA and 
possibly Canada. 
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Other suggested topics and/or events were: 

• a possible single stone competition; 

• the holding of a USFG conference, possibly 
in conjunction with an already established 
conference; 

• tidbits on faceting from subscribers; 

• faceting safety tips; 

• articles that discuss how to break the ice of 
competition fear and dislike; 

• a listing of designs recommended solely for the 
novice cutter, for advanced cutters and for 
master cutters; 

• a very important discussion on how to set up 
some kind of judging school and finally, 

• the possibility of having a source for private 
critiquing. 

Critiquing is an Australian practice that has been a 
boon to their excellent cutting, not only for personal 
use but also for pre-competition and competition, per 
se. 

Any member in the Australian Faceting Guild, a 
national organization, has the right to send in any 
stone to specifically trained judges for critiquing, 
whether it be for personal use or for pre-judging of a 
stone to be entered in a competition. Even the 
critiquing of stones to be entered into the Australian 
International Bi-Annual Competition is not 
exempted. 

It's this reviewer's hope that the latter critiquing
possibility will become, as soon as possible, an 
available practice for all members of the USFG. 

Please identify yourself to Charlie Moon, if you feel 
you are qualified and would volunteer as an 
evaluator, ASAP. 

AND WHILE I AM AT IT, THERE ARE 
APPROXIMATELY 150 USFG MEMBERS. YOU 
ARE MORE THAN JUST QUIET OUT THERE; YOU 
ARE SPEECHLESS! PLEASE COMMUNICATE 
WITH ANY OF OUR USFG OFFICERS ABOUT 
SUGGESTIONS, GRIPES, DESIRED RESEARCH 
AND ARTICLES TO BE PRINTED! 

It was great to find out that there were sixteen USFG 
members present at the Conference. Alphabetically, 
they are: 

• Rick Bangert, Idaho; 

• Fred Billcock, Canada; 

• Chuck Bloch, WA; 
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• Roscoe Clark, Canada---Roscoe's famous Dial 
Indicator Attachment for the Facetron was part of 
the demonstrations; 

• Carroll and Bev Dillon, WA---the Dillon's, with 
excellent help from members of the North Puget 
Sound Faceting Guild, were primarily responsible 
for the outstanding Conference and are to he 
more than just CONGRATULATED; 

• Rick Ford, Oregon was there with a special booth 
representing his "Anglic Gemcutter"; 

• Glen and Alice Godden, Canada; 

• Jack and Betty Gross, Montana---Jack, a new 
USFG member demonstrated at the conference 
an amazing device, he invented for the Facetron, 
called the "Facet-Manager". The attachment 
employs a digital meter, which provides instant 
discrimination of acquired cutting depth; 

• 
• Ron Hasemeyer, CA; 

• Jerry Johnson, WA; 

• Robert Long, WA; 

• Dr. Jean Marr, USFG's Membership Chair who 
flew all the way from North Carolina; 

• Ralph Mathewson, Idaho, USFG's President; 

• Charles Moon, CA, Vice Pres., USFG; 

• Jill Rolands, who flew all the way from Texas, is 
the NEW USA COORDINATOR for the 2000 
Australian Faceting Competition 
and last, but certainly not least, 

• Robert Strickland, another Texan, a LIVING 
LEGEND in the faceting world, demonstrated 
Gemcad at the Conference. 

Respectfully submitted by Charlle Moon. 



UNITED STATES FACETERS GUILD 
Application for Membership 

The USFG is open to faceters everywhere. Our primary goal is to improve the art and science of 
faceting through our newsletter and correspondence. Our secondary goal is to improve competitions 
and competition rules, both in the lJ. S. and internationally. Officers are elected every two years for 2 
year terms; 1996' begins with new officers. Issues are voted on by mail. Members receive our 
Quarterly Newsletter- usually about 20 pages each, and the right to participate in the USfG activities. 
New members receive a copy of our Constitution upon request. 

Name Date 

Telephone _____ _ 

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

I am a faceter -- I am interested in becoming a faceter --

I compete or have competed at the following levels: 

Junior Novice Intennediate Advanced Master 

I do not wish to compete. 

l have a display case __ 12 stones __ 2o+ stones __ .Educational __ Other __ 

Which machine do you cut with? 

Do you cut commercially? Dealer? ------

Do you need help with, or infonnation about, your type of machine? ----------

Have you judged in competitions? __ Interested in judging? ------------

Have you given talks or written articles on faceting? 

Special talents or interests to share? 

Enclosed is my check for $15 (U.S.) for 1 year membership in USFG _________ _ 

$16 (Canada), $19 (Overseas) 

MAKE CHECKS PAYABLE TO DON DUNN 

MAIL TIIlS FORM PLUS CHECK TO: Don Dwm, 993 Renown Rd. 
Beavercreek, OH 45430 Telephone: (937) 426-5112 

. Rev. 6-96 
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Charles L Moon, 02:50 PM 4/22/1998, Australian Release 

THE 1998 AUSTRALIAN BI-ANNUAL 

FACETING COMPETITION 

FIRST TIME FOR AN AMERICAN TO WIN 

THE INDIVIDUAL CATEGORY 

Every two years the A':lstralians h�ld wha� is 
considered the Olymm� of Faceting. This year the 
Americans achieved lWO FIRSTS. 

No American had ever won first place in the 
individual category until this year; EWING EV ANS 
of Austin, Texas accomplished that feat. 

RALPH MATHEWSON of Lewiston, Idaho came in 
second by 0.08 of a poii:it. . (f wo years aft� Ralph 
missed first place in the md1v1dual competition l::iy a 
SP-eek of glue-deduction found on the girdle of one 
of his stones.) 

The scores of the to_p_ three winners of the Individual 
Competition -- EWING (298.91� RALPH (298.83) 
and AUSTRALIAN DESMOND ;::,TENNETT 
(298.64) were all within one point. 

Please note that EWING EVAN� placed 9th in 1996. 
His leaping forward to FIRST PLACE � considere? a 

, major accomplishment when one considers th� skill 
· necessa!Y to IMPROVE THAT MUCH and achieve 
FIRST PLACEl 

Another first for the Americans was to achieve the 
TOP SCORE in each of the three sections AB&C; 
each section had a specific design. 

GLENN KLEIN of Lake Forest California received 
99 .95, the highest score for 'Section A'. 

Both EWING and RALPH received a score of 100 
for 'Section B' (Australian Evan Thompson also 
scored 100 for section B') and for 'Section C,' Ralph 
received the highest score -- 99.80. 

The designated 'rough' materials were as follows: 

Cutter's Choice - any natural material except Topaz 
and Quartz for 'Section A;' 

Topaz 'coloured or colourless' for 'Section B' 

and Natural colored Quartz for 'Section C'. 

ED ROMACK of Idaho Falls judged 'Section B.' This 
is the second time for Ed's judging in the Australian 
Bi-annual Competition; his first time was in 1996. 

Ed's contributions were big hits at the Gemboree, 
held in Gawler, Australia .  He gave two 
s l ide lectures on how the "Dare Dev il 
Cutters" cut their monster stones. (The 
lectures were punctuated by gales of  
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laughter when suddenly from no where, two 
bare-bottom young beauties appeared 
amongst the sl ides.)  
The Gemboree show stopper was the "Baroness," a 
7243 carat, perfect-gem of light cololed smoky_ 

" quartz - a beautiful stone cut by the Dare Devtls 
and toted to Australia by Ed. 

The top ten cutters, in order of scoring, were 

USA-Ewing Evans 
USA-Ralpfi Mathewson 
Australian-Desmond Stennett 
Australian-Don Henson 
Australian-John Rose 
Australian-Allan Siggins 
Australian -Topi Ranta 
Australian-Evan Thompson 
Australian-Walter Hailer 
and Englander-Richard Drew 
The Team Results: 

298.91 , 
298.83 , 
298.64 , 
297.51 , 
296.38 , 
296.16 , 
295.34 , 
293.93 , 
293.84 
293.13 . 

The Australians: won the team competition. 
Desmond Stennett, 
Don Henson, 
John Rose, 
Alan Siggins and 
Topi Ranta 

The USA team: came in second, 
Ewing Evans, 
Ralpfi Mathewson, 
Glenn Klein, 
Bill Deazley and 
Don Dunn 

The Euroscan team came in third. 
They were made up of cutters from 
England, France and Finland: 

Richard Drew,UK 
Phili�pe Glastre, France, 
Jim FmJ�_yson UK, 
Martin Winterbottom, UK and 
Jouni Hongell, Finland 

Please note that the above cutters are ranked 
according to their scores. 

The nine Americans, listed alphabetically, who 
entered the Competition, were: 

Walter Carss Texas; 
Bill Deazley, New York; 
Don Dunn, Ohio; 
Ewing Evans, Texas; 
Philip Grimm Ohio; 
Glenn Klein, California; 
Ralph Mathewson, Idaho; 
Alfred Whitne�, California 
and Stan Wright, California. 

Entries from Canada were Roscoe Clark and John 
Visser. 
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Please note that the stone for 'Section C' was 
designed by Roscoe Clark. It was a standard round 
brilliant design with a barion type pavilion and a 
checkerboarci crown that required split squares 
around the crown apex - a very exacting and difficult 
design with brilliant results. 

Another big hit at the Gemboree was the appearance 
of Robert [ong. 

He was recognized for his accomplishments in the 
field of faceting by Ton�Annear, chair of the special 
Friday night Australian Faceting Guild meeting. 

Bob along with Norm Steele had previously been 
honored � life time memberships in the Australian 
Faceting Guild -- he wore his designated medals to 
prove it. 

He was very popular amongst the Australian facetors 
who were awed with his presence. 

An example of Australian point distribution in 
scoring is as follows: 

Outline of Girdle, 
Meets Pointing Up, 
Facets Uniform, 
Facet Edges Sharp, 
Facet Surfaces True, 
Scratches, 
Polish, 
Chips, 
Flaws, 
Girdle Uniform, 
Girdle not too wide, 
Specified size, 
Foreign Surface Material, 

5 points; 
15 
10 

6 

6 
10 

20 (note emphasis) 
7 
4 
3 
3 

10 
1 

--a total of 100 points. 

With Maximum Optical Penalty, 5 points (fisheye, for 
example.) 

If any readers have questions pertainin.9 to the 
International Competition, please feel free to e-mail 
me. 

Charles Moon, USA, 1998 AIF Coordinator. 
clmoon@sP-rintmail.com 
Tele: (707) 822-6063 
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An open letter to all members of 
the USFG: 

Since the death of Norm · Steele the editing of the 
USFG Ne\VSletter has been in a state of flux. This 
is not an unusual situation when a smooth running 
operation comes to an abrupt and untimely end. 

Picking up the pieces and developing a way to 
replace the talents of Norm Steele's level of 
capability is nearly impossible. However we 
must. . .  if the guild is to continue to provide the 
faceting community with the information that it 
needs. 

Charlie Moon has asked me to take over the 
editing of the USFG Ne\.VSletter and I have 
accepted. My success in this endeavor will only be 
as good as the quality of the contents of the 
newsletter. 

A reasonable portion of the contributions in the 
newsletter must be from the members of the USFG 
or readers who are not affiliated with other local 
guilds or clubs. Reprints of landmark articles 
from other club or guild ne\.VSletters will also be an 
important part of the USFG output. In this manner 
we will all benefit from our collective efforts. 

I was not a member of the USFG during the Norm 
Steele period because I had not become involved 
in lapidary organizations that were dedicated to the 
faceting hobby. My joining the North York 
Faceting Guild (NYFG), located in Toronto 
Canada, was a real eye-opener. I did not realize 
how much the interaction between facetors 
affected one's ability to understand faceting 
techniques. It also comes as a surprise that one's 
own ideas and faceting methods are also of interest 
and use to others who have been bitten by the 
faceting bug. 

The North York Faceting Guild has more than fifty 
active attendees at most of its meetings. The 
sponsoring of gem and mineral shows is not part of 
their programs. People do demonstrate faceting 
at local gem and mineral shows, but no significant 
time in the club meetings is expended in the 
planning and running of a show. 
This means that expenses are paid directly from 

7 

dues. It is my viewpoint that this is usually the 
correct way to go. The guild members stay 
focussed on faceting topics and interest remains 
high. Time and leadership energies are not 
dissipated on non-faceting subjects. 

The same philosophy was in force at a lapidary 
club that I visited in Eindhoven (in 1995) in the 
Netherlands that was organized by Piet van Zanten 
and others. They have working meetings every 
week. The club members split into groups that 
concentrated on specific lapidary subjects. The 
facetors worked with their faceting machines, 
which were mostly homemade. The Dutch are 
great do-it-your-selfers. It was my understanding 
that they also held more formal meetings each 
month. 

The United States Faceting Guild is essentially an 
extended form of a faceting guild (sans show 
hassles) that conducts an open forum for the 
faceting hobbyists . This means that all of the 
membership and any others who have ideas to 
present should make themselves heard. The 
USFG Ne\.VSletter is the medium where we have 
our "meetings". 

There are many people, recognized experts in their 
area of interest, who are regular contributors. 
They are the backbone of the guild. There is also a 
quieter group of members and readers who are 
experts in specific faceting techniques who don't 
always realize that they have expertise and 
knowledge to offer. These people should write 
down their ideas and observations and submit 
them for publication. 

The editor's task is to clean up any clumsy 
phrasing and make sure that the subject has merit. 
New, but unproven, ideas need to be aired for 
others to try out and to evaluate. By this process 
really significant additions to the faceting art and 
science will be made. 

The classical Tin-Diamond versus Frank 
Dickson's Teflon Grease versus Gerald Wykoffs 
Acid Colloidal Suspensions polishing methods is a 
prime example of the kind of friendly controversy 
where everyone will be a winner if the positive and 
negative features of these polishing techniques are 
aired and understood. 
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The great advantage of submitting a short note is 
that you have the time to craft your comments so 
they are more descriptive and better worded than 
they might be if you just stood up at a meeting and 
described your idea{s) orally. 

Some of the topics that I feel are worth writing 
about are mentioned below: 

• New facet designs or variations of known 
designs are a major feature of any issue. 

• Topics on how to generate CAM and OMNI 
designed stones using GEMCAD need 
expansion. 

• Simple computing aids for solving various facet 
design and cutting problems at the faceting 
bench 

• Dopping and transfer methods and devices 
should be discussed. 

• Faceting machines are important. 

• Polishing, of course, is one of the most favorite 
and sometimes most controversial subjects. 
This is probably because there are at least as 
many polishing techniques as there are 
facetors. Any method that gives scratchfree 
flat-facets should be presented. 

• Optical aids, lighting and inspection 
techniques are extremely important if 
competition faceting is your interest. The best 
types of eye loups, inspection microscopes 
and other test devices should be discussed. 
These are important subjects for all facetors. I 
think that the basic reason for sharpening your 
inspection techniques is that you will never be 
able to finish a facet any better than you are 
able to detect the errors in your work. 

• Grinding methods are the foundation of 
faceting and errors in grinding propagate and 
make the final polish more difficult. The 
·very interesting subject of hidden flaws from 
coarse grinding that reappear as breakouts 
during polishing really needs added study 
and discussion. The recent contribution by 
Stephen W Attaway, PhD. 
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(The New Mexico Facetor, Nov-Dec. 1997 
Volume 1 7, Number 2), included in this 
newsletter, is an example of a landmark 
article on hidden grinding induced flaws. 
Historically this has been observed to be an 
important reason behind polishing scratches 
that was also the subject of an extensive 
review article in American Gemcutter March 
1966. 

• The types of stones and the cutting directions 
that are sensitive to deep fracture defects must 
be found and documented to characterize 
their susceptibility to grinding induced flaws. 
We are all familiar with cleavage planes and 
their problems. Hidden flaws are a close 
cousin. 

I personally have encountered this problem and 
find that scratch free polishing is almost totally 
dependent on getting rid of these flaws. Scratches 
resulting from crystal defects will always be with us 
but we usually can see these weak spots during the 
polishing stage and be more careful to not cause 
breakouts. 

The list of appropriate subjects is virtually endless. 
Many other important faceting topics need to be 
discussed. Some may only require a short note, 
others can be an extensive investigation that might 
be worthy of a PhD dissertation. All of them 
would be welcome topics. 

If you discuss or give a talk on a specific faceting 
subject at a club meeting, then the subject is 
probably worthy of a write-up in this newsletter. 

Send me your ideas about faceting designs and 
faceting techniques. If you are not certain 
whether they are good enough to publish I will 
assist you in getting them into a form that is more 
suitable for publication.  That is the editor's job! 

If you have any questions please contact me at 
home: 

Bill Deazley 
310 Chairfactory Rd. ,  Elma, NY 14059-9340 
via E-mail at deaz@buffnet.net 
by voice phone at 716-655-9951 



U.S.FG. 

FLASH 
72 Index Gear 
Angles for A l=1 . 7+ 

Crown: Angle Indices 
1 .  6 at 44.94° 

2. 1 2  at 46.73° 

3. 6 at 36.00° 

4. 6 at 30.03° 

s. 1 2  at 27. 1 9° 

6. 6 at 1 4.89° 

7 2 ,  1 2 , 2 4 , 36 , 4 8 , 6 0 .  
4 ,  8 ,  1 6 , 2 0 , 2 8 , 32 , 

4 0 , 44 , 52 ,  5 6 , 6 4 , 6 8 .  
6 ,  1 8 , 3 0 , 42 , 5 4 , 6 6 .  

7 2 ,  1 2 , 24 , 36 , 4 8 , 60 .  
3 ,  9 ,  1 5 , 2 1 , 2 7 , 3 3 ,  

3 9 , 4 5 , 5 1 , 5 7 , 63 , 6 9 .  
6 ,  1 8 , 3 0, 42 , 5 4 , 6 6 .  

Shape = 1 a-sided round 
Table Area = 28.70 % 
TN/ = .5924 
CNJ = . 1431 
P/W = .441 3 

HNI = .6044 

Pavi l ion :  Angle Indices 

1 .  6 at 42.49° 7 2 ,  1 2 , 2 4 , 36 , 48 , 60 .  
2. 1 2  at 42.05° 

4 ,  8 ,  1 6 , 2 0 , 2 8 , 3 2 ,  
4 0 ,  44 , 5 2 , 5 6 , 6 4 , 6 8 .  

3. 6 at 41 .00° 6 ,  1 8 , 3 0 , 42 , 5 4 , 6 6 .  

Designed by Fred W. Van Sant 
March,  1 998. 
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FLASH 'l 
96 Index Gear 
Angles for RI = 1 .7+ 

Crown: Ind ices 
1 .  8 at 53.38° 9 6 ,  1 2 , 2 4 , 3 6 , 48 , 6 0 , 72 , 8 4 .  

· -2. 1 6  at 57.02° 4 ,  8 , 1 6 , 2 0 , 2 8 , 32 , 4 0 , 4 4 ,  
":'; 5 2 , 5 6 , 6 4 , 6 8 ,  7 6 , 8 0 , 8 8 , 9 2 .  

3. 8 at 41 .24° 9 6 ,  1 2 , 2 4 , 3 6 , 48 , 6 0 ,  7 2 , 8 4 . 

4. 8 at 47.26° 6 ,  1 8 , 3 0 , 4 2 , 54 , 6 6 ,  7 8 , 9 0 .  

5. 1 6  at 36.71 ° 3 ,  9 ,  1 5 , 2 1 , 2 7 , 3 3 , 3 9 , 4 5  
5 1 , 5 7 , 6 3 , 6 9 , 75 , 8 1 , 8 7 , 9 3 .  

6 .  16 at 24.35° 5 ,  7 ,  1 7 , 1 9 , 2 9 , 3 1 , 4 1 , 4 3 ,  
8 5 3 , 5 5 , 6 5 , 6 7 , 7 7 , 7 9 , 8 9 , 9 1 . 

7 .  at 1 5.80° 9 6 ,  1 2 , 2 4 , 36 , 4 8 , 6 0 ,  7 2 , 8 4 .  

Crown has 81 facets. 
Pavilion has 32 facets. 

S hape = 24-sided Round.  
Table Area = 30. 7 % 
LfN = 1 .0 
TN/ = .541 7  
C/'N = . 1 520 
PNI = .4384 
H/'N = .61 04 

Pavi l ion:  Indices 
1 .  1 6  at 41 .60° 4 ,  8 ,  1 6 , 2 0 , 2 8 , 3 2 , 4 0 , 4 4 ,  

5 2 , 56 , 6 4 , 6 8 ,  7 6 , 8 0 , 8 8 , 9 2 .  
(cut to temporary center point) 

2. 8 at 41 .00° 6 ,  1 8 , 3 0 , 42 , 5 4 , 6 6 ,  7 8 , 9 0 .  
(make permanent center point) 

3. a at 41 .85° 9 6 ,  1 2 , 2 4 , 3 6 , 48 , 6 0 ,  7 2 , 8 4 .  

Designed by Fred W. Van Sant 
May 1 998 .. 
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48 
42 

30 

24 

1 8  

96 

�T� 

David ' s . Gem ( Star o f  David  ) 
Wi l f  Ros s  March 1 7 th 98  
Angles for R . I .  = 1 .  7 2  - 1 .  7 6  
7 4  facets  + 6 facets on gi rdle  = 80  
2 - fold , mi rror- image symme t ry 
9 6  index 

June, 1998 

L/W 1 . 1 5 5  T/W = 0 . 3 2 6  T/L 0 . 28 2  
1 

= = 

P/W = 0 . 34 6  C/W = 0 . 1 5 4  
H/W = ( P+C ) /W+ 0 . 0 2 = 0 . 5 20 
P/H = 0 . 6 6 5  C/H = 0 . 2 9 6  
Vo l . /W

"' 
3 = 0 . 24 9  

l 

PAV I L I ON 

G l  9 0 . 00 9 6 - 1 6 -3 2 -4 8 - 6 4 - 8 0  
1 4 1 . 5 0  0 8 - 2 4 - 4 0- 5 6 - 7 2 - 8 8  
2 5 8 . 5 5 9 6 - 1 6 - 3 2 -4 8 - 6 4 -80  
3 3 6 . 0 2 0 6 - 1 0 - 2 2 - 2 6 - 3 8 - 4 2 �  D o  no t po l i sh 

5 4 - 5 8 - 7 0 - 7 4 - 8 6- 9 0  
4 2 6 . 5 9 9 6 - 1 6 - 3 2-48- 6 4 - 80 
5 2 2 . 6 4  9 6 - 1 6 - 3 2 - 4 8 - 6 4 - 80 Do not po l i sh 
C o . oo Cul e t  

CROWN 

A 2 1 . 5 0  0 8 - 24 - 4 0- 5 6 - 7 2-88  
B 3 6 . 0 5 9 6- 1 6 - 3 2- 4 8 - 6 4 - 8 0  
C 1 7 . 93 0 6 - 1 0 - 2 2 - 2 6 - 3 8 - 4 2 -

5 4 - 5 8 - 7 0 - 7 4 - 8 6 - 9 0  
D 1 2 . 5 6  9 6 - 1 6 - 3 2 - 4 8 - 6 4 - 80 
E 10 . 5 2 9 6 - 1 6- 3 2- 48 - 6 4 - 8 0  
T 0 . 0 0 Tab le 

· Acknowledgement ; Thi s  des ign evolved from the 
Doub lesta r  cuts des igned by Ra lph Ma thewson and 
pub l i shed in January-Ap r i l 1 9 9 6  Texas Facete rs ' 
Gui l d  News letter . 

11 
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Originally published in the newsletter of the North York Faceting Guild May 1998 

44 
40 

36 

56 2'4-

20 

l M 1 6  

72 6 

76 
80 

... 
!E-T-1 

EASTERN . GEM ( Star of the Eas t ) 
Wi l f  Ross  - Mar 25th 98 

T Angles for R . I .  = 1 . 5 4 
5 2  facets + 5 facets on girdle 
5-fold , mirror-image symmetry 
80 index 

p L/W ;::: 1 . 05 1  T/W • 0 . 210 

1 P/W = 0 . 395 C/W = 0 . 234  
H/W = ( P+C ) /W+0 . 02 = 0 . 649  
P/H = 0 . 608 C/H = 0 . 3 6 1  
Vol . /W " 3  = 0 . 2 50 

IE L 

PAVILION 

Gl  90 . 00 80- 1 6-3 2-4 8 - 64 
1 43 . 00 08-24-40-56 - 7 2  
2 6 1 . 29 80-16-3 2-48-64  
3 29 . 2 7 04 - 1 2 - 20- 28-36- Do not polish 

44-52-60-68- 7 6  
4 24 . 10 80 - 1 6- 3 2-48-64 
C 0 . 00 Culet facet 

CROWN 

a 29 . 00 08- 24-40-56- 7 2  
b 4 7 . 33 80- 1 6-32-48-64  
C 1 8 . 4 2 04- 1 2 - 20- 28-36-

44-5 2"'.'"60-68- 7 6  
d 1 4 . 90  80- 16-3 2-48-64 
T 0 . 00 Table facet 

Acknowledgement ;  This design evolved from the 
Doubles tar cuts des igned by Ralph Mathewson and 
publi shed in January- April  1996  Texas Faceters • 
Gui ld Newsletter . 

12 
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F A C E T  C U T T I N G  D A T A  

QUADBAR8 
fold symmetry by W . R . Deazley 

for RI 1 .  7 or greater index plate = 96  

type angle index settings # FACETS 8 9  

pav 1 57 . 83 9 6  

pav 2 4 9 . 2 9 l 
pav 3 48 . 4 9 2 
pav 4 45 . 91 4 
pav 5 43 . 13 6 
pav 6 45 . 44 8 

gird . 9 0 . 0 0 96  
gird . 9 0 . 0 0 8 

crown l 57 . 03 9 6  

crown 2 42 . 3 6 8 
crown 3 2 7 . 03 8 
crown 4 42 . 48 ?. 
crown s 32 . 5 7 9 6  

2 4  4 8  7 2  

2 5  49  73 
2 6  5 0  74 
2 8  5 2  7 6  
3 0  54 7 8  
3 2  5 6  8 0  

2 4  4 8  72  
3 2  5 6  8 0  

2 4  4 8  7 2  

32  56  8 0  
3 2  5 6  8 0  
2 6  s o  7 4  

24 48 72 

for a 10mm 
size , dist 

between cut 
corner facets 

is 12 . 778mm 
flat to flat 

cutting order 1 -2-4-3-5 

6 cutting order 1 - 6·-4 -,2 -3 -5 

13 

9 5  2 3  4 7  71  
94  2 2  46  70  
92  20  44 68 
90 18  42  66  
16  40 64 88 

16  4 0  64  88 

16 4 0  64 8 8  
1 6  4 0  64 8 8  
94 2 2  4 fi  7 0  
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Sequencing The Pavilion of Old Uncuttable: 
by Fred Van Sant 

The diagram sheet in USFG gives the cutting 
order as shown in the diagram below. I computed it 
using the MacGem program, but not using the exact 
sequence given. This discussion is an illustration of 
the need to study a design before starting. If you cut 
this pavilion strictly from the design sheet, you will 
probably run into a cheating problem. Even so, in 
my opinion this design is presented satisfactorily. 
Design sheets should not be expected to contain all 
the information possible which may affect the cutting 
process. There isn't enough room on a single page, 
nor should common techniques have to be repeated 
on d.esign after design. For "Old Uncuttable 
Revisited", an Omni Preform was first made, leaving 
point 4 at the girdle elevation and all other points 
closer to the culet, so after the preform only point 4 
is fixed. 

If you study the diagram below, facets 1 and 
2 are cut first to meet point 4. Then facets 3,4,5 are 
cut to make a level girdle line. Next it lists facets 
6, 7,8 to be cut to a level girdle line, but if you do this 
using the angles given you are asking for trouble with 
the meets at points@J:(;, and @and here is why. IL 
you cut in the sequence given, then when you arrive 
at facet 12, points@:(;@and(!Qlwill have alreadv 
been ma� and facet 12 will have to meet points@ 
1:(;1and UJ)simultaneously, which will not happen 
unless you are extremely lucky. You will probably 
have to cheat facet 12. 

"Old Uncuttable Revisited" by 
Robert Long, USFG Newsletter, 
April 1998. 

Points are the small numbers. 

Facet numbers are in squares or 
rectangles, with their index 
number just below. 

Ii] 
9 6  

But you can cut facet 12 without cheating by cuttmg 
facets 6,7,8 at about 70 degrees instead of the 61-63 
degrees given. This procedure leaves point@open 
and flexible instead of fixed, allowing facet 12 to be 
cut to meet only point(�)md@. Then when facet 7 
is recut to its given angle it will make points (l())and 

@. Facet 6 will then be recut to meet point (@'land 
facet 8 will be recut to meet point@ Facet 14 should 
not be a problem. 

The angle of 70° for the break facets 6, 7,8 is 
arbitrary, and used only to make a level girdle line. In 
girdling a stone -- making a level girdle line around 
the stone with break facets -- I commonly use an 
angle high enough so that I can leave the mast at a 
fixed position and allow the break angles to vary, 
without coming closer than about 4-5 degrees from 
any of the actual break facet angles. This procedure 
is much faster when girdling, especially if you have 
to adjust the cheater and go around a second or third 
time. On this stone I would want my level girdle line 
even before cutting sets 1 and 2. 

You could cut facet 7 to its proper angle on 
first cut; only facets 6 and 8 need to be cut first to 70 
degrees, but this would entail changing mast height 
when making a level girdle; it's easier to leave the 
mast height alone if you can. Like in many other 
things, personal preferences play a big part. 

For any complex pavilion like this one, the 
old adage "Look befoe you leap" is still a good one. 

14 
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Cutting and Polish ing Against the Stop 

I
t is not about proper polish laps 
or polish powders that I want to 
discuss here. Instead, I want to 

concentrate on controlling flat fac
ets with sharp edges and sharp 
meets, done at difficult low an
gles or difficult meet points. 
These are the � you have to 
master in the World of Facet Compe
tition. The quality of your polish is 
important too, but it seems to me 
that everyone is writing articles 
about how they get a good polish, 
when they should be concentrating 
on managing the ite� I have just 
inderlined. When they talk al:iout 
quality polishing methods, which 
they have devised, it will not mean a 
thing to me unless they do well with 
the underlined items. lt is ye_ry diffi. 
cult for a judge to tell the difference 
in the quality or "shine" of a polished 
stone compared to the other entries. 
But, the iudge can see in a hurry who 
has the flat facets, sharp edges, and 
sharp meets . Conquering these 
1tems will get you a higher score 
.1anjust an excellent polish. Doir...g 

t'he fine cutting and polishing with 
ny method of working against the 
Stop has been the key to my success 
in Competition. 
First of all, what is the problem? The 
problem is that it is so easy to exert 
too much pressure on the stone 
against the Iae when you are doing 
very fine cutnng or polishing. And 
when there are facets with unusu
ally low angles comin$ together 
from weird directions, 1t becomes 
difficult to get good meets or flat 
and sharp-edged facets. Working 
against the Angle Stop has given me 
the most successful tool with which 
to facet award winning stones. It is 
very time consuming at first, but af
ter you get used to the procedure 
you will speed up and feel confident 
that you can return to a facet if nec
essary. 
All faceting machines have three 
characteristics that the facetor con
trols (See Fig 1) : 
(A) Ro�tional angle, controlled 
by rotating the index gear to the de
c:ired position and making slight ad-

iStlllents with the Index Vernier 
':heater) . 

"B) Axial angle, controlled on the 

Ultra Tee machine by moving the an
gular position of the Spindle until 
the Angle Dial shows the desired an
gle and then locking it in place with 
the Lock Knob, and makiiig fine ad
justments with the Fine Adjust 
Screw 
(C) Height, controlled by raising 
and lowering the Riser Block on the 
Mast with use of the Vertical Knob. 
In this article I am mostly concerned 
with the axial angle and height con
trols. 
To begin with, the des� we want to 
do calls for four square facets at the 
center of an ap� crown, at just six 
degrees each. That is an extremely 
low angJe, you will agree. Or, the de
sip calls fur seven triangular facets 
going to one meet point on the end 
of an oval step cut. These are just 
two cuts whicli will �ve you fits tty· 
ing to get flat and wtth sharp meets. 
Tryj.ng as hard as I could, I ended up 
with rounded facets or poor meets 
until it finally dawned on me that I 
· h&d to· control the amount of -pres
sure I was applying stone to moving 
lap. �ent:it!g brought me to 
tlie method of greatest suc
cess-learning to POLISH 
AGAINST THE STOP. This 
method will control angles, reduce 
vibrations, and result in appropriate 
constant hand pressures. 
To illustrate this method lets say you 
want to polish a facet at 45° . Set the 
Angle Dlal at 45° using . the Angle 
Stop and Fine Adjust Screw. After 
you have locked tliat an3le in place, 
lower the Riser Block using the Ver
tical Knob until you detect the stone 
first touching the stationary: lap area 
where you want to work. After mak
ing tiny corrections up and down, 
you arrive at the point where you are 
sure the stone is Just barely touchhut 
the stationary lap, with no hano 
pressure used. At this point you can 
P-Ut the lap into motion, and know 
that the amount of pressure you af.
ply is the biggest variable to contro . 
My method also controls the sp�
ness or flexing of the Mast, the Spin
dle, and the Dop. There- are small 
amounts of bending going on. The 
machine is not rigid. My method al
lows you to have more control of 

15 

By GLENN KwN 

that pressure that you are exerting. 
Thin� are more uniform and con.;. 
Stant this way. 
If too much pressure is applied or 
the stone is settoo high on the Mast 
{clear of the lap), the facet will be 
rounded towards the point farthest 
away from the Mast. If too little pres
sure is applied or the stone is too low 
on the Mast, the result will be a 
rounditlg towards the heel of the 
facet closest to the Mast. Varying 
hand pressure will result in rouncf
ing in all directions. 
I realize that not all faceting ma
chines have the feature called an 
ANGLE STOP. But my tntra Tee 
machine does have one. In my opin
ion

., 
other features like lar_ger at

tacned angle gauges or attachments 
which operate on the principle of 
sounds heard are useless for Compe
tition cuts. 
The coarser laps required to get rid 
of most of the rough are used to 
speed the Work, The r.oarser laps are 
all extremely uneven and not con
sidered with this Sto� method. This 
whole procedure is aone with the 
fine cutting and polishing laps only. 
If you find that the stone just 
touches your lap in all areas equally1 
then you. have . a very flat lap ana 
your machine is perfectly aligned. 
But there are always tolerances in
volved . .  Nothing is perfect, or stays 
that way. Changes do happen. My 
Typemetal lap is the flattest of my 
collection. My co_p_per 1200 is very 
good, but nottceaory uneven in com
parison. In regular cutting with the 
cop_per 1200 I am riding up over hills 
and down into valleys. If I use the 
Angle Stop with the copper 1200, I 
am cutting just on the top of the 
hills. This results in very flat facets. 
With my TYJ>emetal lap I more or 
less just work against tlie Stop with 
as little pressure as I can, while still 
holding the stone steady. I am let· 
ting the Stop control the actual 
depth of cut. The amount of pres· 
sure that you put against the Stop 
has to be very light or you will still 
bend the Mast, tlie Dop, or the Stop 
itself. The amount of power that you 
have in - your hand as you press is 
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amazing. Just the weight of your 
hand can be too much. Some of the 
facets are extremely small in surface 
area you have to remember. 
To set up for the first time, do this: 
take your finest and flattest lap, set it 
in place on the platen of your ma
chine, set your Dop at an angle such 
as 30° by using the Angle Stop. 
Then, lower the Riser Block on tlie 
Mast until you can detect that the 
stone has just touched the stationary 
lap. Now move the lap by hand as 
you slowly and carefully sweep the 
stone over all areas of the lap. Deter
mine the spot where the stone just 
clears the entire lap. Then lower the 
stone again until you find the spot 
that first touches the lap. At. i:he 
outer rim of the lap put a felt pen 
black line. Now remove the lap 
and mark the Platen directly under 
where the laes black.line was. In the 
future you will always attach this lap 
so the two black lines are lined up to
gether. This is the area that you will 
always go to when you are lowering 
a stone until it touches. 
In determining the moment that the 
stone touches the station� lap (es
pecially polish laps) \Yatch the angl� 
gauge as you lower tne stone to the 
lap. Sometimes you will think YQU 
are clear of the lap, and yet the angle 
gauge shows that you have already 
touched. Sometimes you will feel · 
the stone touch the lap. And, some
times you will hear that you have 
touched the lap, as you push the 
stone back and forth between your 
thumb and index finger over a small 
one-half inch area of the stationary 
lap. So you are using your senses of 
sight, feel, and hearing_. If it talces 
your sense of smell to tell if the stone 
has touched, you are pressing too 
hard (I am just kidding) . The point 
is that you liave to know where you 
really are. Take the time to be sure. 
You cannot check too often. I raise 
and lower the Riser Block again to 
be sure of that point. This adjust
ment is in the smallest corrections 
that I can make on the Mast. You will 
learn at this point that the Vertical 
Knob has slop or backlash in it. 
Backlash or slop in the threads is 
built into the Vertical Knob. This 
adds to the difficulty in determining 
that point of stone just touching the 
lap. It might take two tiny correc� 
tions up to equal one tiny correction 
down, etc. Tlie Mast threads have to 

Vol. 8, No. 2 

have some clearance to be able to 
turn. This causes the slop. This back
lash has to be understood. 
You do have to hold the stone in 
place on the lap as you polish, other-

. wise it would wander all over and 
result in a non flat facet. The trick is 
that we barely hold it in place with 
the light pressure needed to hold it 
against; the Stop, letting the lap do 
its work for you. 
The repeatability of the faceting ma
chines of today are remarkable. But, 
that repeatabilicy works only if you 
have taken good and thorough notes 
in the first place. As you polish a 
facet

1 
correct your earlier notes, 

whicn were valid when you last 
worked on that facet 
The notes that you made earlier 
were as of the last lap used with that 
facet Now you put on a finer lap and 
begin with those settin3S. You must 
·presume some corrections will be 
needed, so when you first touch 
stone to the moving l�p1 be vezy 
careful. Just touch and auce a look. 
See where correction is needed. Try 
again to be sure you are evenly set 
all across that facet. You will need to 
cut or polish very little, but look alot. 
You make slight corrections and 
very short tests to see where you are. 
Note anvthing that you will need to 
know a6out the .facet if it becomes 
J!eCe$S;ey tQ -�Q_m�- bac:Jc. _J�t� with 
corrections. You will need the index 
settins, the angle, the amount and 
direcnon of clieater use, and you 
might also note the area of the lap 
you used as well as the direction the 
lap had been turning. My notes on a 
row of 42° pavilion facets might look 
like this: 

L3% R2 L1% Amount of Cheater 
12 36 60 84 Index Setting 

42.33 42.2 42 41.95 Angle Last Used 

There are lots of other things you 
could also make note of such as CW 
or CCW, five o'clock or three o'clock, 
1" in or 2" out. Whatever means 
something to you that could be valu
able if you have to go back over a 
facet 
Most of my cutting and polishing is 
done at the five o'clock working po
sition of the laps. This is the area to 
which I lower the stone on the Mast 
and at the proper angle to the sta
tionary lap. If you have to do your 

16 

June, 1998 

cutting at the three o'clock position, 
move your stationary lap so that its 
black felt pen mark is at three clock, 
and lower the stone to that area. In 
each case you want the high spot of 
your lap to be in the area tliat you in
tend to do the work. 
Getting back to the previous settings 
in order to polish die table facet can 
be difficult. Just removing the dop 
from the Spindle and then attaching 
it again can change your settings 
ever so slightly. Changing the laps 
will show you that cheater or angle 
corrections are needed. Changing to 
the 45° Adapter (Tabling Adapter) 
and then back to the regular dop can 
result in new corrections 6eing 
needed to polish the other crown 
facets, etc. 
Determining the point of touching 
stone to Typemetal lap is very diffi
cult when using 100,000 spray dia· 
mond. The lubricated diamond 
along with the very smooth lap 
makes it a challenge to find. 
That high s�t on each lap is where 
the stone will touch first when you 
cut. That is the point that you need 
to know. Take this another way. If 
your lap has wide .variations be· 
tween its highest and lowest spots, 
and you lowered your stone down 
into that lowest valley until the 
stone touched, you know that as the 
lap begins to revolve you will 
over-cut that facet. 
While polishing, I am usually keep
ing the stone stationary or with a 
back and forth movement over the 
lap of only ¥4" to 3/,t. No large 
sweeps across the lap, because no 
lap_ is so level and true across that it 
will allow you to do a good job with 
such drastic movements. You are al
most letting the weight of the dop 
and stone be the pressure against 
the lap. 
Polishing with Ultra Laps and Ce· 
ramie Oxide glued-down discs are 
excellent with: quartz. But you will 
get a rounded facet the moment you 
apply too much pressure with your 
hand. Using the Stop method helps 
to get much flatter facets because 
you are exerting little pressure but a 
constant one. 
I polish only at the slow speeds. 
Once you get the rpm of your lap 
high you magnify the vibrations, 
and can induce shock damage to 
delicate stones (like Kunzite) . Be-
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sides, high speeds will result in 
;ver-cut facets, or a deep scratch 

�tross a facet which you could have 
�voided by polishing slowly and 
.ooking at the facet more often. 
After all these nit-picking proce
dures that I have described, you may 
feel that I mustbe faceting on a ma
chine that is terribly manufactured 
or is way out of alignment. That is 
definitely not the case. I have used 
my machine for over twenty-four 
years, and it looks like new. The ma
chine has stood �p remarkably well. 
The accuracy it allows me to achieve 
is amazing. I have not been cu� 
for stone sales. My World has been 
the challenge of the Competitions, 
with my most difficult opponent be
ing myself. I am always trying to do 
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better with each new stone. I have 
collected quite a number of Trophies 
which I credit to the machine. Its re
peatability is outstanding, and that 
1s what you need to win. 
My machine is like new because I 
never use messy slurries. I thor
oughly clean the machine and laps 
after each use. I use very little polish 
JX!Wder. If using the diamond spray, 
1t is only a very short burst. With tlie 
polishing powders, I use a steady 
water drip at the rate of one to two 
drops per second onto a wet lap. The 
idea is to keep washing away the 
waste so that lt does not build up 
and contaminate the lap. 
It is my practice to do the final cut
ting and polishing of every facet, of 

Fig. 1 

June, 1998 

f:Very stone, using the Working 
AgaJ.nSt The Stop method. 
Many faceters may not want to use 
this method because of the extra 
time required. But if you want to 
compete against rourself by doing 
the best you _possibly can, or make 
the most perfect gem you have ever 
done, you will benefit by my 
method. If you are going to enter 
competitions at the level of the In
tematfonal Pacetb!g Challenr. 
you will have to have flat facets with 
excellent meets. The Stop method 
may prove to help your score. 
My method is time consuming at 
first, but it will SEeed up after you 
Jet used to it. It will become habit. It 
Just sounds more difficult than it is. 

Fine Adjust 
Screw 

Vertical Knob 

Mast 

Riser Block 

(CJ 

Spindle 

1 7  
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Grinding and Polishing Kunzite 
By Bill Deazley 

Recently I have received a few letters and e-mail 
queries as to ''whatever possessed me" to enter a 
Kunzite stone in the latest International Faceting 
Challenge. My answer is simple. 

I had very little choice because I do not have much 
of a stock of stones that would fit in the category 
required in the contest. I wanted to use material that 
would have a higher index than beryl with a color 
that was spectacular and had an internal clarity that 
would result in a brilliant stone. 

I also felt that it would be instructive to try Kunzite 
because I had never cut the material before. There is 
certainly no better way to learn than to try to make a 
competition stone, because it exposes all the 
problems associated with the material. The worst 
that could happen is that I would switch to some 
simpler material. 

I did not fully realize how tricky the cutting of the 
material could be. There are many dire warnings 
floating around in the literature that I felt did not 
make much sense. For example the idea that one 
had to continue the grinding and polishing NON
STOP in order for the stone to not self-destruct! 

I certainly viewed such a claim to be illogical 
because, if that were the case, the finished stone 
would not be expected to last very long. 

What I suspected was that some Kunzite stones 
really had strong invisible internal stresses (which in 
a sense are internal flaws waiting to be released). 

I felt that if the stone survived the grinding stages 
down to the prepolish there .should be . very little 
likelyhood that some sneaky internal spring will be 
released when the �ne is polished. In general, 
these suspicions were correct. I· also found that · 
getting a good polish was quite easy except for the 
situations discussed below. 

What I did find out was that the two cleavage planes 
were quite weak relative to Topaz cleavage 
behavior, and that any harsh treatment during rough 
grinding will come back to haunt you during the fine 
grinding and1polishing stages. 

This development of grinding induced deep hidden 
flaws is well documented in a recent article by Steve 
Attaway of the New Mexico Faceting Guild, 
republished in this issue. His results were my 
guidance when I was cutting my entries in the IFC. 

The investigation did not include Kunzite but there 
is no question in my mind that when I first started 
cutting the stone, deep flaws induced by my rough 
grinding were definitely rearing their ugly heads. 

Because of the two cleavage planes the fracture 
flaws had a fibrous appearance. The fractures were 
deep enough that it required major amounts of fine 
grinding and polishing before the flaws were 
removed. Polishing was the final test because the 
last traces of flaws were hidden in the fine grind and 
did not show until the polishing stage. 

When I started the clopping of the Kunzite I decided 
to use the procedure that I wrote about in the North 
York Faceting Guild Newsletter. The basic scheme 
is to list all the facet angles, including the girdle and 
table values in descending size in a vertical column 
and then write the differences between adjacent 
values in a parallel column. The centers of the 
largest angular spacing between facets are the best 
candidates for the location of the cleavage planes. 

Ang. 

90.0 

55.9 

54.7 
52.2 
51.0 
50.0 
49.9 
48.5 
46.0 
45.2 
44.5 
44.0 
43.0 
42.8 
42.0 
31 .4 
26.4 

0 

Diff. 

34. 1 

26.4 

Yzdiff. 

17.0 

13.2 

girdle angle 
selected offset 

alternate offset 
table angle 

90.0-17.0 = 73.0 degree offset from table. 

There are usually two places (as shown) that stand 
out as the better choices. I selected the one that 
resulted in the strongest culet, at the expense of a 
weaker girdle. 
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The cleavage planes were then set at about 73 
degrees off the table plane. This location split the 
difference angle of 34. 1 degrees. Even though this 
choice of angles is optimum, the cleavage planes 
affected some of the edges of the pavilion facets. 

What I observed was a roughness of the facet edges 
for certain groups of facets. Part of the problem was 
the result of error in the orientation of the cleavage 
planes during the dopping and the other was the 
result of the inherent weakness of the material along 
the cleavage directions. 

Material was being TORN out by the contact friction 
forces along the edges of the facets having the 
closest to ''knife edge" kinds of angles. For the 
Olympic cut, these angles were of the order of 90 
degrees. The more flattened angles were no 
problem but both the three ridgelines (the stone is a 
trilliant variety) and some of the girdle edges 
exhibited tear-outs. 

Most of these tear-outs were small enough that they 
appeared as a fine roughness to the edge under a I 0-
power loupe. When these edges were examined in 
the correct lighting with a 25-power microscope the 
ragged edges began to show a well-defined pattern 
to the shape of the tear-outs. 

The pattern was similar to a long thin arrowhead 
shaped breakout. The point of the arrowhead 
understandably was at the facet edge and the base of 
the arrowhead pattern was deeper into the facet 
edge. 

The actual surface, interior to the breakout, appeared 
to be the cleavage plane. The region where the 
thickest and deepest part of the arrowhead was 
located exhibited a curved conchoidal shaped 
tension fracture at approximately 90 degrees from 
the cleavage plane. This pattern was very clear 
under a 50-power microscope. 

The mechanistic model of the fracture formation that 
I postulated was that the friction of the polishing 
(this appeared in the fine grinding also) 
pulled out the material. The material was 
exceptionally weak along the cleavage plane and 
less weak in tension but still weak enough to fail 
under the polishing forces. 

When the forces were high enough to pull a sliver of 
material from the surface, the cleavage plane would 
first fail and then the material isolated by the 
cleavage failure would fail in tension. The resulting 
chip would then be arrowhead shaped with the point 
pointing in the general direction of the polishing lap 
motion. 

My solution to the edge chipping when it was 
observed early in the polishing was to reverse the 
direction of the polishing lap rotation. This put the 
polishing forces in a direction that pushed the weak 
potentially cleavable splinter deeper into the stone 
rather than pulling it out and thus the cleavage plane 
never failed and the chip never formed. 

The basic thing that I did while polishing any facet 
was to constantly check all the facet edges that were 
part of the facet being polished for early signs of this 
tell-tale arrowhead shape and reverse the polishing 
direction of the lap if any chip showed this pattern. 

As the polishing progressed on the facet, the edges 
between it and other polished facets exhibited fewer 
and fewer chips resulting from the grinding stages. 
If I detected any small edge roughness that would 
not polish out in a reasonable time I woul&inspect it 
with the microscope. Invariably I would find the 
arrowhead · shaped tea.routs that required lap reversal. 
This polishing procedure became second nature and 
the resuhs were very satisfactory. 

I used a tin lap with 50,000 diamond imbedded in it. 
The fluid "non-lubricant" that I used was cinnamon 
oil (Refractol). I could have used a low viscosity 
silicone oil ( diamond extender fluids) but the vapor 
is an eye irritant to me and the cinnamon oil is much 
less of a problem. 

The key point is to use a NON-lubricant low 
evaporation loss "oil". Any lubrication film is 
detrimental to obtaining a rapid polish and actually 
speeds up the formation of the sand dune shapes that 
build up on a tin lap . They occur because of the 
higher applied forces that are used to break through 
the lubricating film. 

The lap RPM was 50 to 150 depending on how 
much polishing remained or how sensitive the 
specific facet was to tea.routs. 
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Fine Cabinet Makers Don't Use Chain Saws* 

by Stephen W Attaway, Ph.D. 

Fust published in � � � �' Vol 17, No. 2 

When Nancy and I began faceting, we were p1agued with 
scratches. It was not until we heard a presentation several years 
ago by Scott Wuson, Ph.D. that we were able to correct our 
scratching problem;. 

Scott was an optical component fabrication engineer (now he 
builds machines that measure the size of the fine Jines found on 
computer chips). To obtain the exact shape of a mirror, he 
used an ion beam to remove very thin layers and correct the 
surface contour of the mirror to within a small number of atom; 
in thickness. Any sub-surface damage would cause problem; 
for his ion beam process, the evidence showing as pits and 
surface defects that becmm progressively worse as material was 
removed from the surface. The ion beam process literally 
"uncovered" the subsurface damage and left it exposed on the 
surface of the mirror. 

In his talk to the New Mexico Faceters Guild, Scott discussed 
techniques for � damage caused by the grinding 
process. Using special optical techniques based on light 
scattering from internal fractures, Scott and his colleagues were 
able to estimate the depth of the damage caused during 
grinding. He showed that grinding damage could extend 
approximately 4 to 10 diatmters of the grit size below the 
surface. 

This damage can only be removed using the next smailet ·grit 
size. For exampJe;' if you are grinding with an 220-grit lap, 
(0.06 mm. grit diarmter) aPIXOxirnately 0.6 mm. must be 
removed to insure that no damage is hiding below the surface. 
F.nough material must be removed with each finer grit to insure 
that all the damage from the previous grit is ground away. 

Often, the miao-aacks caused by the grinding process are 
not visible. The cracks will be there. However, they will be very 
hard to see because no· stress is holding the cracks open. Scott 
shO\Wd exarrples of optical flais used in the ring laser 
gyroscopes that form the core of the navigation system on jet 
aircraft. The surfaces appeared to be perfectly polished when 
examined under a normal miaoscope. Using his light 
scattering technique on \Mlat appeared to be a perfectly 
polished surface, the damage from the sawing and grinding 
process was clearly visible underneath this nearly perfect 
surface. 

Think about when scratches ocrur. They appear when you 
are doing the final polish, app;,ing lots of pressure. If the stone 
is not perfectly flat with respect to the lap, it is quite possible 
that a small chunk of darmged material can break loose from 
the stone and roll across the surface of a facet 

Ever since we began thinking about removing the damage 
layers left by the previous grinding step;, we do not get ·  any 
scratches. Getting a good pre-polish means more than just 
grinding at 1200 or 3000 grit. It means working each grit (i.e. 
80, 220, 600, 1200) to remove the damage made by each 
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grinding step. If a grit step is skipped, then the next smaller grit 
will need to be worked much longer to ensure the proper 
removal of damage. 

Here is an estimate of the damage layer thickness for each 
grit size (using 4X as the minimum and · lOX as the maximum) 
(For more info on grit sizes see the Gemstone & Mineral Data 
Book by John Sinkankas). 

TABLE 1 .  
Damage layer thickness for different size grits. 

min max 
Grit Size Thickness Thickness 

(mm) (mm) 
80 1 .04 2.6 

180 0.34 0.86 

220 0.24 0.60 

325 0.12 0.30 

600 0.06 0.16 

1200 0.03 0.07 

3000 0.01 0.03 

Often, the coarser grits take more effort to clean up than 
any time they might save in material removal. 

Now, you ask, how can I get a fast rutting lap at these grit 
sizes? 

The Optimal Lap 

In addition to the grit size, several other factors affect the 
depth of the damage layer generated during the grinding 
process. For example, the grinding force, the lap rotation 
speed, the type of lubricant, the type of bond, the backing 
material, and the amount of diamond in the lap can all effect 
the cutting characteristics during grinding. 

Several different bonding materials are used to bond the 
diamonds to the lap. The "metal-bond" laps attach the 
diamond by plating the diamond onto a hard metal surface 
using a nickel plating process. "Sintered" laps are made by 
pressing and heating a mixture of diamond with metal pov.,clers 
until the metal starts to melt. The popular Dyna laps are made 
by mixing diamond with acrylic paint In the optics indusby, a 
"resin-bonded" lap is used In these laps, the diamond is held 
in place with an epoxy-like resin combined with another binder. 

The tendency in the lapidary industry is to supply harder grades 
of bonding material under the assumption that they will wear 
less rapidly. Much smoother rutting, however, can be obtained 
with a softer lap. 

Consider the effect of taking a steel hamrmr and striking a 
piece of glass. The high density and high stiffness of the 
hammer will cause considerable amount of shock in the glass 
and yield deep cracks. If a rubber mallet is used, then little 
shock will ocrur in the glass. A rubber mallet is less dense and 
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not as stiff as the glass. Consequently, it will deform instead of 
the glass. Likewi5e, the nature of the bonding material used in 
a Jap will greatly effect the depth of the damage ]ayer generated 
during the grinding process. 

The quantity of diamond in the lap also greatly affects the 
cutting rate. Obviously, the more diamond there is in a Jap, the 
more points of contact will be at the rutting face, and the faster 
the cutting rate will be. There is a maxirrrum amount of 
diamond that one can put into a Jap. H we imagine diamond 
stacked like oranges in a crate, then the maximum amount 
works out to be roughly 72 carats per cubic inch. Because of 
economic constraints, most laps have much less than the maxi
num. H you are rurious about just how few diamonds are in 
contact with your stone, then put your Jap under a microscope 
and count the nurrber of cliamonds yoo see in a given area. 
For most Japs, you won't be impressed. 

One of the big problems is that it is hard to hold those 
dianxmds in place. H you try mixing sorm diamond powder 
with epoxy, you will find that the cliamond has a tendency to 
pop out of the epoxy. E.poxy does not like to stick to the surface 
of a cliamond. Most Jap manufacturers make up for this by 
adding rmre binder, meaning less cliaironcl and a slower 
cutting rate. 

I have found one cliairond manufacturer, National Diamond 
Lab (l-817-599-6920), who has solved the problem of how to 
hold the cliamoncl in place. They coat their diamond with a 
chromium p1ating process. The cliarooncl is first coated with a 
very·thin layer of chromium, and a very thin layer of nickel is 
then pJated to the chromium. A very thin copper layer is then 
plated to the nickel This series of thin layers is barely visible, 
however, the d.iamond is tightly held within the epoxy bond. It 
seems that sorm epoxies love to stick to copper. National 
Diam>ncl Lab presses srmll ductile copper spheres between the 
spaces to give added strength and toughness. 

I have used resin-bonclecl tools made by National Diamond Lab 
for gem carving. With 100 percent cliamond in a resin bond, the 
cut is fast and generates a minimal damage layer. In addition, 
the high quantity of cliamond makes these tools very wear 
resistant Unfortunately, National Diamond Lab does not make 
laps for faceting. 

Inland Diamond Products (1-8J0347-2020) does make resin 
bonded laps. Inland manufactures a cliarooncl grinding system 
used to make lenses for eye glasses. They also made a variety 
of other diamond products. 

I tried InJancl's resin bonded "lap<aps". These are six inch Japs 
that have a PSA backed liner that yoo can press onto a VJOlll 

out lap. They cut relatively fast and generate little damage. 
However, in the finer grits, they did not have as much diamond 
as the products supplied by National Diamond Lab. 
Consequently, the high-pressure of grinding a small stone could 
significantly mark grooves in the laps. In addition, the Jack of 
100 percent cliamond rmans that they will not cut near as fast 

I'm still looking for the perfect lap. Unfortunately, the large 
manufacturers of diarmncl products view the lapidary industry 
as too small a market The bigJest market for diarmnd 

products, sutprisingly, is the re-polishing of floors. One 
representative at 3M estimated the cost of re-polishing marble 
floors at three dollars per square foot. Just like our stones, the 
stone floors require working with multiple grits. Now, just think 
about where all the big banks spend their money . . .  getting a 
good polish with a minimum of damage. 

The title of this artide came from a comment made by Jonathan L. 

Rolfe on Faceters' Digest. I had posted the grit size table on Faceters' 

Digest forum for faceting. His analogy was too good to pass up. 

Thanks Jonathan 

© Tech Snippet © 

WHAT INDEX PLATE V ALOES COULD BE USEFUL 

Index plates usually need to have divisors of 2 or 4 to satisfy 2 
and 4 fold types of mirror symmetry. Axial symmetry can use 
any index plate number so long as the number of facets in a ring 
is a factor of the index. tooth value. For example the index plate 
choices available for cutting stones with 7 fold symmetry would 
he possible with plates values of ,35,42,56, 63, 70, 77, ... teeth. 
Generally 120 teeth plates are the largest practical values. The 
addition of the 4 fold symmetry requirement would then narrow 
the plate choice to 56, 84 or 1 12 teeth. Of th� 3 choices I would 
select an 84 or 1 12 tooth plate because they provide the most 
index. choices. If a divisor of 4 is always required, then the 
largest index plate values no bigger than 120 that would provide 
all the integer factors ranging from 2 to 30 are: (bold # are first 
occurrences in list) 

INDEX PRIME POSSIBLE 
VALUE FACTORS DIVISORS 

64 +  (2x2)x(2x2x2x2) 2,4,8, 16,32 

68 (2x2)x(1 7) 2,4,17,34 

12 +  (2x2)x(2x3x3) 2,3,4,6,8,9, 1 2, 18,24,36 

76 (2x2)x(19) 2,4,19,38 

80 •  (2x2)x(2x2x5) 2,4,5,8, 10, 16,20,40 

84 +  (2x2)x(3x7) 2,3,4,6, 7, 12, 14,21 ,28,42 

88 •  (2x2)x(2x1 1)  2,4,8, 11 ,22,44 

92 (2x2)x(23) 2,4,23,46 

96 +  (2x2)x(2x2x2x3) 2,3,4,6,8, 12, 16,24,32,48 

100 (2x2)x(5x5) 2,4,5, 10,20,25,50 

104 • (2x2)x(2x13) 2,4,8, 13,26,52 

108 +  (2x2)x(3x3x3) 2,3,4,6,9, 12, 1 8,27,36,54 

1 1 2  • (2x2)x(2x2x7) 2,4, 7,8, 14, 1 6,28,56 

1 16 (2x2)x(29) 2,4,29,58 

120 + (2x2)x(2x3x5) 2,3,4,5,6,8, 1 0, 12, 15,20,30,60 

A full set of index plates having these values would cover any 
possible symmetry within the index siz.e limitations. The best 
choices + are usually ones with the largest number of divisors or 
are the accepted standard values. A second selection option 
• would include values having the odd factors 3, 5, 7, 9, 1 1, 13. 
Divisors of 17, 19, 23, 29 have limited usefulness. WRD 
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Originally published in Faceters ' STONECHAT, The News Letter of the UK Facet Cutters Guild, Julyl997 

Critical Augle. by JCF 

I have been asked a couple of times recently the meaning of Critical Angle and its relationship with 
Refractive In� also there has been a request to publish a table of Critical Angles for the various 
popular gemstones. As usual I am going to make a meal of the response but for these of you who 
just want the table, it is contained on a separate sheet so that it may be removed or copied for 
reference. This article is a very superficial treatment of the optical properties of gemstones and is 
intended only to introduce Critical Angle. Double refraction (birefringence) · and dispersion are 
deliberately excluded. 

Light travels at about 186,000 miles per second, or more accurately 299,775 km per second, 
in a vacuum. For the sake of this discussion we will assume that the velocity of light in air is the 
same as in a vacuum, (actually it's about 65 bn per second slower). However light does not travel 
at the same velocity in other transparent mediums, the velocity is reduced in a more optically dense 
medium and the amount of the reduction gives the refractive index for the more dense medium. The 
formula below shows the relationship; 

Refractive Index (n) == Yelocity of light in a vacuum 
Velocity of light in the denser medium 

This is only provided for background interest as not everyone has the tools or training to measure 
the velocity of light in a vacuum or anywhere else, for that matter, and anyway there are lookup 
tables giving the refractive index for most materials. A more useful formula is SneUCs first Law of 
Refraction which states; "A light ray passing from one transparent medium to another transparent 
medium of a different refractive index is refracted at an angle according to the relationship shown 
below; 

or 
n1 sin i = n2 sin r 

. n1 . . sm r = - sm 1  
fi2 

where n1 = refractive index of the first medium 
n2 = refractive index of the second medium 
i = angle of incidence of light ray 
r = angle of refraction of Hght ray 

Not��\.. 
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If n1 is assumed to be air (RI = I )  then the fonnula becomes; 

n = sin i 
2 sin r 

· Where n
2 

is the refractive index of the denser material ie the gemstone. 
See Fig. I by way of explanation. 
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The Critical Angle is "The angle at which a light ray, travelling in a dense medium (eg a 
gemstone), is totally (internally) reflected when it strikes a flat polished interface with a less dense 
medium (normally air). " This is expressed as follows; 

where im is the minium angle of incidence for total internal reflection. 
n = refractive index of external medium (air = I)  
n... = refractive index of denser medium (eg gemstone) 

Therefore, if the refractive index of the gemstone is known, the CriticaJ Angle can be calculated, 
as Sin-1• I/refractive index of gemstone. So, for quartz the Critical angle is; 
Sin·1 • 1/1 .544 = Sin·1 0.648 = 40.37°. 

See Figures below for more clarification. 
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As the pavilion angle (x) is reduced, the angle of incidence (at the pavilion/air interface) is also 
reduced, bringing it closer to the Critical Angle. When angle x goes less than the Critical Angle the 
l ight rays coming into the stone perpendicular to the table will move into the critical cone and are 
lost out of the pavilion and not back to the viewer . 
. The above represented scenario is considerably oversimplified as the pavilion is normally made up 
of facets at many different angles, the stone will be moving when viewed and light will generally 

be coming from all directions, not just perpendicular to the table. 
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Notes: 

I .  Refractive Index. As this note concerns the relationship between RI and Critical Angle, 
the RI range, for a particular material, is not relevant, only the lowest RI, which will give 
the highest Critical Angle, is  considered. For example Calcite has an RI range of 1 .49 
to 1 .66 which would give a range of critical angles of between 42. 16° and 37.0° 

respectively. Clearly, if no light is to be lost then the higher of these angles must be 
used, ie calculated using the lower RI. 

2. Recommended PA Vll..ION angle. The angle, or range of angles recommended here are 
based on angles recommended by Sinkankas and the Vargases, for a table parallel to the 
girdle, and, which have worked for me. Generally the angle shown is for the shallowest 
angle on the pavilion, unless a special effect is wanted where light is required to travel 
through the stone to create a dark star, for example. In such a case the dark star might 
be caused by rutting the culet facets below the critical angle. 
Pavilion angles may be cut below the critical angle without leaking light, if an apex or 
domed crown is to be used. 
Shallower angles than these recommended may be used with the high RI materials but 
this can cause light rays to be "trapped" ll ie they go round and round inside the stone. 
Clearly they will escape eventually, but as they are not disciplined to the two ( or three 
for reborcflectors) internal bounces they could come out anywhere. One advantage of the 
shallower pavilion is that the rays that do eventually come out of the crown will have 
travelled further in the gem material which will intensify the dispersion ( differential 
refraction according to wavelength (colour)) effect. 

3 .  Recommended CROWN angle. There are no recommended crown angles in  this note as 
the crown angle will depend on many factors in addition to the critical angle. The points 
made here are very general and each piece of rough should be considered on its own 
merits. Generally the crown mains will lie in the range of 25° to 55°. Shallower angles 
are used to produce brightness while steeper angles are used to enhance fire and 
scintillation. However fire is inhibited, to some extent by inclusions and/or body colour 
(not necessarily a very deep body colour), therefore heightening the crown on a coloured 
gemstone might actually be counter productive if an increase of fire is desired. When 
deciding on the hight of the crown the body colour should be taken into account. In fact, 
some cutters will cut deep red garnet at below the critical angle, with a low crown, in 
order to get 1mmt light flowing through the stone so that the colour can be appreciated. 
Another factor in crown height-is the amount of rough material left after transferring, (I 
nearly always cut the pavilion first). If there is no other reason to cut the crown to a 
specific height then use as much of the remaining material as is sensible for the material 
and the design. Remember that a deep crown will cause a loss of brightness, may make 
the stone too dark due to body colour, or may cause problems with mounting. As you 
see� there is more to the choice of crown angles than critical angle alone. 
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Relationship between Refractive Index am Critical Angle 

Lowest CRITICAL Recommended 
MATERIAL R.I. ANGLE Pavilion ansJ.c 

NAWRAL MATERIALS 
Fluorite 1 .43 44.37° 45° 

Opal (file) 1.45 43.60° 440 

Calcite 1 .49 42.16° 43° 

Natural glass l.SO 41.81° 43° 

lolite 1.54 40.49° 43° 

Quartz 1.544 40.37° 43° 

Beryl 1 .57 39.56° .42 - 43° 

Topaz 1 .61 38.40° 42 - 43° 

Tourmaline 1.62 38.12° 41 - 42° 

Apatite 1.63 37.84° 40 - 42° 

Danburite 1.63 37.84° 40 - 42° 

Peridot 1 .65 37.3 1° 40 . 42° 

Spodumcnc 1 .66 37.04° 40 - 42° 

Diopsidc 1.67 36.78° 40 - 42° 

Z.Oisitc, cg Tam.mite 1 .69 36.28° 40 - 42° 

Spinet (natmal) 1 .71  3S.79° 40 . 42° 

Spine! (synthetic) 1.73 35.31° 40 - 42° 

Gamet (Rhodonite) 1.72 3S.55° 40 - 42° 

Gamet (Grossular) 1.73 JS.31° 40 - 42° 

Gamet (Pyropc) 1.74 35.08
° 40 - 42° 

Cluysoberyl 1 .744 34.99° 40 - 42° 

Gamet (Almandioe) 1.76 34.62° 40 - 42° 

Corundum 1.766 34.27° 40 - 42° 

Zircon (metamict) 1.78 34. 18° 40 .. 41° 

Gamet {Spessartite) l.19S 33.86° 40 .. 41° 

Zilton 1.84 32.92° 40 - 41° 

Gamet (Uvarovite) 1.87 32.JJ
O 40 - 41° 

Gamet (Dcmantoid) l.89 3 1.94° 40 - 41° 

Spbene (11tanate) l.89 3 1.94° 40 - 41° 

Diamond 2.42 24.41° 37 - 40° 

Rutile 2.6 1 22.s3° 37 - 40° 

SYN1HETICS 

Glass J .44 43.98° 45° 

Y.A.G. 1 .83 33. 12° 40 - 4 1° 

G.G.G. 1 .97 30.511) 40 - 41° 

C.Z. 2. 15 27.72° 37 - 40° 

Lithium Niobate 2.2 l 26.90° 

37 - 40° 

Strontium Titanate 2.4 1 24.52° 

37 -
40° 

Synthetic Rutilc 2.60 22.62° 37 - 40° 
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Originally published in Faceters ' STONECHAT, The News Letter of the UK Facet Cutters Guild, Sept 1997 

Critical angle (part 2)  JCF 

[ recently had the pleasure of hosting Philippe and Mrs Olastre for a couple of days during their recent 
holiday to this country. While we were discussing this and that on the faceting front he asked me why 
[ had not completed the article in the last newsletter by adding some information on the maximum 
pavilion angle. He explained that I had identified critical angle and recommended minimum cutting 
angles for the pavilion, but had not mentioned the maximum pavilion angle before light was lost 
through the pavilion. See Fig.I. 
Philippe had already done the necessary calculations, which included Fig.1, and the work Iproduce here 
is mainly his, with a few frills added by me. [t can be seen from Fig.1 that light is lost through the 
pavilion, if the pavilion angle is too high. 
Philippe's calculation for maximum "z" is shown below; 

Where "x" = 180°-(90°- s)-(180°- 21) - see Fig.I 
and "x' < 9Cr- i1 [i1 is the critical angle] 

therefore 180°- 90°+ 1: - 180"+ 2g < 90°- i1 
therefore 32 • 90° < 90° - � 
therefore • < (180°- �)/3 - otherwise light is lost. 

One practical use for this information is in the 
design of cuts which are longer on one axis than the 
other, for example ovals and rectangles. If a culct 
point is wanted, rather than a keel then the end 
angles will have .to be shallower than .the side angles. 
If the end angles are made to equal the critical angle 
and the side angles are made to equal the maximum 1 
angle, then that represents the largest theoretical lJW ----------------' 
ratio for the stone, and this is calculated exclusively from the refractive Index of the material. In 
practice you would not want to cut right on the critical or maximum. angle as this gives little tipping 
leeway. 

By knowing the Refractive Index of the material, the critical angle, maximum angle and 
maximum UW ratio can be calculated. To save you having to make these calculations [ have included 
a graph from which you can read off these three values for any value of RI. 

As you will never meet a two dimensional three facet stone this information is partially 
academic. However it is intended to be thought provoking regarding the reason why the pavilion angles 
in particular, are what they are, and what happens to the brightness of the stone when they are 
changed. It also shows why it is more difficult to achieve a bright Quartz �n a bright Cubic Zirconia. 
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JEAR USFG MEMBER: As you probably know, one of the problems of our USFG Guild is not having a 
�ntralized locale for meetings. Every officer lives in a different state, the one exception is our president and 

- secretary. Our only communication is by phone, e-mail or snail mail. The same communication handicap is 
also pervasive among all ofUSFG's members. This is why the questionnaire that follows is most important. 

Please answer the following queries. If your membership is still active please ignore question # 1 .  You have 
the option of remaining anonymous. 

I )  If you intend to end your membership, would you underline one of the following reasons: 
A. Just desire to. B. A negative reason. 
If' B" is underlined, would you please state why ______________________ _ 

2) What information that has not appeared in past issues of the USFG Newsletter would you like to read, 
. study and work at _______________________________ _ 

3) What kind of articles have. you found interesting and informative that you would like to see more of? __ 

Have you found articles reprinted from other Guild's Newsletters interesting and informative? _____ _ 

'J you object to articles from other Guild' s Newsletters appearing in the USFG? YES NO 
.dYES is underlined, will you please comment? __________________ �---

Would you.please list OTHER USA or Foreign Faceting Guilds that you belong to ________ _ 

Do_you belong to Jerry Dewbre's "Faceting Digest" on the internet? YES NO 

What are your GRIPES or POSITIVE COMMENTS about the USFG? ____________ _ 

Would you consider being a future Editor for the USFG? YES NO 

Do you have e-mail capability? If so, would you please give your e-mail address. 

On the reverse side will you please give a short biography of yourself, your faceting background,- equipment 
used and level of skill, i .e., the competitions you have won and your grades achieved. 

Signed___, __________________ Anonymous, if you so desire. PLEASE SEND TO: 

11arles L.Moon, Vice Pres., 
·5 Myrtle Court, Arcata, CA 9552 1 
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