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MEMBERSHIP-CARD POLICY 
Membership cards ,vill be sent as inclusions in the newsletter. Members who renew their 
membership or new members ,viii receive ne,v 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 bel\veen nev,1sletter 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 Ne,vsletter have been reproduced and 
are no,v available from the Guild's Newsletter Editor. 

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

Back issues (,vhile the su2ply lasts) arc priced at $2.50 per issue plus mailing costs 
($ I .00 for one issue plus $0.50 fOr each additional issue mailed in the same package 
(i.e .. $3.50 tbr 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. § 
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PRESIDENT'S MESSAGE 
Jim Perkins resigned from the presidency of the USFG this past 
July and, following the constitution, I have moved from vice presi
dent up to president. Jim did an excellent job of helping set the 
USFG course of action for the next couple of years and I'm not 
anticipating any major changes in direction. 

The Board of Directors will be concentrating their efforts towards 
making the USFG 2003 North America Faceting Challenge a big 
success. All interested Master Faceters may find the designs and 
rules for the NAFC on the USFG's Website. Art Kavan and Jeff 
Ford are heading up the competition committee along with 
Charles Moon's experience and guidance. 

The rules for the 2003 Single Stone Competition are in the process 
of being scrutinized, finalized and shipped out the door. 

Kudos to Ralph Mathewson, Charles Moon, the competition com
mittee, and all the other folks who helped with the development of 
a truly objective method for judging stones in competitions. This 
should help remove some of the stress from judging and will give 
all contestants a realistic assessment of their efforts. 

I would encourage all members to visit the USFG website for up
to-date information on both this competition, the single stone com
petition and related faceting subjects. Dan Linder is doing an ex
cellent job with the site; it's one of the easier ones around to find 
what you're looking for. 

Congratulations to this year's single-stone competition entrants 
and a huge welcome to this year's novice entrants. If your exper; 
ence with competition is anything like mine, then you realize the 
huge step forward in your faceting skills that the cutting and judg
ing have provided. It is especially gratifying to see three of the 
four pre-masters entrants - Arnold Robertson, Barry Johnson and 
George Kaufinann -- were from last year's novice class entrants. 
A major goal of the single-stone competition is the development 
of world-class master faceters and this is one of the ways it is 
done. Once again the master's division has shown us that it's pos
sible to be almost perfect - A hearty thank you goes to Dick Fair
less, Art Kavan, and Don Dunn for establishing the lofty target 
that we can all aspire to reach. 

Keith Wyman 
President, USFG § 

ANOTHER FIRST 

The USFG Board Of Directors has unanamously voted to expand 
the board's complement to include past board members who wish 
to continue their involvement with the guild, particularly serving 
as advisors who have accrued a critical knowledge of the guild's 
past activities. These individuals will carry the title of 

EMERITUS BOARD MEMBER 

and will be endowed with full voting and other BOD priviledges. 
With great pleasure the USFG announces that the initial emeritus 
board member position has been filled by 

CHARLES L. MOON. 
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NEW SOURCE OF GEMSTONE ROUGH 

By Jack E. Gross 

A recent segment on one of the morning TV talkshows featured a 
new company (LIFEGEMS) who specalizes in converting crema
tion ashes into genuine diamonds for the purpose of being a keep
sake (at $22,000 per carat). I thought our readers might tolerate a 
tongue-in-cheek treatment of this new source of rough that was 
included in the May, 2000 issue of our local rockbound club's 
newsletter. 

ARE YOU THE FAMILY JEWEL? 

By G&F Editorial Staff 

Consider the following "jewel" (ugh). For those not familiar with 
the gemstone business, the trade is becoming notorious for pro
ducing man-made imitations of natural stones. One of these artifi
cial stones is produced by melting the ash from the Mt. St. Helens' 
volcanic eruption. Have you ever considered that you are a 
''.jewel-in-the-rough." It is well known that our bodies contain a 
reasonable volume of minerals, not at all unlike some of those 
found in the materials from which gemstones are formed. These 
minerals are the primary constituents of the ash which remains 
after cremation. Why not send this ash to the manufacturers of 
Mt. St. Helens' gemstones and have them convert it into a stone 
for a nice keepsake ring? Of course, obtaining a setting might be 
a problem if you are more than a 10-15 carat stone. Also, your 
descendants might be disappointed if you tum out to be quartz 
rather than ruby or emerald. Apparently, diamonds aren't the only 
thing that can 11be forever.11  § 

SOURCES OF THIS 
NEWSLETTER'S INFORMATION 

Th<; USFG is co9tinously involved in such newsletter (an� infonna_tion) ex�ha,nges 
wh_1ch currently mclude the following newsletters and their respective puhhshmg 
gm Ids: 

ANGLES-Faceters Guild of Southern California 
FACETERS' STONECHAT-UK Faceter Cutters Guild 
FACETS---Columbia-Willamette Faceter's Guild 
FACET TALK-Australian Faceters' Guild 
MEET POINTS-Vancouver Island Facelers' Guild 
THE CRYSTAL AND GEM NEWS--North Puget Sound Faceting Guild 
THE NEW MEXICO FACETER--New Mcxico-Faceters Guild 
NEWSLETTER-The North York Faceters Guild 
NEWSLETTER--Texas Faceters' Guild 
OFF-THE-DOP-lntennountain Faceters Guild 
THE TRANSFER BLOCK-The Faceters Guild Of Northern California. 9 
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EDITOR'S NOTE: Mall)' stone diagrams for this newsletter are 
'Drinted with GemPrint. The GemPrint software converts one of 
1·he stone dimensions into a "UIW" expression. Robert Strick
and, developer of the GemPrint software, provides an exp/ana
'ion of the term.§ 

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

DUES AND NEWSLETTER POLICY 
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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ALIGNMENT DOPS 

by Jim Stanclift 

Purpose: To provide directions and hints to those that are consid
ering machining the gauging tools for checking the alignment of 
their faceting machines. 

Recently two excellent articles appeared in lapidary publications 
discussing methods and procedures for aligning faceting ma
chines. They are: "Faceting Machine Alignment" by Paul A. Head 
which appeared in the March 2 002 Volume 12 , Number I of the 
United States Faceters Guild Newsletter at page 13 and following; 
and a recent article by Don Rogers which appeared in the May 
2 002 issue of Lapidary Journal at page 49 and following. 

The articles taken together provide excellent information and pro
cedures for checking and correcting (if necessary) the alignment 
of most faceting machines, with coverage of platen or master lap 
flutter, platen alignment both parallel and perpendicular to the 
spindle axis, confirmation of protractor angle accuracy, co
linearity of quill, collet chuck and rod (dop), and so on. 

To make some of the measurements, particularly those pertaining 
to the accuracy of the angle to the platen of the quill as indicated 
by the protractor, Don Rogers in his article "In-Line Faceting" 
suggests making several simple measuring devices he calls 
"monster dops." The purpose of these "monster dops" is to assist 
in checking the 0°, 30° , 45 °, 60° and 90° readings on the protrac
tor as true and accurate indications of the angle of the dop to the 
platen ( and/or master lap) and concurrently the facet to the axis of 
the gem being faceted. After reading that article, and with the 
long held suspicion that my Prismatic was not as accurate as I 
would like, I decided to machine such a set of "monster dops." 
The following discusses the procedures of machining of such 
"monster dops" with tips and cautions obtained from that experi
ence. 

If you own a lathe, have the use of a lathe from a fellow faceter or 
acquaintance. or in some other manner have access to a small 
lathe, or can induce a machinist to allow you the use of a lathe or 
trade for his time this project is worth the effort. 

I would suggest making four such dops: (I) a 0° /90° dop; (2) a 
30° dop; (3) a 45 ° and (4) a 60° dop. However, it is conceivable 
that a judicious combination ofa 30° snub nose on the outward 
end of a 60° monster dop would reduce the number of dops to 
three. thus reducing the scope of the project. The number is a 
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30" /60" ALIGNMENT DOP 
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matter of preference. 

Material of choice is aluminum 6061 which has good machining 
properties, easily produces a smooth surface under the cutting 
tool, needs no additional finishing, will not corrode over time, andr 
most importantly, is lightweight, an important factor considering 
that this weight is to be positioned at the extreme end of the quill. 
Alternate material might be some hard plastics that are thermally 
stable, readily machined, relatively lightweight and strong in tor
sional shear. This last criterion is important during the machining 
process and in part determines the procedure necessary to machine 
the final diameter of the monster dop shaft and to a much lesser 
degree will determine the life of a given "monster dop." I would 
suggest working with 2 "  diameter material or slightly larger that is 
approximately 13" or more in length. Smaller lengths and larger 
diaraeters can be worked as well. However, keep in mind that the 
greater the width of the surface of the dop positioned against the 
platen and/or master lap, the greater the accuracy of the measure
ment that can be obtained. 

The machining of these dops is a simple procedure ideally suited 
to the home machinist, to the araateur machinist, or the skilled ma
chinist as well. Machining is done on a lathe. Any tool room or 
small shop metal lathe is suitable. Accessories required will be a 
center rest, center drill, center tool holder, cutting tools, blade type 
parting-off tool, drill chuck and key and a micrometer (1-3" 
preferable, however one can get by with a 0-1 ") and a caliper. 

The 0°/90° Alignment Dop 

Step 1. 

f ,oo . - t 
F!NlSHr CUT 

a.oo t I.OD-

L 

'"'' I I" .375 ¢ I '- _.-- :" ' __ -- a.DD¢ 

RUUGH CUT 

O" /90"ALIGNMENT DOP 

Place the 211 diameter stock in a three jaw chuck and rest on a cen
ter rest set approximately 3" from the outer (right) end of the 
stock. Adjust the center rest's three bearing surfaces to center the 
stock piece and tighten the locking mechanism on them. Tighten 
the chuck jaws with the chuck wrench. 

Step 2.  

Put a bit of lubrication on the stock where i t  will pass over the 
center rest supports. lf the end face of the stock piece is planar 
and perpendicular to the axis of the piece proceed to Step 3. If 
not, face the end of the stock piece using a cutting tool in the tool 
holder mounted on the compound rest and set to travel perpendic
ular to the length of the lathe bed, using light cuts of .005" to 
.01 O" depth. Recommended cutting speed for aluminum is 300- to 
1,000-feet per minute. Using a 2 "  diameter stock piece having a 
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rough circumference length of5", the recommended speed would section. Remove the piece from the 3-jaw chuck. 
be 60 to 200 rpm. I have found that the higher speed seems to 
work better. A bit of coolant or lubricant is highly recommended. Step 7. 
This can be applied manually from a convenient container or dis-
penser. 

Step 3. 

With the drill chuck in the tailstock and a center drill in the chuck 
and tightened, turn the lathe on and proceed to advance the center 
drill slowly into the end of the stock, watching carefully for any 
indication that the point of the drill and the center point of the 
stock end are not in alignment. Make any necessary adjustments 
to the center rest supports to correct any misalignment. Advance 
the drill into the stock piece only deep enough to provide a well 
for the point of the center rest to bear on. Extra depth and width 
here is not necessary as this portion will be cut off and/or ma
chined away during finishing of the dop shaft. 

Step 4. 

Put a left cut, or round nose tool bit in the tool holder and set the 
tip to the level of the axis of the stock piece. Make successive 
passes from right to left from the end of the stock piece to a point 
approximately 2 "  towards the 3-jaw chuck. This dimension is not 
critical. However keep in mind that some of this length will dis
appear when the center drill hole portion of the stock is removed. 
Continue cutting until the shaft diameter is approximately 3/8" in 
diameter but not less than I /4" in diameter. Square the shoulder 
face perpendicular to the protruding shaft. The final diameter of 
the shaft will be machined in a following step. It is important to 
leave this extra shaft diameter as the torsional force produced by 
the pressure of the cutting tool bit at the larger circumference of 
the stock piece while truing it up, will exert a good deal of force 
that must be resisted by the small cross-sectional area of material 
of the dop shaft. That torsionally shear is relative to the leverage 
length (radii) of the large diameter portion of the "monster dop" to 
the radius of the small diameter of the dop shaft. The shear 
strength of aluminum in this situation is not that great and can 
quickly fatigue and shear off. 

Step 5. 

Move the center rest towards the chuck and reset. Take a cleaning 
pass across the outer diameter of the stock piece for a distance of 
about 1 ". Substitute the parting tool in the tool holder. Position 
the blade and holder perpendicular to the axis of the stock piece. 
This can be done by leaving the tool holder loose on the com
pound rest and moving the carnage so that the parting-off tool 
blade rests without gaps against the face end of the shoulder face 
cut. Tighten the tool holder in place and position to part off a 
piece that will leave a cylinder or plug, of about an inch in depth. 

Step 6. 

Remove the center, center rest and stock piece from the lathe. 
Place the parted off piece in the three jaw chuck with the smaller 
diameter portion (the dop shaft) in the jaws of the chuck and 
tighten in place. Face the outer end perpendicular to the axis of 
the dop and take a truing pass across the large (2 "+/-) diameter 
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Reverse the piece in the chuck placing the larger diameter section 
in the jaws and tighten in place. Turn the lathe on to verify that 
the piece is running true without any dop shaft wobble evident. 
Reposition and check again if necessary. With the micrometer, 
measure the diameter of the dops that your faceting machine uses. 
Typically these are 1 /8" in diameter. With the tool bit once again 
in the holder carefully, with light passes, reduce the size of the 
dop shaft to the desired diameter (1/8" typically). Remove from 
the chuck and viola!. You have one 0 ° /90 ° alignment dop. 

The 45 Alignment Dop 

OPTIONAL SHOULDER -

45• ALJGNMENT DOP 

Step 1 .  

Repeat Steps 1 through 4 of  the O O /90 ° Alignment Dop procedure 
above. At Step 4, part-off the larger diameter section so that it has 
a width of3-1/4" or so. Note: the only critical dimension in all of 
the "monster dops" is the diameter of the dop shaft at 1 /8" (.125"). 

Step 2 .  

Remove the center, center rest and stock piece from the lathe. 
Place the parted off piece in the three jaw chuck with the smaller 
diameter position (the dop shaft) in the jaws of the chuck and 
tighten in place. Face the end at 45 ° to the axis. To do this move 
the compound rest to a 45' setting (the angle between the axis of 
the compound rests travel and the axis of the lathe will be 45') 
before taking the cutting passes. When a surface of approximately 
3/8" to I /2" of angle face width has been machined on the 45' 
angle, check this for the correct angle. A number of measuring 
tools can be used for this including machinist combination 
squares, machinist protractors, draftsmen plastic 45° /45°/90' tri
angles, and so on. Do not use plastic protractors as their degree of 
accuracy is most likely less than the protractor on your faceting 
machine or the dial gauge of the compound rest on the lathe that 
you are using. However the angle settings of the compound rest 
should be as accurate as any of the measuring instruments. Make 
necessary adjustments in the setup and continue cutting checking 
as you go. 

Step 3. 

Follow Step 7 of the 0 ° /90 ' Alignment Dop procedure above. 
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The 30° Alignment Dop 

Step I .  

30" AIJGNMENT -1!ill' 

Repeat Steps 1 through 4 of the 0°/90° Alignment Dop procedure 
above. At Step 4, part-off the larger diameter section so that it has 
a width of 2-3/4", or so. 

Step 2. 

Remove the center, center rest and stock piece from the lathe. 
Place the parted off piece in the three jaw chuck with the smaller 
diameter portion (the dop shaft) in the jaws of the chuck and 
tighten in place. Face the end at 30° to the axis. To do this move 
the compound rest to a 30 ° setting (the angle between the axis of 
the compound rests travel and the axis of the lathe will be 30°) 
before taking the cutting passes. When a surfuce of approximately 
3/8" to 1/2" of angle face width has been machined on the 30° 

angle, check this for the correct angle as described above. Make 
necessary adjustments in the setup and continue cutting, checking 
as you go. 

Step 3. 

Follow Step 6 of the 0° /90' Alignment Dop procedure above. 

The 60° Ali,mment Dop 

2.00 (/J 

60° ALIGNMENT DOP 

Step I .  

Repeat Steps I through 4 of the 0'/90' Alignment Dop procedure 
above. At Step 4, part-off the larger diameter section so that it has 
a width of 3�3/8 11 or so. 

Step 2. 

Remove the center. center rest and stock piece from the lathe. 
Place the parted off piece in the three jaw chuck with the smaller 
diameter portion (the dop shaft) in the jaws of the chuck and 
tighten in place. Face the end at 60° to the axis. To do this move 
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the compound rest to a 60° setting (the angle between the axis of 
the compound rests travel and the axis of the lathe will be 60 °) 
before taking the cutting passes. When a surface of approximately 
3/8" to 1/2" of angle face width has been machined on the 60° 

angle, check this for the correct angle as described above. Make 
necessary adjustments in the setup and continue cutting checking 
as you go. 

Step 3. 

Follow Step 6 of the 0° /90° Alignment Dop procedure above. 

Now you have four "monster dops" which will provide the gaug
ing tools necessary to measure the protractor settings on your 
faceting machine at 0°, 30° , 45°, 60° and 90° for accuracy. § 

REMARKS BY A CONVERT TO COPPER LAPS 
(Presented to the Northwest Faceter's Symposium, 

British Columbia June 2002) 

By AL MANEST AR 
North York Faceting Guild 

A great number of these facts and ideas have been acquired 
through years of listening, reading, and experimenting. They are 
not all my ideas and I wish to give credit to all those who 
came before. 

THE INITIAL RESISTANCE 

All serious facetors have over the years heard of this method or 
that method that was the best, least expensive, fastest, gives the 
best finish, the best polish. Faceting is a world of seeking bests. 

My first introduction to copper laps was at a gem show about 
twenty-five years ago. At that time I thought what a waste of time 
to use a messy, archaic way of cutting. I had been taught the mod
em method of metal bonded laps, which were "clean, efficient, 
and fast." Over the next twenty years I acquired more than fifty 
laps ranging from the nickel plated laps, to the extremely well 
made solid steel laps. Over this same period of time I also ac
quired about 15 copper laps of various vintages some unused, 
some well made, others looking as if they had been through the 
wars. Some were commercially manufactured. Others were made 
from a quarter inch flat plate and accurately drilled and cut to a 
six-inch diameter. Several were one-half-inch thick and very 
heavy. These copper laps sat stored in a drawer seldom being 
looked at nor had I even attempted to use them. I had always 
kept several new bonded laps on hand for special cutting jobs. 
Today my total supply is about fifteen laps of which most are 
coppr laps. 

My opinion of copper laps was that they were: 
-messy and required a lot of clean up. 
-very slow cutting. 
-a great deal of work for a small benefit. 
-very quick to wear out and then needed expensive resurfacing. 
-not even good enough to be used as a discus. 
-no longer popular and I didn't want to go against the flow. 
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Once upon a time there was a foreigner visiting Toronto from a far 
off land. This man praised a method of faceting that involved the 
use ofa maximum of three copper laps. The three laps were two 
cutting laps and one prepolishing lap. He also spoke of a greasy 
lap system with which he did almost all his cutting. I listened and 
thought the method had gone the way of the Dodo bird. 

I listened but did not hear. 

The late Sumner Olsen was a facetor who was renowned for the 
cutting of large faceted eggs. His experience with metal bonded 
laps were very dismal. He found the longevity of metal bonded 
laps was short. He had rough cut more than twenty large eggs 
which were all cut on one copper lap using 100 grit diamond. His 
total cost was about $50 .00 for the copper lap and about $50 .00 
for the diamond bort and the lap still had a great deal of use left. 

I read but did not comprehend. 

Wilf Ross. a renowned gem designer mentioned how little dia
mond bort is required to recharge a copper lap. He also men
tioned how little wear there appeared to be on the copper laps. 

I heard and did not hear. 

From this do you get the idea that I am stubborn. I'm not stub
born, I'm just very determined. 

My experience with 1500 and 3000 grit metal-bonded laps was a 
disaster for prepolishing. I had begun to use a 3000 -grit copper 
lap for a prepolish lap with very good results on Cubic Zirconia. 
The copper lap was on the suggestion of Bob Feir who had said 
that this combination of diamond and copper was necessary as the 
pre-polish on Cubic Zirconia. I cut very little synthetic material so 
my use of a copper lap at that time was limited. 

A NEW CONVERT 

Many facetors, myself included, have to be dragged kicking and 
screaming to try a system or technique that is no longer in favour. 
Copper laps were one of the things that had dropped out of favour 
many years ago. It seems that they are now regaining some popu
larity. 

1 have heard several facetors say that they have used the copper 
lap for polishing everything from fluorite to sapphire with good 
success. 

A few years after I had disregarded the advice of the genie and his 
cohorts, 1 had occasion to try using copper laps and found that I 
owed an apology to Ralph Weston, a member of the Australian 
team in the 1995 International Faceting Challenge. He and the 
other copper lap advocates were right in regarding the use of cop
per laps for cutting and polishing. 

Why did I decide to try copper laps? I had agreed to re-cut twenty 
yellow native-cut Kunzite gems in the 50 plus carat size. Anyone 
who has cut Kunzite knows about the perfect cleavage, the shock 
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sensitivity, and the dozens of other problems that are inherent in 
the stone. One rule is to use nothing coarser than a 600 -grit lap to 
help eliminate some of the cutting problems. The use of a coarser 
lap will normally lead to the problems of cleavages opening up 
and fracturing. With such a large number of stones I decided to 
use one of my new 600-grit metal bonded steel laps. 

WOW at first it was great There were no problems. It was like 
cutting through butter with a very hot knife. The first two stones 
cut very rapidly on the metal bonded lap, the cut was smooth and I 
had no fracturing or cleaving--! was extremely pleased with the 
results. By the sixth stone I started noticing a drop off in the cut
ting rate. After ten stones the cutting rate was drastically reduced. 
This was especially noticeable on the facets that seemed to have 
directional toughness which is common in Kunzite. Freshening 
the tap with a piece of Silicon Carbide did improve things slightly 
but not enough to please me. At the rate the cutting was proceed
ing I felt that I would never finish. The cost of another new metal 
bonded lap, started me thinking about Ralph Weston's and Sum
ner Olsen's success with copper laps. 

A copper lap was withdrawn from the drawer and charged with 
600 grit diamond. The first Kunzite was cut in a very short time. 
The cut was even finer and smoother than the 600 metal bonded 
steel lap. The copper lap was recharged and the second and third 
stones were done rapidly and by the time I finished the last Kun
zite I was another copper lap convert. 

ECONOMY OF COPPER LAPS 

The cost factor involving copper laps should make a facetor sit up 
and take notice. The initial cost of a copper lap is about one half 
to one third the cost of a metal bonded lap. The cost of diamond 
bort, which over the years has become comparatively inexpensive, 
is one the most cost effective items that a facetor has at his dis
posal. 

There are several factors that have made the copper laps more 
costly. The price of the raw material has gone up drastically. The 
cost per hour in a machine shop is high and the length of time in
volved in setting up to cut one lap makes it a very costly opera
tion. To find a qualified machinist that will do the necessary work 
that is involved in the manufacture of a fine copper lap requires 
patience and luck. Copper as a material is handled quite differ
ently from other metals. Many laps have been spoiled and mate
rial wasted by machinists who had little or no knowledge of han
dling copper. The copper lap is still one of the best dollar invest
ments that a facetor can have. 

One of the beauties of copper laps is that they can be resurfaced 
and trued up if the original has enough thickness. In all fairness a 
facetor should warn the machinist what the lap was used for and 
about the presence of diamond imbedded in the copper. Just be
cause the diamond is not visible, it doesn't mean that it is absent 
and it may still play havoc with cutting bits. 

There is an alternative to the high cost of single lap machining and 
that is to do the cutting and polishing on laminated laps or "circuit 
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boards." 

These circuit boards are used in the electronics industry. The cop
per on them is in its purest form. Much of the circuit board mate
rial is copper on both sides so gives double the use. The surface 
of some circuit boards may be textured, which makes them great 
for polishing. They can be easily shaped with a fret saw and can 
be made for a couple of dollars. I have held them on a master lap 
with contact cement but my favourite method is to use a film of 
olive oil which makes the lap easy to remove and the olive oil can 
be washed off with soap. With the contact cement I noticed an 
uneven surface to the lap. It was also difficult to remove and 
clean up. 

PROBLEMS WITH COPPER LAPS 

Copper laps do have drawbacks and one is that damage can be 
caused by the inadvertent dropping of a lap. Landing on its edge 
will not seem to have caused major damage but it will become evi
dent when the smooth running of the lap is destroyed near the 
edge. Even after being machined a lap dropped on its edge will 
show evidence of the impact. This shows up as a harder area on 
the lap coming in from the edge toward the center of the lap to the 
depth of about I inch. This to me was an indication of work hard
ening. Dropping the lap in some cases will cause the lap to be
come dished or arched which again leads to uneven operation. 
The only cure for this is re-machining both surfaces if there is 
enough thickness. This becomes a costly boo-boo. 

Another problem can be the gouging of the lap surface with the 
stone. This gouging can be caused by a number of mishaps. One 
cause of gouging is insufficient diamond on the surface of the lap. 
Another cause is bringing a very sharp edge or culet into contact 
with the lap with undue force when the lap is running in an up
stream mode. The lap may not be ruined and can still be used by 
avoiding the scarred area. On the other hand damage from drop
ping a metal-bonded lap may not show up due to the uneven run
ning of some of the laps. Gouging of a metal bonded lap is almost 
impossible due to the hard metal surface. 

Another drawback with copper laps is when a facetor limits the 
area of use to a very narrow band of the lap surface. The use of 
this very narrow band does cause excessive wear making it more 
difficult to cut accurately. Unlike metal-bonded laps the copper 
lap can be repaired. There are several ways of doing this repair 
which will be discussed under RECUTTING AND REFINISH
ING OF COPPER LAPS. 

I have come across another problem with copper laps and that is 
\Vhen cutting stones that have fractures that are not removed in the 
preforming stage. When a section of the fracture breaks loose it 
can embed itself into the surface of the lap. This embedded piece 
can come around on the next revolution and give a violent jolt to 
the stone. If I have not been able to find the errant material buried 
in the surface of the lap, then a few passes with the slave stone 
clears up any minor problems in a short time. 
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CHARGING OF COPPER LAPS 

As possibly everyone knows, copper has a strong affinity for dia
mond. There are many methods or techniques of charging a cop
per lap and with every user of copper laps there will be a differeri 
technique. I will attempt to describe several methods that I have 
used and others that I have heard about. It is wise to use methods 
that are not harmful to health or damaging to equipment. Remem
ber that once a lap is charged with a coarser grit of diamond you 
cannot go to a finer grit size. 

Sumner Olsen wrote: "/ ma my diamond with a synthetic lubri
cant containing Teflon. This grease does not cause the diamond 
to form in balls as do petroleum-based lubricants. Simply apply 
the paste to the lap and embed ii by use of an old roller bearing 
such as a discarded wheel bearing. " 

Glen Godden wrote: "/ preform on a solid copper lap charged 
with 220 diamond powders maed with Teflon-based grease using 
about one ct. of diamond and I tbsp. of grease. I then put the ma
ture in a syringe and apply three or four small dabs 011 the lap. 
Then I rub the entire lap surface until these dabs are e venly 
spread with my finger lip. You can follow the same procedure for 
all the laps. I only use the 220, 325 and /200. ,ifter the preform I 
use the 325 to cut and the 1200 to prepo/ish. " 

The diamond grit is rolled into the lap surface with a roller bearing 
mounted on a shaft which presses the diamond into the surface of 
the copper. A great deal of pressure is not required on the roller 
( only 2 or 3 pounds of pressure will do). 

Hans Durstling wrote an article on the applying of diamond into a 
copper lap using both a shaped stone to force the diamond into the 
lap and a roller bearing. He used a microscope to do his inspec
tion of the lap surface to make a comparison of the two methods. 
He had used 80 -grit diamond and it was quite visible when applied 
to the copper. He stated that the shaped stone method did not em
bed the diamond very deeply into the copper. It was only about a 
quarter of the depth of the diamond grit. This depth he felt was 
insufficient for faceting purposes. The roller bearing method 
forced the diamond into the surface so that a portion of the dia
mond was exposed. The diamond was surrounded on all sides by 
copper and to the full depth of the diamond. In other words, not 
only had the diamond particles been pressed in, but the metal had 
been, as it were, folded back over them, like pressing sand into 
butter. 

I personally believe that the same thing happens with all grits of 
diamond on a copper lap but it would not be as easily visible un
der limited magnification. 

Here is another method from an unknown source. "Take a clean 
11ew lap. add two drops of baby oil, slowly rotate the lap holdi11g 
your finger against it and spreading the oil over the entire sur
face. Add a few very small piles of loose diamo11d grit and spre 
it with your finger tip. You will feel it spread out and !fit does11'1 
seem to cover the entire lap, then add a little more diamond. 
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As you will be using this lap to prepolish corundum, using any

thing softer than corundum to charge the lap is wasting your time. 
Essentially I don't bother force charging a lap as using corundum 
will achieve this. Using oil means the loose diamond will not be 
thrown off a spinning lap. I rarely need to make this lap turn very 
fast. 

As you use this lap it will get dirty and dry out. I ignore the dirt 
as long as it is providing the desired finish. Yes it trashes your 
fingers, but add the occasional half drop of baby oil. When it feels 
like the lap needs to be recharged I add a few drops of oil and 
wipe the lap down with a paper towel until it is clean and has a 
thin film of clean oil on it. I then add a few tiny piles of diamond 

as before and rub it around with a clean finger tip. 

Even when you are too enthusiastic with your diamond applica� 

lion it doesn't get thrown off and wasted anywhere near as much 
as with water cutting. I find I cut many more stones per carat of 
diamond, easily five times and of course it is so much quicker. " 

As you can see there are several methods to charge copper laps 
and they are all basically the same. I do not agree with everything 
that all the writers say but it makes me think and experiment. The 
writers all agree that the diamond is embedded into the copper and 
is securely held for its cutting life. 

I have observed that as my copper laps age with use the surface 
becomes work hardened. Also, with recharging the amount of dia
mond in the surface of the copper is increased. This means that 
the recharging sessions become further and further apart. 

My personal charging method is to clean the lap with Lava soap 
using a lot of water, then I spin the lap until it is dry. I then use 
Teflon bearing oil which I spread over the entire surface of the lap 
using my finger. I keep my diamond in a small large mouthed jar. 
Then to apply the diamond I dip my finger, which still has a 
residue of the oil on it, into the jar. The oily finger tip picks up 
the loose diamond which is then spread on the lap. It is wise to 
remove excess oil off your finger. If there is too much oil on the 
finger it will pick up more diamond bort than is needed. The op
eration is repeated until the whole surface of the lap is evenly cov
ered. Then for diamond grits of 220, 325 and 600 I use a small 
bearing that is about one quarter inch wide and fits on a quarter 
inch shaft that is about four inches long. (This happens to be a 
damaged Raytech dop.) 

My theory on the embedding of diamond with a small roller is that 
the small contact area of the roller forces the diamond into the 
copper perpendicular to the surface. A large roller having a larger 
contact area takes more pressure to accomplish the same result as 
the smaller roller. 

For diamond grits of 3,000 and finer I use half of a corundum 
boule as a slave stone. This half boule has had both ends rounded 
across the width of the boule to give me a larger area of contact 
with the lap. I then run my machine at about 50 RPM and use the 
slave stone moving it from the edge of the lap towards the center. 
By controlling the angle at which I hold my slave stone (a plough-
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ing action) I move the oil and diamond mixture towards the center 
of the lap. I use the same technique and speed with the roller 
bearing. 

Sometimes, when recharging the polishing lap with 50,000 dia
mond bort, I spread the diamond on the lap as evenly as I can with 
my finger. Then I start polishing without embedding the diamond. 
The affinity that copper has for diamond helps to embed the fine 
diamond and as the polishing progresses more diamond is forced 
into the surface. As the lap dries out I just add more drops of oil 
as an extender. I do not use water with my polishing laps. I have 
found that this method is successful for me. 

At this stage of the charging or recharging as the lap dries out or 
the muck becomes too thick I add a few more drops of Teflon 
bearing oil. I do not wipe the lap clean with paper toweling as I 
want to get as much diamond into the surface as I can. After 
adding oil several times I apply a good spraying of almost pure 
paraffin oil. Then I wipe the lap clean and use an absolute mini
mum of oil for polishing. 

Using the slave stone is a dragging action and it does just that, it 
drags the loose diamond around, embedding only a small portion 
of it on each revolution of the lap. The slave stone does a good 
job in the middle range of diamond grits from 1,200 to 8,000. The 
embedding of the diamond is done with a tumbling action and is 
not perpendicular to the surface. 

I have also found that diamond impregnated laps give a much 
finer cut than can be achieved with metal bonded laps of the same 
grit. The reason is, I believe, that the diamond is not held abso
lutely rigid as in a metal-bonded lap. Any diamond that is pro
truding above the rest of the diamond particles is forced into the 
copper surface. This results in a very even layer of diamond on 
the surface. The lap manufacturers are making plastic surfaced 
laps that they claim give a cut of I ,200 -grit diamond on a metal
bonded lap with one of their plastic laps of 600 grit. Again the 
diamond is not held in an absolutely rigid position and it is possi
ble that the diamond has some movement. 

In the past year I have followed a discussion on the internet about 
3,000 grit diamond metal bonded laps and the scratching problem 
that occurs with them. I have also found this same to be true with 
1 ,200 grit metal bonded laps as they become worn. This problem 
usually means that the lap is retired to collect dust on a shelf or if 
it runs true it can be used as a master lap. 

One thing that facetors do not need is a lap that scratches deeply 
during pre-polish. Why did I bring this subject up? I have found 
that a copper lap is the answer to scratching during prepolishing. 
If a lap starts to scratch, all that has to be done is to use the corun
dum slave stone to force the errant diamond further into the cop
per surface. This technique works well with the pre-polish and 
polishing diamond sizes. 

When a lap used for pre-polish or polishing starts to cause prob
lems that are not cured with a simple solution these laps are rele
gated to a larger diamond grit size. For example a 3,000 grit lap 
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would be changed to 600 grit. 

Sumner Olsen wrote: "If there is a trace of metal on the surface of 

the stone being cut, it is a good indication of not enough dia
mond The lap is trying to do the polishing or cutting instead of 
the diamond being able to do its job. In my experience a copper 

lap can never be overcharged. " 

I have not talked about all the possibilities of charging copper 
laps. At the present I use only three laps for ninety-five percent of 
all my cutting they are 325 grit, 600 grit and 3,000 grit. 

1 will not get into the subject of scoring of copper laps. I do not 
score my laps. Scoring of copper laps is a personal thing and what 
works for some facetors will be defended by them against all chal
lenges. 

WEIGHT OF COPPER LAPS 

The weight of solid copper laps is one of the big disadvantages in 
their use but once they are turning they have the advantage of cen
trifugal force to keep spinning. They seem less susceptible to 
slowing down when cutting or polishing pressure is applied. The 
backing of pure copper with a lighter metal or material helps solve 
some of the weight problem. 

Backing materials vary in regards to the material used ranging 
from cast white metal to aluminum to Corian. Backing gives you 
a lap with enough thickness of copper for several re-cuts. The 
mass produced metal backed laps are the lightest but many of 
tl1ese do not run true and there is no return policy with some of the 
manufacturers. Solid copper laps more than 3/8" thick are heav
ier than is necessary. 

CLEANLINESS 

Yes copper laps can be messy to use at times. Freshly charged 
copper laps that still have the diamond carrying agent on the lap 
when you start to cut will end up as a black muck. This black 
muck is a combination of stone cuttings (swart) and copper oxide. 
At this stage the use of lots of tissue is a necessity. 

Like any cutting or polishing operation it is very necessary to be 
meticulous in the cleaning of your stone when changing to a dif
ferent coarseness of diamond. 

Cleanliness eliminates frustration 

After the initial embedding of diamond into the lap with either the 
roller bearing or slave stone, the lap can be used with a steady wa
ter drip. This is when the black muck washes away and the stone 
can be handled the same way that you would when you used a 
metal-bonded lap. 

Copper laps do acquire an ugly dark tarnish. and as this tarnish 
builds up on the lap it will slow down the cutting action. Cleaning 
the lap with LAV A soap and lots of water removes much of the 
tarnish. Household ammonia will also help remove the tarnish. 
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WARNING! You will get very attached to this lap and will try to 
use it for everything, but be VERY careful with emeralds! It is 
wise to make sure the lap is clean and you are only using water. 
The oil is easily forced into surface cracks in any emerald leaving 
a very nasty black stain that won't come out. 

CUTTING SPEED 

Yes copper· laps do slow down in their cutting rate but they can be 
recharged. The recharging becomes less frequent with the use of 
the lap. This is due to the amount of diamond that is embedded in 
the surface of the lap and the diamond is held more finnly by the 
work hardened lap surface. I have never experimented in compar
ing the cutting speed of a metal-bonded lap with a copper lap. 
The copper lap will still be cutting at the same rate over the whole 
of the lap's useful life with recharging done as necessary. The 
metal-bonded lap will slow down in its cutting rate with very little 
hope of bringing it anywhere near to its previous performance. 

When I am using a freshly charged lap that still has diamond and 
oil on the surface I use a speed of 50 to 200 R.P.M. The reason
ing for this is that I feel that the diamond is not all embedded and I 
can possibly embed at least some more particles of the loose dia
mond. At this stage any higher speeds will spray the black muck 
containing some diamond all over the splash pan and another 
cleaning job I do not need. I normally do several additions of oil 
before I switch to a water drip and/or increase my lap speed. Be
fore increasing the R.P.M. I use paper toweling to wipe away most 
of the muck from the lap. The increase in speed (to full speed) 
and the water drip then very quickly washes away any debris that 
is left. At this stage the charged copper lap for cleanliness of use 
is very comparable to a metal-bonded lap. A word of caution: it 
must be remembered that a freshly charged lap will be very ag
gressive in its cutting. 

RECUTTING AND REFINISHING 
OF COPPER LAPS 

When planning to have a lap resurfaced the use for the flat disk 
should be explained to the person doing the machining. The ne
cessity of having the lap as flat as possible should also be ex
plained. Speak to the machinist if at all possible. With the pre
sent day machine shop costs it might be more economical to ac
quire a new lap and put the other one up for retirement. This is 
especially true if the lap is thin, or if it is badly damaged. It is 
only fair to the machinist to be made aware that there is diamond 
in the surface of the lap. To have the surface of the laps machined 
down to the clean (uncontaminated) original metal will if done 
properly create a new lap. 

There are two methods that I have used to resurface a lap that is 
not warped but just needs a good clean up. These techniques do 
not repair a very badly gouged lap. They will possibly save the 
expense ofre-machining the lap. They do get out the dents and 
groves but do not repair a warped lap. 

This is a list of materials that I needed to use in the first method of 
resurfacing a lap: 
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several sheets of I 00-grit water paper. 
a piece of one quarter inch plate glass larger than the sheet of 
water paper. 
a piece of 3/4 plywood to support the plate glass or a solid flat 
surface to work on. 

I like working over the laundry tubs because of the access to a 
supply of water and the ease of clean up. Place the piece of glass 
on the flat surface and load the glass with water. Place the moist
ened water paper on the glass grit side up. The paper has a ten
dency to float but once the lap is placed on the paper the excess 
water is forced out and suction holds the water paper reasonably 
firm. 

Now comes the dirty work. Start out with a little pressure on the 
lap and move it in a figure 8 motion. After three or four figure 8's 
turn the lap about a quarter of a turn. I keep repeating this until I 
have gotten a smooth clean surface. It may take several changes 
of water paper. Keep an adequate supply of water on the paper 
and it may take several sheets of water paper to complete the job. 

The next technique takes less muscle but it does require the use of 
an orbital sander not a belt sander. Again water paper is used. 
Mount the water paper on the machine, thoroughly wet the lap and 
start to sand the surface of the lap using a figure 8 motion. After 
several figure 8 motions rotate the lap a quarter of a turn. Keep 
repeating the process until the surface is to your satisfaction. A 
word of caution---do not run the center of the orbital sander over 
the edge of the lap as this will round the edges and destroy the 
flatness of the lap. 

When both these techniques are over I wash the lap with plenty of 
soap and water using a stiff brush in the process. After the lap is 
dry I spread Teflon oil all over the lap. Then I take my corundum 
slave stone and with the lap on the faceting machine and the ma
chine running I use the slave stone on the lap surface for several 
minutes. I reverse the direction of rotation and repeat the process 
again. The lap is again thoroughly scrubbed with soap and water. 
Now I finally feel that the lap is ready for recharging with the ap
propriate diamond bort. I have not used the refinished laps for 
polishing. 

IN CONCLUSION 

The copper lap has found great favour in my cutting life. Most if 
not all the misconceptions I had about copper laps have been 
ground away. Now I pretty well use the copper lap for all my cut
ting with good success. My polishing on copper laps is still lim
ited. The few stones that I have polished on copper have been 
excellent. 

As you can see I am a slave to my copper laps. 

LONG LIVE COPPER LAPS 

I would like to thank Dr. Peter Herschman and my patient wife 
Jeannine for some suggestions they have made regarding this pa
per. § 
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TEST CUTS OF THE USFG 2003 
SINGLE STONE COMPETITION DESIGNS 

By Art Kavan 
(Co-Chair Competition Committee USFG) 

KRISTEN'S APEX 
Designed by John Franke 

USFG 2003 Masters Competition 

I cut this stone I Imm and some what out of order of the published 
diagram and will explain why. Most Master cutters have their 
own way of doing things and I am no exception, so have at it your 
own way, this is how I did it. 

I cut P I  to center point the best I could and then GI  & G2. You 
have to split the corners by eye and I would do this move a little 
differently. I then polished the girdle. 

Now I cut P2 and P5 at the same time meaning I cut 94-02-08- 16  -
22-26 and so on all the way around. The girdle line matched per
fectly but my center point was way off. Facets at indices 12-36-
60-84 are the key facets and where 12 was right on 36 came out 
l/4 in. high and the other two in between. So I re-cut 12-36-60-84 
and then all others to meet point. That squared the stone up 
nicely. then I cut P3 and then P4 last to fit. I used 50,000 dia
mond on a tin lead lap and used CZ as a material, you must use 
Beryl for the competition stone. I knew I wasn't perfect on the 
first couple steps and would probably pay for it on the crown. 

I turned the stone over and with a 600 lap checked out my girdle 
line by cutting it all the way around. This was easy as C I  and C2 
are both 46.94 degrees with a slight micro adjustment between the 
two. Everything went together pretty well. I left out P8 and will 
cut that in last with the polishing lap. I then repeated the above 
with a 1,200 lap and sizing the girdle, I decided to square up my 
apex facets and over cut them a little and polish them now. I used 
a ceramic with 200,000 on the apex and at 5 degrees-still had 
some difficulty keeping the lines straight. I started back with C I  
and C2 to polish up to the apex. The only place I had any prob
lems was cutting in the two P8 facets. But I know that resulted 
from my not taking more time in the beginning. I spent 1 3  hours 
on this stone test cutting it. I would estimate a week to 1 0  days to 
do a creditable job on this. With 738 pattern points that puts the 
degree of difficulty up there. 

Emerald Glitter 
Designed by Nancy Attaway 

USFG 2003 Pre-masters Competition 

l test cut this stone in light blue synthetic quartz. The published 
cutting sequence works out fine. I cut the stone 1 1  x 1 4.6 mm. I 
started with a 360 and cut PI,  P2, P3 to center point then cut the 
90 at the 96-48 & 24-72 indices, only leaving a good mm to spare. 
I then put on the 600 lap and repeated the above leaving .3mm big 
on size. Then I put on the 1 ,200 lap and took a lot of time cutting 
P l  to center point then put in P2 to center point and then P3. On 
P3 you want to have a very light hand on indices 27 & 75 as they 
will over cut quickly. These are the facets (PI -P2-P3) that deter
mine the correctness for the whole stone so spend some extra time 
on them. I now cut the girdle in to the exact size using the L/W of 
1 .327 and then cut the comers to match Pl facets in my stone it 
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worked perfectly. Then I cut P7 and P8. Then I polished the gir
dle as I don't want to come back to it. P9 through P 13 are a bit 
tricky as they don't go to the center point. You have to be a little 
arbitrary and follow the diagram plan view. Just make sure you 
put together good meets. You have some fudge room as to how 
wide you make the lines, but try to stay in proportion. Then do 
the polish by starting over again with P l .  I used a brown cerium 
ultra lap on the stone. 

After I turned the stone over, I used a 600 lap to cut the first row 
at 45 degrees all the way around. By this I mean I cut index 96, 
changed my elevation and cut indices 12 -2 4-36 without a change, 
then change to index 48, change again for 60 -72-84. 84 should 
meet 96 perfectly, if not make a cheater correction and go around 
again. I was OK as mine met perfectly. I followed this procedure 
up through 3 5 and 25 degrees. In step cutting you have to use 
your own judgment for distance, try to make it look like the dia
gram. The above was completed with a 600 lap. I also cut the 
table in using TIW = 0 .827 and TIL = 0 .623 that worked out to 
6.85mm x 9.097mm. Then I got a look at how my step cuts 
worked out ani:l put the 1 ,200 hundred on to set my .3 girdle thick
ness. I basically followed the same procedure above. If you take 
6.85 x 1 .327 = 9.089 it is proper. I used gem print to print out a 
copy of this cut and it gave a figure of0 .507 that worked out to a 
table of 5.57 x 9.1. That's the table I ended up putting on the 
stone and I liked it. You will have to use what the diagram pub
lished is. After I prepolished up to the table I then prepolished the 
table and polished it. I used a brown cerium ultra lap and a little 
slurry of some French optical grade cerium and the polish came up 
beautiful within five minutes. It surprised me as it is a rather large 
table. I then went back to the 45 degrees and 96 index and pol
ished in the same sequence I cut the stone. I spent seven and a 
half hours on this stone, I would estimate for competition it would 
take five to six days of six hour days. 

Carousel 
Design by Ronald B. Lambert 

USFG 2003 Novice Competition 

1 test cut this stone in synthetic quartz citrine donated to me by 
Dieter lrmischer. I spent three and a half hours on it. There are 
no surprises and I cut the stone exactly in the sequence of the dia
gram except for GI and P I .  I cut PI first and G I  second roughing 
out with a 360 getting it down to 13.5 mm., then changing to a 600 
lap cutting P I  to center point and cutting the girdle down to 1 1 .5 
mm. Then change to a 1 .200 lap and cut to center point the best 
you can. Then go to GI and cut as straight a girdle line as possi
ble cutting it to I I mm or anything you want between 8mm and 11 
mm. Now is the time you want to polish the girdle. You don't 
want to have to come back to it as it would throw your meet points 
out. If everything comes out right finish up with P2 . I polished 
with cerium on a corian but an ultra lap or any method you choose 
is fine. 

After transfer I used a 600 to find out what the girdle line looked 
like with CI and had to make a slight adjustment on the cheater. I 
put a 1 ,200 lap on, cut the girdle to close to .3mm and cut C2 and 
C3 and the table. I over cut the table very slightly and polished it. 
I then polished CI and C2 and used my cheater and height ad
juster to put all star meet points in. 

In my opinion a reasonable amount of time for a novice to do a 
creditable job would be three to five six hour days. § 
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SHIELD 
(L & S 23) 

By JCF 

Unfortunately, once again we again have a single fold symmetry 
design to contend with. 

As I have had to make this apology a few times in the last year I 
feel that I should give a bit more information on the meaning of 
symmetry in a faceting context. 

When we talk about "symmetry" we really mean "radial symme
try." This means the number of times the design (or stone) looks 
the same in one revolution (3,600 ) as the stone is rotated about the 
dop axis. It does not matter whether the viewer is looking down 
the dop axis or across the dop axis, but it is normal to look down 
the dop axis. As an illustration a square will look the same to a 
viewer four times in one revolution, at 00 , 900 ,  1 ,800 and at 2 ,700.  
This represents four fold symmetry. A hexagon will look the same 
six times in one revolution, at 00,  600 ,1200 ,1800 , 2 400 and 3000. 
This represents six fold symmetry. Our unfortunate "Shield" only 
looks like an upright shield once, in a revolution, and that is at 00.  
This represents single fold symmetry. 

Another characteristic that goes with symmetry is "mirror image." 
In consequence, if a design is described as "single fold mirror im
age symmetry" this means that the design repeats itself only once 
in one revolution of the stone axis, but each facet on one side of 
the stone will have a mirror facet on the opposite side of the stone. 
Thus a facet cut at index 16 will have a mirror facet at index 84. I 
have emphasised mirroring from one side of the stone (looking at 
the plan view with index 96 at the top or bottom of the design) as 
this is the presentation most frequently used. Presentation in any 
other orientation is so infrequent that it can be ignored. 

Now how does symmetry affect the faceter? Well the greater the 
degrees of symmetry the less work the faceter has to do changing 
angles and indexes in order to cut a stone, Take the Standard 
round Brilliant (SRB) pavilion for example. This has sixteen gir
dle facets and sixteen break facets but only has eight main facets. 
This would give it a shape symmetry of sixteen but a cutting sym
metry of eight. It is only the cutting symmetry that we are inter
ested in. Thus with the SRB, with a high degree of symmetry, all 
sixteen break facets can be cut after setting the angle and mast 
height only once, similarly with the girdle facets. However when 
the design has one fold mirror image symmetry, as with both 
"Shield" designs in this issue, normally only two facets can be cut 
with each angle and height setting. This means more work for the 
faceter with even more opportunities to make an error by misset� 
ting the height or angle. 

Sometimes the designer will take the opportunity to improve the 
cutter's lot by artificially increasing the symmetry within an over
all low-symmetry design. Thus in "Shield I B" the culet facets are 
symmetry sixteen, i.e., all sixteen culet facets are cut at the same 
angle and mast height. Also the Girdle facets and break facets 
(except G2 and P3) are cut as a square, i.e., four-fold symmetry. 
Then G2 and P3 are added to create the "Shield" shape, which 
converts the design to one fold mirror-image symmetry. 

This design does not lend itself to optimum brightness in Quartz 
as so much light hemorrhages from the amputated corner. For in-
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terest I have prepared a square design, as close as possible to the 
shield design, to observe the difference in brightness. This is in
cluded herewith as "BRTSQUI GEM" More than 10% increase in 
brightness is achieved. 

(From FACETERS' STONECHAT, Issue No. 43, May 2002)§ 

SHIELD1B.GEM 
By JCF 
Angles for R . T .  - 1 . 54 
46 facets + � facets on girdle � 51 
1-fold, mirror-image symmetry 
96 index 

L/W = 1 , 261 T/W -
P/W = 0 . 568 C/W = 
H/W = ( P+C) /W+0 . 02 
P/H = 0 . 749 C/H 
Vol . /W ' J  = 0 . 280 

0 . 470 T/L -
0 , 170 

"" 0 , 758 
0 . 2 24 

0 . 373 

ISO Brightness -' 'J J . 6% 

" \--/--"' " " . �·:\��l; / 
84 \�/· 
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9 0  
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CROWN 

1 4 8 . 64 4 8  
2 4 8 . 00  36-60 
3 56 . 00 1 2-84 
4 4 1 . 29 46-50 
5 4 1 . 64 38-58 
6 2 8 . 96 28-68 
7 3 1  . 6 8  16-80 
8 37 . 0 1  10-86 
9 29 . 84 4 8  
1 0  1 3  . 8 5  27-69 
1 1  20 . 81 14-82  
12  2 3 . 70 02-94 
l ]  1 3 . 1 3 1 1 -85 
T o . oo Table 

PAVILION 

1 4 2 . 00 

Gl 90 . 00 
G2 90 . 00 

96-06- 1 2 - 1 8-24-]0-]6-42-
4 8-54-60-66-7 2-78-84-90 
1 2-36-60-84 

2 6 5 .  0 0  
3 7 0 . 00 

4 8  ( Cut unt i l  the three shorter 
1 2-36-60-84 si des are equal )  
4 8  

1 3  

BRTSQUl . GEM 
By JCF 
Angles for R . I .  = 1 . 54 
61 facets + 4 facets on girdle = 65 
4-fold, mirror-image symmetry 
96 index 
L/W = 1 . 000 T/W = 0 . 601 T/L 0 . 601 
P/W = 0 . 648 C/W = 0 . 178 
H/W = ( P+C) /W+0 . 0 2  - 0 . 846 
P/H = 0 . 766 C/H = 0 , 21 1  
Vol . /W ' J  = 0 . 422  
ISO Brightness 8 3 . 4% 

.. 
42 

90 

• 
C 

I 
1 

-L---.....i 

PAVILION 

4 2 . 50 96-06-12-18-24-]0-36-42-
48-54-60-66-72-78-84-90 

Gl 90 . 00 96-24-48-72 
2 68 . 00 96-24-48-72 

1 

2 

] 

4 

6 

•r 

6 0 . 00 
4 1 . 64 
27 . 68 
24 . 64 
1 4 . 8 3 
1 2 . 78 

0 . 00 

96-24-48-72 
02-22-26-46-50-70-74-94 
10-14-34-]8-58-62-82-86 
96-24-48-72 
10-14-]4-38-58-62-82-86 
06-18-]0-42-54-66-78-90 
Tabl e 

FACETING SYNTHETIC GEMSTONES 

DESIGN NO. 3 OF A SERIES 

CHURCH WINDOW 

By Edith B. Strout 

EDITOR'S NOTE: This article has been approved for publica
tion in this newsletter by the EDITOR of the LAPIDARY 
JOURNAL in which publication it appeared in the June, 1971 
issue. The text of this article or the diagrams, MAY NOT BE 
PUBLISHED in other newsletters, whether or not the USFG has 
a reciprocal publishing agreement. § 
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This cut was designed especially to use the pointed end of a split 
corundum boule. The original was made in yellowish color corun
dum. The reflections of dark red light on the step cut base of the 
stone lead into the distance, with the long facets on the sides re
flected like columns with the arch above, reminiscent of sunlight 
shining through the rosette topped yellow stained glass church 
windows. 

Either the crown or the pavilion can be cut first, but in this in
stance l cut the pavilion first. Dop and align the stone in the 
chuck with the widest end, or bottom, nearest the column of the 
facet machine. The shape of the split boule was such that no pre
forming was necessary and all grinding was done on the diamond 
lap, just "squaring" the sides and bottom, and making a smooth or 
rounded end. Take extra care in having the curve of the top sec
tion run smoothly into the straight sides, and in having the junc
tion or meeting point on both sides the same distance from the 
corners at the bottom. Exactness here and in getting a round top 
will pay off in both looks of the finished stone and in ease oflay
ing in the facets. The circular top meets the sides slightly above 
the radii which would form a semi-circle, as shown by the dotted 
lines in the diagram of the crown. 

Marking with an aluminum pencil where the girdle line should be 
can only give an approximation, for no matter how carefully done, 
the width of the line is often misleading. To be sure of getting an 
even girdle, l lay in the determining facets, in this design facets 
number l ,  2, 3, 7, 8, 9, at a much greater angle than will be finally 
used--in this instance at 75° , making all points meet and ground 
to a uniform depth, thus giving an accurate and even girdle line. 
Then the facets are laid in as usual on the rough lap. 

Facet numbers 7, 8, 9 are ground at 43 ° and at a higher angle than 
the final cut. Do not bring this grind all the way to the even girdle 
mark as this grind is to get the facets around the curve evenly 
spaced and to act as guides when splitting these facets. I find this 
is quicker, easier and more accurate than if the split facets were 
ground in direct. However, each person has their own method of 
workmanship, and anyone who has made a split main brilliant will 
have no difficulty here. 

When grinding any facet that needs cheater adjustments, follow 
the usual procedure to come back to the zero mark before grinding 
the next facet. Facet numbers 20 and 2 1  can be any size you like. 
by bringing the mid-points nearer the bottom of the stone or more 
towards the curved section, but be sure they are the same size, oth
erwise you will have a lop-sided and warped window! 

As usual, polish from the culet towards the girdle. The two large 
facets will take more time to polish, but otherwise there are no 
problems in polishing. 

After polishing the pavilion, polish the girdle before re-dopping. 
Even though this means polishing a wider area than necessary. it is 
easy to line up after redopping and I think the wider area is easier 
on the polishing lap than a knife edge line. 

After redopping, grind and polish the table, remembering the final 
table will be 60% of the widest part of the stone. There should be 
no difficulty with the crown, and here the split facets can be laid in 
directly having the points of the pavilion to guide and match. You 
may need some cheater adjustment to get the points of the crown 
to match those of the pavilion. The indexing of the crown split 
facets differs from those of the pavilion. This was done so they 
would overlay the pavilion with the lines between facet edges all 
aiming toward the same apex, which in this case is the point on the 
pavilion culet where the pavilion facets around the curved end 
meet. This matching of direction of the overlaying facets en-

14  

hances the rosette effect of the arched top. Polish as  usual from 
the table to the girdle. § 

" 

Angles are for corundum. 
Numbers inside diagram are far order of 
grind. 

Numbel'S outside diagram are index num· 
bors. 

Circled numbers Indicate facels that will be 
reground. 

Table is 60o/0 of greatest w!dlh. 

Width ls 3/5 of length. 

Total depth Is 59o/a of width, 

Note: If al any Interest, the size of the orig, 
lnal is 25.8 mm. x 15.8 mm. Depth is 9.4 
mm., Weight 35 carats with 42.95% re· 
co11ery from rough. 

"' 
x i �  

w � " "' � i �  0 

I .  96 1 60° 

2 25 43.5° 

" 

.. 

PAVILION 

w w .., "' I X I 
w 

� � :  � 
16 63 41 ' 
17 I 33 

3 71 ! . 18 24 40" CL l 5 

4 96 1 53° 

5 47° ----·---
6 4 I' 

• 1  48 43° 

"8 38 
•9 I 5B . 
1 0  ! 46 42" 
I I  : so 
1 2  r 56 4 1  5° 

13 i 40 

14 I 36 
15 60 

19  
20 
2 1  

. 22 

1 2, 
Ji 24 
1i 25 
I 26 
11 21 
11 28 
I 2s 

72 C R  I 5 

.� 42" CR I 7 
C-'--

70 C l  I �-

45 1 43 5° 

51 
55 43° 

41 
35 . 
61 . 
62 42 .B• 
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••••••••••••••••••••••••••• 
Q THE UNITED STATES FACETERS GUILD Q 
A ANNOUNCES THE A 
Q SINGLE STONE COMPETITION Q 
A FOR A 

i ��� i 
••••••••••••••••••••••••••• 
THIS ARTICLE SERVES AS AN INVITATION FOR INTERESTED MEMBERS OF THE UNITED STATES 

F ACETERS GUILD TO ENTER THE 2003 SINGLE-STONE COMPETITION 

The Single-Stone Competition program for the year 2003 fol
lows the same rules as in the recently completed 2002 competi
tion. Competition classes include faceters with current skills at 
the Novice, PreMasters, or Masters cJass, with two divisions in 
, ne Masters class: Masters and Past Masters. 

·he Single-Stone Competition program, with Novice, PreMas
:rs, and Masters classes, will be conducted as a typical single-
10ne competition in which winners of the classes will be recog
; ized and presented awards. 

Novice Class 

To certify as an USFG Novice, an inexperienced faceter must 
achieve a score of 80 % or higher on the Novice design. A score 
of 85% or higher will qualify the faceter to enter the PreMasters 
class competition. 

PreMasters Class 

To certify as a USFG PreMaster, the faceter must make a mini
mum score of 85% on the Pre Master design. A score of 90% or 
higher will qualify the faceter to enter the Masters class competi
tion. 

Masters Class (Masters Division) 

To certify as an USFG Master the faceter must make a minimum 
score of 90 % on the Masters design. Any faceter who has not 
won a previous Masters competition may enter the Masters Class 
(Masters Division). 

Masters Class (Past Masters Division) 

Any faceter who has won a previous Masters competition must 
enter in the Past Masters Division. This includes any faceters 
who have participated in the Australian International Faceting 
Challenge, by which entry, with no exceptions, they are auto
matically classed as Master faceters. 

Awards 
Novice Class 

The top three faceters, scoring 90% or higher, will receive a 
medallion and certificate of accomplishment indicating first, sec
ond, and third place ranking in the Novice competition. 
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All scores 80 % or greater will receive certificates indicating cer
tification as a USFG Novice. All scores below 80% will receive 
certificates indicating participation in the Novice event. 

Awards 
PreMaster Class 

The top three faceters, scoring 90 % or higher, will receive a 
medallion and certificate of accomplishment indicating first, sec
ond, and third place ranking in the PreMasters competition. 
All scores 85% or greater will receive certificates indicating cer
tification as a USFG PreMaster. All scores below 85% will re
ceive certificates indicating participation in the PreMasters 
event. 

Awards 
Masters Class (Masters Division) 

The top three faceters, scoring 90% or higher, will receive a 
medallion and certificate of accomplishment indicating first, sec
ond, and third place ranking in the Masters competition. All 
scores 90 % or greater will receive certificates indicating certifi
cation as a USFG Master. All scores below 90% will receive 
certificates indicating participation in the Masters event. 

Awards 
Masters Class (Past Masters Division) 

Only the top score will receive a medallion and certificate of ac
complishment indicating a first place ranking in the Past Masters 
Division (along with exclusive "Bragging Rights" as being the 
top faceter in the USFG Single Stone Competition). All other 
scores will receive a certificate indicating participation in the 
Past Masters event. 

Additional Competition Notes 

I. All competitors will receive a certificate (suitable for framing) 
of achievement from the USFG Competition committee. The 
wording on each certificate will reflect the competitor's ac
complishment. 

2 .  Once a faceter has been certified in any USFG competition, 
that certification will remain permanent, even if the faceter, 
when recutting in his or her certified class/division, scores be 
low the minimum certification score. 
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3. This competition is ONLY open to members of the United 

States Faceters Guild. 

Shipping and Handling Instructions 

I .  Place the stone in a round plastic gemstone display cup with the 
foam insert and cap. Please do not mark or identify the gem 
container in any way! 

2. Place the following in a bubble protected envelope; 

A. The display cup containing the stone. 

B. An additional bubble protected self addressed and 
stamped envelope for returning the stone and scoring 
sheets to the faceter. 

C. A $25.00 check or money order (US funds) made out to 
Jeff Ford (entry fee). 

3. Mail the package to: 

Mr. Jeff Ford 
2410 North 2ru1 Street 
Kalamazoo, MI 49009 

4. At the participant's discretion, packages should be sent by 
certified mail and/or insured. 

5. Stone will be returned to the participant in the manner selected 
by the participant as in 4 above. 

6. THE POSTMARK DEADLINE FOR SUBMITTING THE 
STONES IS JUNE 20, 2003. 

Mr. Ford will code the stone (for anonymity), repack and send the 
stone to a selected judge. The judged stone and comprehensive 
"mark-up sheet" will be returned to Mr. Ford who will decode and 
repackage the stone with the score sheet and return to the individ
ual contestant. 

**Be sure to include an additional self-addressed bubble 
protected envelope, with return postage!** 

Judging Rules for the USFG 2003 
single stone competition 

(Categories are in the same numerical order as on the score sheet) 

Scratches 

Each facet shall be absent of scratches including the finest of cat 
hairs. Inclusions or fractures that surface and look like scratches 
will be judged under this feature. 

Pitting 

Each facet shall be absent of pits including the tiniest inclusions 
and fractures that surface and look like pits will be judged under 
this feature. Foreign matter on the surface that will not wipe off 
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will be judged a s  an error. Flaws, fractures, cleavages, partings, 
and inclusions will be judged under category I or 2 on the score 
sheet if they surface. 

Grooved facets 

Facets that show grooving in the polish when held just between 
shadow and shine. Herringbone effect in Quartz can sometimes 
show up in .the polish in the same manner. Both features will be 
judged in this category. 

Flat facet and sharp edges 

Facet surface true: This refers to the flatness of facets or un
evenness of curved facets. Unintentional facets and ghost facets 
will be penalized under this feature. 

Facet edges sharp: The junction between facets should be knife
edge. Both of these features will be judged under category 4 on 
the score sheet. Chipped edges will be judged under the category 
for chips, not under this feature. 

Facet uniform 

Refers to consistency in shape and size of facets in the same se
ries. Facets also have to have consistency with the pattern. 

Meet points 

A point where 4 or more facets culminate in a perfect point with 
no facet over cut and/or no facet under cut. 

Chips 

Areas where pieces of material have been chipped off unintention
ally. They usually occur along facet edges, at comers, and/or 
cu lets. 

Girdle uniform 

Facets in the same series around a faceted girdle shall be the same 
shape and dimensions. Girdle facets shall be an exact replica of 
the girdle on the pattern. 

L/W ratio 

The length-to-width ratio will be on the design and score sheets. 
A variance 0.1 mm +/- will be allowed without deduction. If out, 
a 3 point I 00% error will result. 

Stone width 

The competition committee will set the stone width. There will be 
an allowable margin ofO. l mm more or less than the stone width 
set by the committee. The committee will designate stone widths 
between 6 mm and 15 mm. If out, a 3 point I 00% error will re
sult. 
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Girdle thickness 

Girdle thickness shall be 0.3 mm +/- O. l mm. If the pattern has a 
scalloped girdle, the thin part of the scallop should not be less than 
0.2 mm or greater than 0.4 mm. If out, a 3 point I 00% error will 
result. 

Additional Judging Notes 

I .  Categories 1 ,2,3,4, and 7 represent polish. 

2. The girdle shall be polished and judged under the same cate
gories on the score sheet, "I through T' as with all other facets. 
Two other categories are specifically designated for the girdle 
alone. They are 8-Girdle Uniform and ] I-Girdle Thickness. 

3. Scoring in categories 1 through 8 - Errors will be assigned a 
weighted value of 5%, 50%, or 1 00% point deduction depend
ing upon the magnitude of the error. A general definition of the 
weighted value scoring is as follows: 5% off if the error is 
barely visible with a !OX loupe; 50% off if the error is barely 
visible with the naked eye but easily seen with a I OX loupe; or 
100% off when a most serious error is seen with the ]OX loupe 
and/or if the error is easily seen with the naked eye. 

4. Scoring in categories 9 through 1 1  - Errors will be automati
cally assigned a 3 point 1 00% deduction. 

5. THE PLAN VIEW: It is an important serious parameter of eval
uation in a faceting competition. The definition: "A plan view 
is that arrangement of points and lines one sees when looking 
directly down or up the vertical axis, whether it's a real stone or 
an imaginary stone as portrayed on a diagram." The following 
are examples of how a cutter may create a change in "plan 
view11 when cutting a competition stone: The most frequent is 
deliberately creating a change in the "plan view11 when cutting a 
competition stone-in-jeopardy by employing a severe change of 
angle or angles that will create a non-design facet or facets. 
This comes under the judges prerogative for making the deci
sion, and/or without question, a mishap of inadvertently leaving 
out a tier of facets. Both crown and pavilion are subject to 
penalty if the plan view of either one is in error. If the plan 
view as defined is not followed in the opinion of the judge, then 
in all cases the stone will be ineligible and the judge will give 
written reasons on the judging sheet. 

6. Pre-judging: Pre-judging of stones is strictly forbidden. 
Any indication of pre-judging will automatically - without ex
ception - disqualify the participant from the competition. 

7. The minimum final score a judge will award is 50 out of I 00 
possible points. 

Note: Any questions about the competition should be directed to 
the USFG Competition Co-Chair 

Mr. Jeff Ford 
2410 North 2"' Street 
Kalamazoo, Ml 49009 
E-mail jeffford@net-1ink.net 
§ 
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I .  

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

1 0. 

11. 

1 2. 

13. 

1 4. 

FACETER'S QUIZ 
"Brill" cuts were developed by Norm Steele. 
Yes __ No _ _  . 

Silver topaz is commonly called Ceylon Diamond. 
Yes _ _  No __ . 

Ultrasonic cleaners are a good way to clean emeralds. 
Yes __ No _ _  

Gems can be cleaned with ordinary eye-glass cleaner. 
Yes __ No _ _  

Low grade Vietnamese ruby is often called Cape ruby. 
Yes No . -- - -

Germany was probably the place of origin of faceting. 
Yes No . - - - -

Dispersion will be greater with flatter star facets. 
Yes No . -- --

Low grade lapis is commonly called Swiss lapis. 
Yes No _ _  

Dyed citrine is actually smoky topaz. 
Yes No . - - - -

Sanding should be done in one direction when frosting. 
Yes No . - - - -

A moist cloth is the best way to clean pearls. 
Yes No --

Brown tourmaline is another name for Madiera topaz. 
Yes No . - - - -

Stacked crown & pavilion triples typify a Highlight cut. 
Yes _ _  No _ _  . 

Pink sapphires may be called rose kunzites. 
Yes No . - - - -

15.  Jet is  another name for black amber. 

§ 
Yes No . -- - -

ANSWERS TO LAST ISSUE'S FACETER'S QUIZ 

I-yes; 2-yes; 3-yes;4-yes; 5-yes; 6-yes; 7-yes; 8-yes; 9-no; IO-yes; 
I I -yes; 1 2-no; 1 3-yes; 1 4-no. § 
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Designed by Ronald B. Lambert 
USFG 2003 Novice 
Angles for R.I. = 1.540 
57 + 8 girdles = 65 facets 
8-fold, mirror-image symmetry 
96 index 
L/W = 1 .000 T/W = 0.463 U/W = 0.463 
P/W = 0.483 C/W = 0.194 
Vol.lW' = 0.252 

Vol. 12 No. 3 
00 00 

PAVILION CROWN 
T 

G1 

P1 

P2 

90.00' 96-1 2-24-36- C1 41 .00' 96-12-24-36-
48-60-72-84 48-60-72-84 

47.00' 96-12-24-36- C2 34.00' 04-08-16-20-
28-32-40-44-

48-60-72-84 52-56-64-68-
w 

42.00' 04-08-1 6-20- 76-80-88-92 
28-32-4D-44- C3 26.00' 96-12-24-36-
52-56-64-68- 48-60-72-84 
76-80-88-92 T 0.00' Table .L 

Stone width to be from 8mm to I Imm. There will be an allowed margin ofO.lmm +/. without deduction. 
Three (3) 100% errors will be taken if the stone is outside that margin. 

NOVICE 

DESIGN 

The stone is to be cut in quartz. It can be natural or synthetic, clear or any color. 

Girdle thickness to be 0.3mm +/. 0.1mm without deduction. 

Girdle wiJJ be polished and judged nnder the same categories on the score sheet as all other facets. Two 
other categories are specifically designated for the girdle alone. They are girdle thickness and girdle uniform, 

Emerald Glitter 

by Nancy Attaway 
USFG 2003 Pre-Master 
Angles for R.I. = 1 .540 
57 + 8 girdles = 65 facets � 
2-fold, mirror-image symrneitry 
96 index �-· 
LJW = 1 .327T/W = 0.833 U/W = 0.507 
P/W = 0.632 C/W = 0.189 
Vol./W' = 0.461 
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PAVILION CROWN 

1 44.oa� 12-36-6()..64 
2 46.00" 05-43-53-91 
3 42.00" 21-27-69-75 
4 90.00" 96-48 
5 90.00" 12-36-60-84 
6 90.00" 24-72 
7 60.00

° 96-48 
8 50.00' 24-72 
9 47.76" 03-45-51-93 
10 42.85" 23-25-71-73 
1 1  43.00" 24-72 
12 47.64" 02-46-50-94 
13  47.90' 96-48 

PREMASTERS 

DESIGN 

45.00' 96-48 a 

T 
C 1---T----i 

b 45.00' 1 2-36-60-84 
! 45.00' 24-72 C 

T d 35.00' 96-48 w 

35.00' 1 2-36-60-84 

1 
p 

e 
l 35.00' 24-72 

g 25.00' 96-48 
h 25.00' 1 2-36-60-84 

25.00' 24-72 
T 0.00' Table 

Stone width to be from 8mm to 1 1mm. There will be an allowed margin ofO. lmm +/- without deduction. 
Three (3) lOOo/o errors will be taken if the stone is outside that margin. 

The stone is to be cut in quartz. It can be natural or synthetic, clear or any color. 

Girdle thickness to be 0.3mm +/- 0.1mm without deduction. 

Girdle will be polished and judged under the same categories on the score sheet as all other facets. Two 
other categories are specifically designated for the girdle alone. They are girdle thickness and girdle uniform . 

1 8  



1 

lu.s.F.G. N ewsl etter 
Kristen's Apex by John Franke 
an alternative crown for Kristen's Cut. 
This is OMNI Preform design. 
Angles for R.I. = 1 .540 
104 + 16 girdles = 120 facets 
4-fold, mirror-image symmetry 
96 index 
L/W = 1.000 
P/W = 0.514 C/W = 0.171 
Vol./W' = 0.265 

"' 6 

Vol. 12 No. 3 September, 2002! 
PAVILION 

1 42.00" 96-06-12-18-24-30-3&42- Cut to 
48-54-60-66-72-78-84-90 PCP 

G1 90.00" 02-22-26-46-5 0 -70-74-94 Establish 
width 

G2 90.00" 08-16-32-40-56-64-80-88 Meet 
G1-1-1 

2 46.01 ° 08-16-32-40-56-64-80-88 Meet 

G2-1-G2 
3 47.51 ° 04-20-28-44-52-68-76-92 Meet 

G1-2-G2 
4 44.24" 96-24-48-72 Meet 

1-3-3-1 
5 65.76" 02-22-26-46-50-70-74-94 Meet 

G1-3-2-G2; level girdle 

CROWN 

1 46.94° 02-22-26-46-50-70-74-94 establish 
girdle width 

2 46.94 ° 08-16-32-40-55-64-80-88 Meet 
G1-1-G2; level girdle 

3 43.15° 09-15-33-39-57-63-81-87 Meet 
G2-2-2-G2 

4 40.83° 12-36-60-84 Meet 
G2-2-2-G2 

5 37.00° 01-23-25-47-49-71-73-95 Meet 
G1-1-1-G1 

6 29.30° 95-24-48-72 Meet 
5-3-4 

7 24.59° 01-23-25-47-49-71-73-95 Meet 
6-5-3-4 

8 23.94° 12-36-60-84 Meet 
7-5-5-3-4 

9 5.00° 02-22-26-46-50-70-74-94 Meet 
7-5-7 

Stone width to be from 8mm to 1 1  mm. There will be an allowed margin of 0.1 mm +/- without deduction. Three 
(3) 100% errors will be taken if the stone is outside that margin. 

The stone is to be cut in beryl, clear, yellow, pink, aquamarine. lt can be heat treated. 

Girdle thickness to be 0.3mm +!- 0.1mm without deduction. 
MASTERS 

DESIGN 
Girdle will be polished and judged under the same categories on the score sheet as all other facets. Two other 
categories are specifically designated for the girdle alone. They are girdle thickness and girdle uniform. 

Cheshire Cat 
Name suggested by Kathy Varvel 
Design by Jelf Ford 2002 
jltford@net-link.net 
Angles for RI = 1 .540 
85 + 16 girdles = 1 01 facels 
1-fold, mirror-image symmetry 
96 1ndex 
L/W = 1 .000 
P/W = 0.065 C/W = 0.380 
Vol./W' = 0.195 

PAVD. JON 

45 00" 96-06-1:!· 11!-
24-J0.36-12· 
4!\-54-ffi6G 
n-1a..a.1-oo 

:i.a rxr U}-09-15-21. 
27-33-3945-
51 {i7-6.1-69-
75-81..fi7-93 

000' Culel 

Would look good with frosted facets? 
May look good as opaque cab? 
How about a piece of banded agate? 

(From FACETS. August, 2002) 

CRCJNN 
OOlXJ !Jltt)}-1,,". liJ 

24.J0-36-12. 
48-54-W<6-
n-18-8'1-oo 

5979" 36<0 

52.08' 42·&1 

52.01" :io-06 
�-93" 24-T/ 

"159" 16-78 
51HF 32-&1 
49.68' 12-&1 
49.6<r 19-77 
486r 1'83 

47.59" 96 
"'199" IJIJ.00 
43.89" 44-52 
•12.00' ... 
40.00" 00 
36.46' 38-58 
37.71" JB.S!l 
3696" llJ.93 
35.22' 24-72 
31.66" 48 

31.56" 00 

31.or 47-49 

30.44" """ 
30.JJ" 1..,, 
30.CJ,1" """' 
29.01" 18-78 

28.61" :<}f� 
24.41" 06-YO 

?134" 24-72 

22.56" 9ll 
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ADV ANT AGES OF CROWN APEX FACETS 

By Paul C. Smith 

A few facet designs have appeared from time to time in which the 
conventional zero-degree table is replaced by several crown 
"apex" facets cut at low angles - say, 5 to I O  or 12 degrees. Back 
in 1977 such a design was published in a magazine and its author, 
in Australia, remarked that stones cut with apex facets were win
ning considerable acclaim in shows in that country. I have incor
porated this feature in many of my own designs and feel that its 
advantages warrant greater use than it presently enjoys. 

Before listing the advantages of apex facets one-by-one, we need 
to consider some of the qualities that are desirable in a faceted 
stone, then we can better judge whether apex facets are superior to 
zero-degree tables in each respect. Some of the qualities listed are 
subject to debate - that is, one person's idea of beauty or desirabil
ity may not agree with another's. As the poet has said, "Beauty is 
in the eye of the beholder." 

I .The gem should have maximum brilliance. 
2.lt should sparkle or scintillate with slight movement of the gem, 

light source or viewer's eye position. 
3.There should be no fisheye or areas that do not return light at 

some position or another. 
... 

4.Contrast between light and dark areas of the light pattern should 
be great. 

5.Dispersive qualities of the gem material should be enhanced as 
much as possible. 

6.Dichroic or trichroic material should display the best color. 

Items I and 5 are generally agreed to be mutually exclusive - that 
is, greatest brilliance is obtained at the expense of high dispersion, 
and vice versa. though the facet design may have some effect. 

IDEAL VIEWING CONDITIONS 

The facet designer needs to consider how the finished gemstone 
will be viewed. In a well-lighted jewelry store notice that many 
spotlights are used, evenly spaced in the ceiling, so that no matter 
where the customer stands or turns, the merchandise is sure to 
sparkle. It would be next to impossible to calculate all the light 
paths in a faceted gem under these conditions - the practical ap
proach is to calculate for good performance under a few lie.hts or 
just one light source and assume that a good design would-display 
even better under a multiple source. 

In the home, a gem is often viewed under a single light. Ideally, 
from the viewpoint of both designer and viewer, the path from 
light source to gem would coincide with the line of sight from the 
viewer to the gem but this is not possible because the viewer's 
h�ad wo.uld shade the gem. Therefore the gem is usually held 
slightly m front of the viewer and the light is overhead and either 
in front. at one side or behind the viewe�. A common viewing sit
uation is shown in Fig. I .  

© 

Fig. I .  Fig. 2. 

allel but at an angle that can vary according to relative positions of 
light, gem and viewer. Most viewers will automatically tip the 
gem to get the best display for the existing conditions. 

LIGHT PATHS OUTSIDE AND INSIDE A GEM 

For a faceted stone to appear most brilliant, all areas of the crown 
should return light to the viewer's eye, not necessarily at the same 
time, ?ut the gem should not have to be tipped greatly to bring all 
areas mto play. Three of the most common light paths are shown 
in Fig. 2. 

All of the diagrams are standard profile views with right- and 
left-hand facets indexed 180 degrees apart. 

In Fig. 2 light enters one crown main and is reflected twice by the 
pavilion facets, leaving the opposite crown main facet. Under 
these conditions, the right-hand main will appear bright. The 
same path can serve for light entering the right-hand main and 
l�aving the left, but light source and viewer must exchange posi
tions. 

In Fig. 2B light enters the left half of the table and leaves at the 
right crown main. This can also be reversed with light entering 
the right half of the table and leaving the left crown main. 

In Fig. 2C light enters one half of the table and leaves at the other 
half. This, too, is reversible. 

Other paths are possible, some with three or more internal reflec
tions before leaving the gem, but they are less common and less 
likely to be useful. 

We see from Fig. 2 that all areas of the crown of a faceted gem 
can return light to the viewer, but the light source is positioned 
differently in each example, and likewise the viewer's eye position 
is different. ls it possible to get conditions so that all areas return 
light from a single light source to a single eye position? Then the 
gem would appear bright all over, without the need for tilting or 
shifting. Well, while it may not be possible to attain perfection in 
that respect, the situation as shown in Fig. 2 can be greatly im
proved with the proper choice of angles. 

Obviously, the distances from gem to eye and light source are not Consider Fig. 3, showing a quartz gem with pavilion mains cut at 
to scale. but are greatly reduced to get everything on the page. 43.5 degrees. Light rays enter the left side of the table facet at 
The paths from source to gem and from gem to viewer are not par- such an angle that they are reflected across the pavilion parallel to 

20 
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Quartl 

n = 1.54 
CA = 40.5" 

P = 43.5� 

the table plane (or girdle plane). 
The interior rays are 3 degrees 
from vertical and the exterior 
rays are 4.6 degrees from verti
cal, making the exterior angle 
between rays 9.2 degrees ( 1 .54 
times sine 3 degrees = sine 4.6 
degrees). Most of the right half 
of the table would appear bright 
to a viewer's eye position at E. 

Fig. 3. Now, assume that the positions 
of viewer, gem and light source 

are unchanged and the viewer's gaze shifts to the left half of the 
table as in Fig. 4A. We can safely say that the angle of viewing 
has not changed since the distance from eye to gem is normally 
great compared to the diameter of the gem. The line of sight must 
shift only an imperceptible amount to view any point on the 
crown. Inside the gem the path of the sight line is as shown, ap
proaching the right crown main at 9 degrees from vertical. If the 
crown main is cut at 3 I .5 degrees, the path as it leaves the gem is 
bent to the left of vertical 4.6 degrees, and the light source is visi
ble to the viewer. (It appears in Fig. 4A that light source and 
viewer's eye have exchanged positions, but this is the result of 
showing the ray paths shorter than they really are. Fig. 4B, al
though still limited in space, gives a better picture of the ray paths. 
The paths cross a short distance above the gem, so that the eye and 
light source are still at their original positions.) 

,,, 
�\ E 

E 

E 

® 43.5° 

Fig. 4. Fig. 5. 

If the sight line is shifted to the left crown main, we get a path that 
is a mirror image of Fig. 4A, appearing as in Fig. 5. The light 
source is again visible. 

So far we have achieved three-fourths of our objective. What 
about the right crown main? Unfortunately, if we look into it at 
the same angle as the others, the ray path will fall inside the criti
cal angle on the left pavilion facet and be lost there. For this facet 
to appear bright would require some tipping of the gem and an
other light source. (Crown break facets can also contribute to the 
light pattern.) 

Crown and pavilion angles can be calculated for gem material of 
any refractive index, but the system as shown is still far from 
ideal. Notice in Figs. 4 and 5 that the ray path is just at the divid
ing line benveen reflection and transmission at one pavilion facet. 
In Fig. 4A, if the gem is tipped ever so little away from the viewer, 
the light ray will fall inside the critical angle (CA) and be lost out 

2 1  

the left-hand pavilion facet. Also, the system requires the pavilion 
main angle to be not less than (CA+90)/3, which gives pavilion 
angles slightly greater than usually recommended in published 
literature, especially for low refractive indexes. Above refractive 
indexes of about 1 .63, the crown main angles required will not 
permit the ray path of Fig. 2A to function. 

HOW APEX FACETS HELP 

The limitations mentioned in the preceding paragraph can be re
duced or eliminated by the use of apex facets. Fig. 6 is used as a 
basis for some nomenclature and simple equations to follow. 
Again, the drawing represents a quartz gem with pavilion angle = 
43.5 degrees. 

A ray enters one side of the 
crown, strikes a pavilion facet, 
crosses the pavilion horizon
tally and reflects upward to 
leave the opposite crown facet. 

43 The angle the ray makes in its 
path up or down with reference 
to the vertical axis of the gem I 
call "V". In this special case the 
ray angle is the same on both 

Fig. 6. sides of the axis, so the total 

angle between the two sides of the ray path is 2V. If the ray 
crosses the pavilion other than horizontally, V will be less on one 
side and greater on the other, but their sum will always be the 
same for any given value of P (P pavilion angle = 43.5 degrees in 
this case). 

V = 90 - 2P 
V=3 ( I )  

Outside the gem the ray path has a different angle with the vertical 
axis because of refraction. Call that angle "W ." The value of W 
is easily obtained by the equation: Sine W = Sine V times refrac
tive index, n . 
W = 4.6 

The viewing angle between the light source, the gem and the 
viewer's eye (see Fig. I )  is 2W - in this case 9.2 degrees. 

The angular range ofrays that can be reflected from opposite 
pavilion facets is shown by the dashed lines on the left-hand facet. 
This range for any given value of P and critical angle (CA) is 
found by the equation: 

Angular range = 2(90 - CA - P) (2) 

The range in this example is 2 (90 - 40.5 - 43.5) = 12 degrees. 
The greater the range is, the greater the possibility of obtaining a 
brilliant gem. Equation (2) shows that lower values of CA and P 
result in a higher range. This indicates the value of using gem ma
terials of high refractive indexes (high index = low critical angle). 
However, once you have chosen a specific material, you can in� 
crease the range only by decreasing P. But decreasing the value of 
P increases the chance of a fisheye, so in practice a compromise 
must be made. 
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In the example of Fig. 6, the interior range of 12 degrees results in 
an exterior range of 18.6 degrees for rays that can be received by 
the table and reflected by the pavilion facets. Figure 7 shows the 
pavilion angle reduced 1.5 degrees to 42 degrees and apex facets 
added. The light source, and the gem and viewer's position, are 
not changed, so that W is still 4.6 degrees. This requires apex 
facets cut at 8.6 degrees. The change in pavilion angle has added 3 
degrees to the internal angular range and the external range is now 
23 .2 degrees. This may not seem like much improvement, but 
with low-index materials we need all the help we can get. Besides, 

, , there are other advantages to 
\ 23.2 ,I I W , apex facets which will be dis-

, , 4J; cussed 
17 

Notice how P, V, W and the an-
gle of the apex facets are all tied 

·-'
1
-:::. together: first you choose a value 

for P and this automatically deter
mines V, according to equation 
( 1 ). Next, the choice of apex an
gle relates V to W in the follow
ing manner: If the apex angle and 

Fig.7. V are equal, then there is no re-
fraction as the ray passes from gem to air or vice versa. W then 
equals V. If the apex angle is greater than V, refraction makes W 
less than V; if the apex angle is less than V, refraction makes W 
greater than V. Finally, the value of W is used to calculate the 
crown main angle, C, so that the viewing condition shown in Fig. 
4A is satisfied. 

A number of choices for the apex angle are open depending on the 
desired value of W. The author has not made a conclusive study 
of this aspect, but in practice, values of W from 5 to l O degrees 
seem to perform satisfactorily. This allows considerable control 
over the crown main angle, and that is important if the ray path of 
Fig. 2A is to function. More on that later. 

To summarize: With apex facets, the ray paths of Figs. 3, 4, and 5 
are maintained and the minimum value of P is not limited to (CA 
+ 90)/3, as in Fig. 6. Reducing P provides a greater range of rays 
that can be received and reflected. Choice of P determines V; V, 
coupled with the choice of apex facet angle, determines W and C. 
These two choices working together give a great number of com
binations that can maintain the three ray paths. 

SHOULD CROWN MAINS BE CUT ABOVE OR BELOW THE 
CRITICAL ANGLE? 

There seem to be two schools of thought on this subject - one says 
above; the other says below. Per- w 
haps it depends on the value of the �-
pavilion main angle. Refer to Fig. 7.5' 1 .e· 
8 which shows a quartz pavilion 
cut at 42 degrees. the crown 
mains, C, are cut at the critical 
angle, 40.5 degrees. 

Under these conditions a ray can 
enter one crown facet and leave 

w,e:J" 
Fig. 8. 
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the other one, as shown. For these angles, V equals 6 degrees and 
the ray falls within the critical by that amount. Therefore, C can 
be increased that much before the ray falls outside the critical an
gle and is totally reflected inside the gem. So we see that the max
imum crown angle (Max C) that allows the ray path of Fig. 2A to 
function is CA + V or, substituting the expression for V, Equation 
(1), we get: 

Max C = CA + 90 - 2P (5) 

Substituting the values for quartz, CA = 40.5 degrees and P = 42 
degrees, we get Max C = 46.5 degrees. This is well above the an
gles usually recommended for quartz crown mains. Equation (5) 
shows that for the values of P less than 45 degrees you can cut the 
crown mains of any material above its critical angle (by amount 
V) and still keep the ray path of Fig 2A active. A point to con
sider is that crown break facets are always cut at higher angles 
than the mains, so it might be well to cut the mains at less than 
Max C to give the break facets a chance to function. 

OTHER BENEFITS OF APEX FACETS 

1 suppose every faceter has had trouble at one time or another pol
ishing the large area of a zero-degree table. Apex facets break 
that area up into several smaller areas easier to polish. 

Rough with cleavage problems, such as topaz, can be dopped 
directly to the cleavage plane. Surface reflections from a large 
table area often reduce or obscure completely the pattern contrast 
beneath the table. We have all seen examples of this in otherwise 
very fine illustrations in gem books and magazines. Apex facets 
reduce this effect. 

With some types of facet designs the pattern seen through the 
table does not scintillate as the gem is tipped; it merely seems to 
shift laterally. Apex facets create scintillation in this area. 

Finally, the profile of a gem with apex facets is more pleasing to 
the author than the straight line of a flat, 55% table. (Purely a mat
ter of taste; your taste may be different.) 

(From Stone cutter, November 1982) § 

WHAT IS AN "IDEAL CUT" ANYWAY? 

By David Federman 

(Abstracted From A More Extensive Article) 

What is known as an ideal cut today is a little more elastic than the 
proportions originally proposed by Marcel TolkowsJ..-y: a 53 per
cent table; 16.2 percent crown height; and 43.1 percent pavilion 
depth. In the 1976 edition of the Jeweler's Dictionary, 
Tolkowsky's original proportions are the only ones given for the 
American or ideal cut. Since then, however, definitions of the 
ideal cut have become more expansive and now include sets of 
proportions such as the Scandinavian Diamond Nomenclature 
(Scan. D. N.) adopted in 1971 as alternatives to Tolkowsky's. 

The reasons for such modifications have more to do with eco
nomics than aesthetics. Alternative cutting standards allow cutters 
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to aim for higher yields from the rough. Ironically, optimum 
Scan. D.N. proportions overlap with Tolkowsky's for every factor 
but table size. In this area, cutters are allowed to cut stones with 
•.able diameters from 53 to 57.5 percent, precisely the tolerances 
of the ideal cut established by AGS in 1972 when it ratified its O -
to-IO cut-grade system. Thus modern definitions of the ideal cut 
have tacitly recognized the needs of cutters, especially in the in
creasingly competitive marketplace where margins have been 
pounded thinner than ingots on an anvil. What's more, standards 
for the ideal cut have become more global in nature, one reason 
why the term American cut is no longer useful or valid. Neverthe
less, stones conforming to current, somewhat elastic specifications 
for the ideal cut usually guarantee consumers a well-crafted stone. 
Yet there is a growing consensus that modern-day ideal cuts 
should fall within current AGS guide-lines for "zero" cut as well 
as "excellent" symmetry and polish grades. So here they are: 

Proportions: 

Table diam"eter: 53 to 57 .5 % 

Crown angle: 340 to 350 

Crown height: I 5 to I 6.2% 

Girdle thickness: thin to medium 

Pavilion angle: 4 I O  

Pavilion depth: 43 to 43.5% 

Culet: very small 

Total depth: 60 to 62% 

Symmetry: Perfect alignment of crown and pavilion facets; sym 
metrical placement and strict matching in size of all 
corresponding crown and pavilion facets. 

Polish: Mirror-like finish with no polishrng lines or wheel burns. 

(From Modern Jeweler. August, /997, 
via Angles, February, 1999) § 

RECOGNIZING FLAWS IN GEMSTONE ROUGH 

By Des Bumpstead 

One of the frustrations of faceting is when, having cut your gem to 
prepolish stage or even starting to polish, you find flaws or inclu
sions you did not see in the rough. Wouldn't it be an advantage to 
be able to see these internal features before you started cutting? 

1 feel the use of immersion fluids is a much neglected aid in help
ing to identify flaws and inclusions in gem rough. lf you can see 
these in the rough, you can dop your gem to position them so they 
are hidden under the girdle facets, and not in the table or pavilion 
where they can be seen and spoil the optical performance of the 
finished stone. To quote an old saying: "To be forewarned is to 
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be foreanned." 

WHAT ARE IMMERSION FLUIDS? 

They are fluids which have a similar optical density to your rough, 
therefore they have a similar refractive index to the gem rough you 
want to examine. 

THE USE OF IMMERSION FLUIDS 

The majority of transparent gem rough is either frosted through 
being tumbled on a riverbed, or covered with irregular fractures. 
This makes it difficult, if not impossible, to identify by eye inter
nal features such as patches of colour, inclusions, fractures, etc. 
Immersion fluids help overcome this problem. Ideally the fluid 
should have a refractive index within +/- 0.1 of the material to be 
studied, but a fluid with a greater variation than this is still quite 
satisfactory. Even water is better than nothing. A liquid at least 
fills the small pits on the surface, giving a smooth surface that 
helps stop the scattering of light, allowing some internal viewing. 

Given the principle that light will travel in a straight line so long 
as it is traveling in a medium of constant optical density, these flu
ids with a refractive index similar to the gem rough being studied, 
permit the light to enter the rough as if the two were a constant 
medium, filling the surface irregularities. If the rough is at or near 
the refractive index of the fluid, its outline will become barily dis
cernible or may disappear. Nothing is visible unless an inclusion 
or fracture interferes with the straight light ray. This interference 
causes the light to reflect off these surfaces, or refract through 
them, allowing them to become visible. Colour zoning and colour 
patches are best seen by this method. 

FLUIDS THAT CAN BE USED 

Many of the commercial immersion fluids are costly and can be 
hazardous if not used correctly. However, there are many safe 
fluids you can use that are normally found in the home or the 
workshop. Here is a list of some examples: 

FLUID 

Water 

Brake Fluid 

Turpentine, 
Kerosene 
Mineral Oil, 
Baby Oil 

Glycerine, 
Cooking Oil 
Olive Oil 

REFRACTIVE 
INDEX 
1.33 

1.44 

1.46 

1 .47 

RANGE 

Fluorite 1 .43 
Quartz 1 .55 

Fluorite I .43 
Quartz 1.55 

Fluorite 1 .43 
Quartz 1 .55 

Fluorite 1 .43 
Quartz 1.55 
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Oil Of Cloves 1 .52 

Oil Of Cinnamon 1.58 

HOW TO USE IMMERSION FLUIDS 

Fluorite 1.43 
Quartz 1.55 

Quartz 1.55 
Topaz 1.63 
Spine! 1 .73 

Use a small wide-mouthed jar and add emough fluid to completely 
cover the rough you wish to examine. Hold the piece of rough in 
locking tweezers and immerse it into the fluid. Hold the jar with 
the immersion rough up to the rim of a shaded light. This will al
low the light to illuminate the jar and its contents. Your head must 
be above the rim of light to shade your eyes. Now, if the immer
sion fluid is near the RI of the material, it [the rough] will virtually 
disappear. By rotating the tweezers holding the rough, any inclu
sions will become visible, as described above. 

Another method of using immersion fluids, though not as satisfac
tory, is to put a drop [of the fluid] on the rough and rub it over the 
surface. This fills the pits and uneven surfaces. Being close to the 
RI of the material, it gives a polish-like surface, allowing you to 
see into the rough. Now examine the material under the rim of 
light as described previously. 

NOTE: The outline of the rough can only disappear if the rough is 
colourless. When it is coloured, you can still see the colour. For 
this reason, immersion fluids are ideal for orienting patches of 
colour banding in the gem. 

(From Facet Talk, March/April, 1999) § 

A NEW TWIST ON PRE-POLISH LAPS 

By Dick Walker 

Several months ago I was looking at the web site for Ameritool 
Inc. in Redding, California. I noted a listing for a lap that I had no 
idea this firm had developed. I might note here that I have in the 
past had very good luck with their diamond grinding laps and their 
composite master laps. These master laps are very flat and not 
prone to warping or deformation. 

The lap that caught my eye was called the "Amerishine" lap. The 
Amerishine laps are a series of laps consisting of four grits of dia
mond: 260, 600 ,  1200 , and 3000. ln the case of the Amerishine 
laps the diamond is bonded into a very hard layer of resin, unlike 
the metal bonded or sintered laps. 

In the past I have been a bit shy of resin bonded laps because l 
have been told by several individuals that the older resin bonded 
laps tended to glaze over and cause problems. l called the manu
facturer and purchased two of these laps-the I ,200 grit lap and 
the 3,000 -grit lap. According to the manufacturer's information 
these laps produce a surface one grit-level finer. Accordingly, the 
1 ,200 lap would produce a surface equal to a 3.000 grit plated lap 
and the 3,000 lap would produce a surface equal to an 8.000 metal 
bonded lap. 
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When my laps arrived I inspected them visually. They consist of a 
thickness of resin approximately 0 .050 "  or 1.15 mm in thickness 
bonded to an injection molded fiberglass like composite master
lap. The diamond bearing resin is light in color, the 1,200 grit is 
almond colored, and the 3,000 grit is white. 

The surface of the lap is "as poured" and is slightly irregular. The 
information that is given out by the manufacturer states that the 
lap should be "burnished" prior to lapidary use. I tried this with a 
piece of CZ with little result I decided immediately that the resin 
was a lot tougher than I had anticipated, hence I had to devise a 
bigger hammer. I decided to try an old trick that I have used for 
years to keep sintered diamond laps in top shape and flat. 

If ! were to start from scratch, I would slice off a piece of a com
mon red baked clay brick into a piece approximately 1 .5 x 2 x 3". 
Take the slice of brick and use a coarse grinding lap to round up 
or make a series of shallow bevels on the long side of the brick. 
Once you have done this, place your Amerishine lap on the arbor 
of your machine. Tum the machine on, setting it for a medium 
high speed. With a healthy drip of water on the lap proceed to 
scour the surface of the lap with the beveled side of the brick for 
several minutes. 

After you have scoured (burnished) the surface of the lap, wash it 
off and examine it under a bright light. You will note that the sur
face is still slightly irregular, this is O.K. If you decide that it is 
still too irregular to suit you just a bit more scouring might help. 

Clean the lap thoroughly and proceed to prepolish a stone that, 
hopefully, you have prepared previously, preferably to a 1 ,200-
grit finish. In my case I was startled to note that the stone ap
peared almost polished very shortly and yet there was a notice
able though slight removal of material. Hence the lap performs 
very well to help in tidying up the meet points without being too 
aggressive. 

The recommended list price of the Amerishine laps is presently 
$90 .00 plus shipping and handling. Considering the results that I 
have achieved with my laps; they are very fairly priced. 

These laps are not meant for heavy stock removal but are ideally 
suited for prepolishing faceted stones. I might note that I have cut 
a number of stones of various hardnesses and have not noted any 
sign of glazing or slowing down. To the contrary, my I ,200 -grit 
lap just seems to keep getting more aggressive. With my experi
ence I feel that I will buy more of these laps if and when my pre
sent ones wear out. At this point neither of my laps show any 
signs of wear other than breaking in. The manufacturer of the laps 
and other diamond products for the faceter is: 

Ameritool, Inc. 
9 I 5 Merchant St. #3 
Redding, CA 96002 
Telephone (530) 223-2031 

Web site www.ameritool�inc.com 

(From Facets, May 2002) § 
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RESULTS OF THE USFG 2002 

SINGLE STONE COMPETITION 

By Charlie Moon 
2002 Competition Co-Chair 

The competition is finished! The stones, score and pattern-errors 
sheets have been returned to the USFG competition cutters. Here 
are the results: 

NOVICE 

I .  98.43 James A. Friar, Tucson, AZ 
2 .  97.75 Stephen T. Blanchard, Lynchburg, VA 
3. 95.21 James Clark, Mesa, AZ 
4. 87.74 Jim Foster, Avondale, PA 
5. 87.62 Robert Greenway, Austin, TX 
6. 86.98 Frank Brower, Troy, OH 
7. 84.44 Ryan Pierce, Chicago, Ill 
8. 71.31 John Hiller, Greensboro, NC 

PREMASTERS 

I .  92 .76 Arnold Robertson, Smith Falls, Ontario Canada 
2 .  87.77 George Kaufinann, Dunnellon, FL 
3. 85.40 Kenneth Vaughan, Eureka, CA 
4. 85.07 Barry Johnson, West Vancouver, BC, Canada 

MASTERS (Past Masters Division): 

I. 99.26 Dick Fairless, East Tawas, Ml 
2 .  99.02 Art Kavan, Oro Valley, AZ 
3. 98.99 Don Dunn, Dayton, OH 

Congratulations to all of the above cutters! The USFG hopes that 
with the excellent careful exegesis evaluation by Judges (Jerry 
Caps, Masters; Ewing Evans, Premasters; Jim Ball, Novice), 
all of the 2002 Single Stone Competition Cutters will benefit from 
the comments of these three USFG World-Class-Cutter Judges, 
and that each 2002 Single Stone participant will enter the Single 
Stone Competition again in 2003. 

There were no problems this year with the packaging of the 
stones; all SASE return packages were enclosed, only two return 
packages were lacking postage. 

This part of the 2002 S.S. Competition cost the USFG $12 .46, 
which was primarily for costs brought about by the increase of 
USA postage and the two SASE packages without postage. The 
competition's entry fee provided compensation for the Judge's 
thorough and careful individual assessments. § 

25  

MAIL STERILIZATION ENHANCES GEMS 

By Gary Roskin 

A system that the US Postal Service will use to eliminate the 
threat of anthrax may produce color changes in gemstones. The 
technology, an electron-beam system from SureBeam Corp of 
San Diego, Calif., "has been used to run topaz from colorless to 
blue; to change tourmaline from pale pink to bright red; and to 
make smoky quartz from colorless quartz," says Michael Stern, 
director of technological applications for Titan Scan Technolo
gies, parent company of SureBeam. But Stern feels that the 
doses used to impart color to gemstones are much higher than 
doses being considered for anthrax destruction. 

Titan is working with federal agencies to install systems that will 
provide a safe mail stream with respect to biological contami
nants. The award of approximately $26 million to Sure Beam by 
the newly established Office of Homeland Security will be used 
for eight SureBeam Systems. 

The Gemological Institute of America has been experimenting 
with SureBeam's technology to test the stability of color in gem
stones that have been subjected to anti-anthrax irradiation. Re
sults show dramatic color changes in pearls, sapphire, quartz, 
kunzite and topaz. White cultured pearls change to gray, pale 
blue sapphires change to a deep orange, and kunzite, which is 
naturally pink, came through the mail irradiator as a green spo
durnene. GIA's results showed "no perceptible color change" in 
diamond. 

Research gemologist Martin Haske of Adamas Gemological 
Laboratory in Brookline, Mass., also conducted tests on colored 
stones and diamonds at the TitanScan/SureBeam electron beam 
irradiation facility in Denver. These tests were sponsored in part 
by grants from the American Gem Society Laboratory in Las Ve
gas and David Atlas & Co of Philadelphia. Haske found some 
interesting and contradictory results. "We subjected over 100 
gemstones to two irradiation runs," says Haske. (A double run 
duplicates the typical out-and-back shipment of gems on memo.) 
"Pearls, fluorites, kunzites, quartzes, CZ's and zircons showed 
dramatic changes in visual appearance." 

Haske's diamond samples showed no dramatic changes in color 
appearance. but his SAS200 room-temperature spectroscopy unit 
showed a small loss in transparency, typically associated with 
GRl radiation damage. 

"The sample clearly indicates this apparent transmittance shift at 
about 741 nm", notes Haske. "This same type of signature, a 
slope change at 741 nm and resultant transmittance loss, al
though more drastic can be seen in (heavily) irradiated (and an
nealed) fancy yellow diamonds." 

Haske believes that these data contradict GlA's findings, and that 
borderline colors may be the ones to show a visible change. Col
orless CZ changes to yellow; fluorite, multicolor banded, turns 
black and zircon changes from colorless to brown. 
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According to Shane McClure, director of West Coast ldentifica- upon joining to help us to get to know each other better. 
tion Services for GlA's Gem Trade Lab, the US Postal Service is 
using this technology only on flat envelopes - so far. But he ad
vises jewelers to avoid any possible irradiation of their gemstones 
and find alternatives to using the Postal Service. That said, ac
cording to researchers, this might not be a big issue for the indus
try, since registered mail, which has a paper ttail to the sender, 
may not be irradiated. 

Problems other than gemstone enhancement also could affect jew
elers' use of the mail. Electron-beam irradiation will, in fact, ex
pose unprocessed photographic film in a similar manner as sun
light," says McClure. "However, unlike sunlight, highly energetic 
electrons have the ability to penetrate even opaque packaging ma
terials and affect their contents. Developed negatives are likely to 
show coloration, typically of the yellow/orange/brown variety, 
upon irradiation. Polycarbonate-based materials including some 
eyeglass lenses, will develop (similar) coloration." 

A communication from SureBeam also notes that "controlled ap
plications of low-dose electron-beam irradiation will erase the 
data on magnetic data storage media ( eg, floppy disks and video
tapes) as well as some credit card magnetic strips." 

McClure noted that gold also was tested to see if any residual ra
dioactivity would be retained by the precious metal. None was 
noted. 

For information about SureBeam, visit www.Surebeam.com. 

For information on the effects of ionizing radiation on gemstones, 
visit the Web site of the Fallbrook Gem & MineralSociety at: 
http://fgms.home.att.net/imp-gems. 

For a detailed report of GIA's findings, log onto: www.gia.edu/ 
gandg/special-issue-1 J 270 l .cfin. 

(From JCK A1aga=ine February 2002, via Face/ Talk A1ay-Ju,ie, 2002) § 

USFG F ACETERS E-MAIL LIST 

Welcome Faceters! - Faceters List Guidelines and Policies 
The Faceters List is an e-mail discussion group provided and 
hosted for faceters as an educational and information resource for 
faceters by the United States Faceters Guild. Jf you are a faceter or 
have developed an interest in faceting you are welcome to join us. 
List Command Addresses: To subscribe: usfgfaceterslist
subscribe@yahoogroups.com. To post (subscribers only): usfg
faceterslist@yahoogroups.com, To unsubscribe: usfgfaceterslist
unsubscribe@yahoogroups.com. 
A BBS style web interface to the Faceters List with searchable 
archives, files areas for Faceters List members to upload/down
load gemstone designs, pictures, articles and other files. and au
tonomously adjust their distribution preferences is provided at 
http://groups.yahoo.com/group/usfgfaceterslist. Further general 
help on using Yahoo Groups is online at http://help.yahoo.com/ 
help/groups. 
Each new member is encouraged to post a short bio to the list 
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Please keep your posts to the Faceters List confined to topical 
matters of interest to the entire group. The Faceters List is dedi
cated to education and the sharing of information about faceting -
posts of questions and answers, tips, techniques, hints, help and 
other faceting related information are appropriate and encouraged. 
When responding to a message, decide for yourself if your re
sponse should be sent directly to the individual as an off-list, pri
vate email; or if it's of interest to the group at large. 
All posts to the Faceters List are copyright as works of authorship 
by their respective authors and may not be republished, except in 
the course of distribution to the Faceters List and in the USFG 
Faceters List Archives, without the expressed permission of the 
posting author. 
Spams, flames, profanity, abusive advertising, and topically irrele
vant content posted to the Faceters List may be filtered at the dis
cretion of the list moderators. Please identify the subject of your 
post with a *descriptive• subject line. When responding to a mes
sage use copy-and-paste techniques to reference or quote pertinent 
text. 
Please submit your posts to the USFG Faceters List using plain 
text only and not in HTML or "rich text" formats. Graphics, bina
ries, and email attachments will not be directly distributed to the 
Faceters List. 
Off the Dop: Just finish a stone? You're invited to share what 
you've cut and your results with us! 
Announcements and Advertisements: Hobbyists with wants or 
faceting equipment to sell are encouraged to submit wanted or for 
sale posts to that effect. Manufacturers. distributors, dealers and 
commercial entities who traffic in faceting related equipment and 
rough are welcome as Faceters List members and participants and 
may also periodically post ads or notices to the Faceters List. 
Please clearly designate all advertisements and commercial an
nouncements by preceding the other terms in your post's subject 
line with "Advertisement: 1

1
• 

Commercial advertisers please limit your freqency to one ad per 
month maximum. The list administrator(s) may filter posts con
taining excessive promotional or commercial content or revoke 
list membership of abusive or problematic advertisers. The 
Faceters List is provided by the USFG as an educational and in
formation resource and not as a venue for free advertising and 
promotion by commercial interests. 
Notices of club or guild shows and other events of interest to the 
faceting community at large are also welcome. 
lf you have a lengthy list of items to advertise, do not post your 
entire list - simply summarize what's on your list and provide an 
email address or URL for further information. 
Announcements and advertisements are provided for informa� 
tional purposes only. The USFG does not endorse or otherwise 
recommend any seller or advertiser, and strongly advises you to 
scrutinize and make your own determinations as to the integrity 
and qualifications of those with whom you deal. 
Feedback: Member suggestions or comments on USFG Faceters 
List administration, and how you think this resource could be im
proved or should be changed are welcome. 
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Disclaimer: Posts to and opinions expressed on the Faceters List ness in some species, especially noticeable in heat-treated sap-
are those of its members, content contributors and list administra- phires and rubies. A good example of this variation is the species 
tors and not the USFG. fresnoite. In the references, the published hardness varies from 3 
>aceters List Mentors: Shy in front of groups? Have a machine 
specific question? These mentors will help you directly: 
Rob Kulakofsky: rob@facetingmachines.com Ultra Tee and Poly
metric machines 

Jeff Graham: jeff@faceters.com Ultra Tee machines, selecting 
gem designs and rough 
Joe Mangelsdorf: Joeala96@aol.com Ultra Tee machines 
Douglas Turet: anotherbrightid@hotmail.com Ultra Tee Model 
V2, Lee 110K11 Faceter 

Criss Morgan: criss@cox.net Fac-Ette GemMasterll, Ultra-Tee 
and Graves 
The mentors will forward your questions and their answers to the 
Faceters List at large when they consider the information to be of 
interest or potential help to others, but will omit your identity if 
you request so. 
Faceters List Moderators: 
Rob Kulakofsky rob@facetingmachines.com 
Tim Ballentine ballent@aol.com 
Jeff Ford j ltford@net-link.net 
Marty Hart martin.hart@nashville.com 

HARDNESS TESTING OF GEMSTONES 

By Michael Gray 

Hardness testing is one of the methods that a mineralogist uses to 
determine the identity of a mineral sample, but which has rarely 
been used by the gemologist. A mineralogist can usually find 
some inconspicuous face or broken area to conduct a scratch test, 
but the gemologist rarely has had a surface on a gemstone to do a 
comparable test without visible damage to the polish of the stone. 
However, the ability to choose a random surface may give a false 
value when a range of hardnesses exist, as in the case ofkyanite, 
which has a documented variation from 4.5 to 7 on the Mohs 
Scale of Hardness. While a species that have smaller variations 
that have not been measured. We are preparing a method of test
ing hardness during the faceting process. 

Our present system was developed by Friedrich Mohs in 1822, 
whereby he set relative values of hardness to ten easily obtainable 
species for comparison to each other, and measured by making 
scratches on surfaces of the unknown material with these ten 
species. This scale is still used as the standard, but variations in 
hardness have been known since at least 1844. Using a device 
called a sclerometer, researchers were able to deduce objective 
values, although some variations in these scales are noted, depend
ing upon the method and preparation used. In fact, some re
searchers determined that topaz is less hard than quartz when the 
sclerometer was used on powders of these two species. 

Lapidaries have always noticed some of these variations in hard-
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to 4 to a value of 4.7. A lapidary must rely upon these figures to 
determine which cutting and polishing laps and media to use in 
fashioning a gemstone. A great variation in hardness was noticed 
in the grinding and polishing of the stone, with only one direction 
being noticeably "soft" as compared to the other facets. There is 
only one direction being in the range of 4 in hardness, with all 
other directions being noticeably harder. 

These are hardly the only examples to cite. There are many mate
rials, such as spodumene, sillimantite, elbaite, and many of the 
garnets that exhibit some noticeable variation in hardness during 
faceting. Diamond cutters know of the variations in their spe
cialty, and use that knowledge in the fashioning of those gems. 

The argument could be made that the Mohs' Scale has worked for 
almost two centuries, and that there is no need to change this sys
tem. That is not the purpose of this study. There are a number of 
purposes why this study has been initiated to determine the actual 
hardness of a species, such as fresnoite, where the original de
scription may be inaccurate to document the variation of hardness, 
as well as a "normal" hardness, within a species to determine if a 
variation of hardness may be caused by a man-induced treatment, 
such as the heat treatment of corundum, which then can be used as 
a way of detecting these treatments. This might also be taken fur
ther to determine origin, as well, depending upon impurities, 
colouring agents, and variations in chemical composition to help 
clear up conflicting values in different publications to relate these 
values to the existing Mohs' Scale of Hardness so that the numbers 
are understandable to academics and lay persons alike. 

Equipment has been developed recently that makes it much easier 
to conduct hardness testing. The development of ultrasonic inden
ters that can be calibrated based on the Rockwell and Vickers 
scales, two of the glass and metal industry's standards, should 
eliminate most of the danger of stone breakage during hardness 
testing. Our testing will be done during the cutting stages, so any 
noticeable marks made on the softer stones can be polished out. 

The ten species used in the Mohs' Scale will have been measured, 
resulting in a set of numbers that will set the parameters for the 
decimal places between species. Stones are being faceted from 
these materials to make note of any noticeable variations during 
cutting, and then measurements taken of these materials. After 
these values are established, checked, and documented, other 
species will be faceted, with noticeable hard and soft areas marked 
for testing. On stones with variable hardnesses, at least four hard
ness tests will be performed, one each on the "softest" and 
"hardest" directions, since these normally occur only in one direc
tion, and several tests to establish the "normal" hardness, the hard
ness over the rest of the material. Therefore, while a range may be 
established, a third number may represent the general hardness of 
the material. 

The practicality of using gemstones for hardness testing is the gen
eral "purity" of the sample being used. Many of the published 
hardness values were obtained using tiny pieces of the type speci
mens when they were first discovered and therefore were probably 



.S.F.G. N ewsl etter Vol. 12 No. 3 Se tember 20112 
unable to get much accuracy, especially minerals described prior 
to the 1 960's. Unfortunately, once a mineral is named and docu
mented, the values given are rarely checked. In the case of testing 
of sapphires and rubies, different values may come up depending 
upon the locality and/or if the material has been treated. All of 
this information will be documented, as well, whenever possible. 
Ultimately, we should be able to document the crystal orientation 
in which these variable hardnesses will occur. 

There is also an important side benefit to this testing. While hard
ness testing is only used in a miniscule number of gem identifica
tions, we hope to show that this test can be used in gem labs, using 
the modern equipment available today. The marks made by a 
skilled and knowledgeable worker using this modern equipment 
can be so tiny as to be undetectable by the naked eye, and can be 
placed on an inconspicuous spot on the girdle or pavilion of the 
stone. With the values obtained through this research, there will 
be one more test available for questioning gems. It should also be 
possible to test mounted stones as well, where refractive indices 
and specific gravities may not be able to be obtained without re
moval of the stone from the mounting. 

(From Gemmology Queensland Jan. 2002, 
via Facet Talk, March-Apr;/, 2002) § 

CENTERING WITH WAX 

(A post to the USFG Faceters List) 

By Roy Kersey 

To111 lvrites: 1 can line the stone up accurately (I use n1y trans
fer fixture for this), but how does one keep it there while apply
ing the war? 

I'm not sure exactly how you are centering, but I can tell you 
what I do. Mostly my rough is not that expensive, so I try to 
center just out of pride to get the best yield. I grind a flat where 
my temporary table is going to be and then I use a cone dop 
pushed up to where the pavilion is going to be cut, to center my 
rough against the flat dop. This once the stone is on the flat dop 
and the wax is still pliable. If it sets, it can be warmed up and 
the stone will shift as the cone dop is pushed up against the 
stone. 

This produces a pretty good centering. Which is not to say that 
you can't warm the dop once the stone is on it and shift the stone 
around per any measuring or eyeballing you are doing. I have 
also put the dop into the machine and taken test cuts, say at 96 
and 48 to see if the stone is centered from "north to south." I can 
take a very light cut and set the stop there, then see if there is a 
similar cut on the other side. lfnot, I can bring the alcohol lamp 
to the machine and get the wax soft enough that I can shift the 
stone just a little. Once the 96-48 centering is done, one can pro
ceed to 24-72 and do the same thing for "east to west." A little 
trial and error, with the machine as your indicator (by eye, by 
dial indicator, by ohmmeter, whatever) could get you rather close 
to where you want to be. If you warm the dop rather than the 
stone, you will have minimal problems with overheating/heat 
stressing the stone. I hasten to add that, yes, maybe glue has a 
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longer set time, but that cuts both ways. If you work fast and are in 
a hurry it is a pain. And wax can be loosened, as I describe, any 
time you want. If thermal shock is not a problem, you can hasten 
the set by using cold water. Very versatile. Does this make 
sense? Does anyone else ever claim to have done it, or should I 
claim it as the Kersey Centering Method for Maximum Yield. § 

EDITOR 'S NOTE: Roy says that the claim of the "Kersey Cen
tering Method/or Maximum Yield " is actually a tongue-in
cheek comment and is not a serious claim of priority. § 

ABOUT THE B & I GEM F ACETER 

Contributed By Don Wooton 

EDITOR 'S NOTE: A picture of the faceting part of the B&I 
Gem Faceter was published in the June 2002 issue of this 
newsletter, along with a request to supply o date of manufactuer 
or other tidbits. Don Wooton was the only reader who re
sponded. Unfortunately, Don 's "operator 's manual", ifit could 
be so titled. did not contain a drawing of the faceting part of the 
Gem Maker, but here is the drawing of the cabbing portion of 
the machine tho/ Don submitted But note that bench price!!! § 

The B&I gem facetor is an aux!. part for the B&I IO inch gem 
maker model 1 422. Mine was a birthday gift in 1 965. It was pur
chased at "The Cave" a rock shop in Hellertown Pennsylvania. I 
do not have the specs. on the facetor but do have operating in
structions and parts list for the 1 422. It is indeed a crude machine 
which included a grinding wheel for cabs and a 1 0  inch saw. It 
was a challenge to cut anything on the saw let alone try to do any 
faceting. 

Unfortunately I do not have the drawings and instructions on the 
faceting portion of this unit. It mounted on the same post as the 
arm that held rocks when using the saw . The saw was placed on 
the shaft in place of the grinding wheel. All very crude as there 
was no way even to align the post with the shaft holding the saw 
blade. To saw any stone over one inch in diameter was next to 
impossible. It was at most a crude cab only machine. § 

B AND I �©�EN@F:I FOR GEM MAKERS 

1� � 
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B u� l MANUFACTURING CO. nu1urn1,1ucu.u1u111 
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@wwwwwwwwwwwwwwwwwww@ 
�� RULES EMPHASIS FOR COMPETITORS IN THE USFG 2003 NAFC � 

@wmm�mmm�mmmmmmmmmmm@ 
MAILING DATE 

NOTICE 

THE MAILING DEADLINE 
FOR MAILING STONES 

TO BE ENTERED IN THE 
USFG'S 2003 

NORTH AMERICAN FACETING CHALLENGE 
IS 

JUNE 20, 2003 

ABOUT "PRE-JUDGING" 

The practice of having outside expertise evaluate 
the condition of a stone during the cutting process 
is strictly forbidden in USFG faceting competi
tions. The cutting of a stone and the competition 
quality achieved during the cutting must solely de
pend on the skills of the cutter. If it becomes 
known that any cutter has had the quality of a stone 
evaluated by other cutters during or at the end of 
cutting, that stone will be automatically disquali
fied from the competition. If such knowledge be
come available after competition results have been 
finalized, any awards or other recognition will be 
declared null and void. § 
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THE PLAN VIEW RULE 

A CLARIFICATION ADDITION 
TO THE 2003 NAFC RULES 

PUBLISHED IN THE SEPTEMBER 2001 ISSUE 
OF THIS NEWSLETTER 

The paragraph below addresses three critical as
pects of the plan view criterion in the 2003 NAFC 
stone judging rules: (1) Definition; (2) Technical 
aspects; and (3) Possible results of judging: i.e., 
Disqualification. 

THE "PLAN VIEW": It is an important serious 
parameter of evaluation in a faceting competition. 
The definition: "A plan view is that arrangement of 
points and lines one sees when looking directly 
down or up the vertical axis, whether it's a real 
stone or an imaginary stone as portrayed on a dia
gram." Competitors may adjust the angles and/or 
indices of a design's crown or pavilion facets in or
der to make meetpoints. However, such adjust
ment must not alter the plan view of the design. In 
addition, if it becomes necessary to change the 
height of the crown (C/W ) in order to compensate 
for a flaw in the rough, an inherent chip or an acci
dent, the 'plan view' will not be altered as long as 
the set of new angles are accurately derived from a 
Tangent Ratio procedure. A tangent 'ratio-ed' set 
of NEW angles for the pavilion (P/W) may also be 
possible as long as the critical angle is not affected. 
Alteration of the plan view means any alteration in 
the positioning and/or shape of facets to the extent 
that the positioning and/or shape of facets can be 
detected by a judge during the normal process of 
iudging the stone. If such alteration is detected, the 
stone will be disqualified. § 
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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, Eng ineers and Teachers. If our members 
have commodities for sale or free exchange, the USFG officers 
feel that this information is extremely important for all members 
of the USFG to have on hand. Lest you are concerned that this 
is commercialism, please be advised that the USFG does not 
benefit financially one iota from this endeavor - it is only com
munication of useful information. 

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

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 
5 1 39 Shasta Way, 
Klamath Falls, OR 97603 
Tele: 54 ! -883-2434 *************************************************** 
JEFF GRAHAM: Gram Faceting: Rough available: Tourmaline, 
Gamet, 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 l 8385 
Tucson, AZ 8573 ! 
************************************************ 
BOB KELLER: Bob's Rock Shop/Rock&Gem Magazine On
line: '.he Internet's first "Zine" for mineral collectors, lapidary 
hobbyists and rockhounds features online articles, show and club 
lists, free classified ads, Rock Net and more. 
WEBSITE: http://www.rockhounds.com 
E-MAIL: <bkeller@rockhounds.com 
BOB KELLER 
227 West Rillito Street 
Tucson, AZ 85705 ************************************************ 
AND� KILIKAUSKAS: Mojave Gems: The purpose of my site 
1s to display my faceted & cabbed gems, and to give people some 
background information about gemcutting. 
WEBSITE: <http://ndti.net/andyk/wkpage.htm> 
E-MAIL: <andyk@ridgenet.net> ************************************************ 
ROB KULAKOFSKY: COLOR WRIGHT. We sell most major 
brands of faceting machines, laps (including BATT laps ), saws 
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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, custom faceting, 
gem trees, gem tree supplies, facet rough, and contains articles by 
Jean on gemology and faceting. 
WEBSITE: <www.MystiCrystals.com> 
E-MAIL: <sales@mysticrylstals.com> 
JEAN MARR 
PO BOX 1 8 1 5  
Kernersville, NC ! 2 1 85 
336-595-3870 
**************************************************** 
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 !GS. Knifemakers Gemstones 
WEBSITE: <http://www.shadowenterprise.com> 
E-Mail: <shadowenterprise@aol.com> 
Fax: 601 -898-l !29 
TELE: 601 -750-21 9 !  
JASON P. MEEKS 
Shadow Enterprise, Inc. 
P.O. Box 4 1 9  
Ridgeland, M S  39158-0419 
******************************************* 
GLEN & VENETTA PROBST: English Language Cyber Cen
ter at Brigham Young U. Reveals: A photo story about making a 
gemstone for learners of English as a second language. It is part 
of my website for the English Language Cyber Center at Brighan, 
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. !200 E. 
Orem, Utah 84097 ******************************************************* 
DIXIE THOMAS REALE: Kounting House. The web site is 
primarily designed for sale of rocks. It has a catalog page with 
rock descriptions and pictures, as well as a one of a kind 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@rnagiclink.com> 
DIXIE THOMAS REALE 
503 West 8th, 
Jerome, Idaho 83338 ************************************************ 
JONATHAN L. ROLFE: Jon Rolfe, Gearloose.com: Online ar
ticles illustrate how to build your own laps, faceting machines 
digital angle readouts for existing production machines. Som; 
examples of Jon's gemcutting appear & information re his Batt 
Lap. There are links to other gemcutting sites and organizations. 
WEBSITE: <http://www.gearloose.com> 
E-MAIL: <webmaster@gearloose.com> 
JONATHAN L. ROLFE 
PO Box 533 
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North Easton, MA 02356 ************************************************ 
JOHN FRANKE: FACET SHOPPE. Since 1990 we promote 
the art of gem cutting by offering information, rough and cut gem
stones, lapidary equipment and supplies for faceters of all skill 
levels, and maintain the Datavue Gem Design Database. No 
email? Write or call for free price list. 
WEBSITE: <http://www.gemcutter.com> 
E-MAIL: <facet@gemcutter.com> 
John Franke 
PO Box 449 
Port Townsend, WA 98368 
Tele: 360 -385-4520 
FAX: 360 -385-9256 ************************************************ 
C.R. SMITH: Prospectors Pouch, Inc. Developer of the Mirror 
Facet(tm)Kit/ Mirror Blend system. A joy to use. In jewelry, lap
idary over 30 yrs. Prospect and promote Georgia Gems and Min
erals. Experience: past operator of school for faceting, cabbing 
and jewelry manufacturing. F.G.A. 
WEBSITE: <http://www.prospectorspouch.com> 
E-MAIL <prospectorspouch@mindspring.com> 
C.R. Smith, Prospector's Pouch, Inc. 
2850 Hwy. 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 I 00% cotton sportswear that is embroidered with our cus
tom "facet machine" logo. 
WEBSITE: <www.newgems.com> Please note: Website in con
struction but will be operative by March. 
E-MAIL: <allen@newgems.com> 
ALLEN C. PETERSEN, GG 
P.O. BOX 83 
Weatogue, CT 06089 ************************************************ 
SKITTER GEMS 
205 South 15th St. 
Norfolk, NE 6870 1-4803 
E. Don Cook 
Phone: 402 -371-0668 
Fax: 402 -379-5536 
e-mail: edcook@ncfcomm.com e.mail: kookoo@digisys.net 
web: \V\Vw.ncfcomm.com/skitter-eems 
************************************************ 
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 10 14 
Hixson TN 37343 ************************************************ 

USFG MEMBERS, DEALERS WITH 
E-MAIL BUT WITHOUT WEBSITES 

Business Name: FACETS OF NEWBERRY. 
Essence of Business: : Small part time business engaged in custom 
cutting and repair of colored gemstones. Business can be reached 
by mail....Business can be reach by mail. 
BILL EHNEY 
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1728 Boundary St. 
Newberry, SC 29108 
E-mail: <W.ehney@worldnet.att.net> 
Tele: 80 3-276-8827 ************************************************ 
Business Name: GEMART SERVICES 
Essence of Business: Specializing in providing facet rough to the 
cutter; custom cut gems to the jeweler and to the collector. Our 
public exposure is through several shows, as well as mail order. 
List available. 

JERRY NEWMAN 
42 -452 Bob Hope Dr. 
PMB20 3 
Rancho Mirage, CA 92270 
E-mail: <GEMARTSERV@aol.com> ************************************************ 
Business Name: MOON STONES 
Essence of Business: Lapidary and Faceting Equipment. Business 
primarily one of "drop shipping." 
CHARLES L. MOON 
155 Myrtle Court 
Arcata, CA 95521-6511 
E-mail: <clmoon@pacbell.net> 
Tele: 707-822-6063 ************************************************ 
Business Name: SPARKLE GEMS 
Essence of Business: We provide top quality gem facet rough to 
the discriminating facetor at truly low prices. "If it doesn't Sparkle, 
it's not from Sparkle Gems." 
MICHAEL E. ROLFING 
2694 E. Garvey Ave. So. # 125 
West Covina, CA 91 791 
Tele: 626-966-5684 
E-mail: <sparklegems@sparklegems.net> 
Fax: 626-966-5985 
URL: WWW.Sparklegems.net ******************************************************* 
Business Name: Do-RE-GEMCRAFT: 
Essence of Business: GOLD & SIL VER MOUNTINGS. Faceters 
who do not buy in quantity can get mountings at dealer prices. If 
you would like a catalogue, advise by E-mail or Snail-mail. 
JIM MOSS 
Do-Re-Gemcraft 
Rt. #16 Box 38800 
Lake City, FL 32055 
E-mail: <mossend@isgroup.net> ******************************************************* 
PLEASE NOTE: If any of the USFG MEMBERS have NOT re
sponded to the above possibility of this kind of communication -
Business WITH WEBSITE, Business WITH E-MAIL BUT NO 
WEBSITE and Business WITH REGULAR-MAIL COMMUNI
CATION. ONLY -- as seen in the DECEMBER 99 and MARCH 
00 NEWSLETTER , please send your information to Charles. 
L.Moon; the address is above. It will be published in the next 
Newsletter. § 
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UNITED STATES FACETERS GUILD 
Application for Membership 

Se tember 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.__ Date ______ � 

Street Address __________________ Telephone. ______ � 

City, State, Zip, ____________________________ __. 
I am a faceter I am interested in becoming a faceter ___________ _, 

How long have you been faceting? _____________________ __. 

I compete or have competed at the following levels: 

Junior ____ Novice, ____ lntermediate __ Advanced ___ Master ______ � 

I do not wish to compete __ . 

I have a display case __ l2 stones __ 20+ stones __ Educational __ Other ____ � 

Which machine do you cut with? ______________________ _. 

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

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

Have you judged in competitions? Yes __ No __ lnterested 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 (Ov ers eas) 

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

Rev. 8-98 

Dayton, OH 45430-1112 
T el ephon e: (937) 426-5112 
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