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SOURCES OF THIS 
NEWSLETTER'S INFORMATION 

The USFG is continously involved in such newsletter (and infor
mation) exchanges which currently include the following 
newsletters and their respective publishing guilds: 

ANGLES---Faceters Guild of Southern California 

F ACETERS' STONECHA T--UK Faceter Cutters Guild 

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

FACET TALK-Australian Faceters' Guild 

MEET POINTS---Vancouver Island Faceters' Guild 

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

THE NEW MEXICO FACETER--New Mexico Faceters Guild 

NEWSLETTER--The North York Faceters Guild 

NEWSLETTER---Texas Faceters' Guild 

OFF-THE-DOP---Intermountain Faceters Guild 

THE TRANSFER BLOCK---The Faceters Guild Of Northern 
California. § 
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PRESIDENT'S MESSAGE 
Thanks to everyone for their confidence. It is a pleasure to have 
the opportunity to serve the USFG members and Board of Direc
tors and I look forward to our successes together with help from 
you all. 

Active participation is what has made my experience with 
faceting and with the USFG so much more enjoyable and I want 
to encourage each of you regardless whether you are a long time 
USFG member or a short timer to jump in and participate. We 
welcome any ideas you may wish to offer along with your input 
for things you may want to see the USFG provide for you and 
others that we are not currently providing. We would like you to 
feel your membership cost is more than well invested and that 
you receive more than the cost in return. We also want the 
novices to become premasters and then masters. We want to help 
you get there with as much support as we can provide. So, ifwe 
can do anything for you or you'd like particular website services, 
let us know. We'll see what we can do. The USFG is a great 
organization right now. However, two years from now I want to 
be able to look back and say I left it better than I found it. 

Well, we're into the single stone competition season again! This 
is one of the best ways I think one can work on their own and 
then get feedback in the way of the judging sheet to learn and 
improve. There is absolutely nothing to lose and everything to 
gain from this experience. I never think about competing against 
anyone else, I am actually just trying to improve one year from 
the next against myself. I ask you to join in on the fun because 
everyone who enters is a winner! The only way you can possibly 
lose is if you don't even try. 

Executive Summary: 

I .  Thanks for your confidence and support. 
2. Participation in our organization is key to fun experiences. 
3. Time to join us in the single stone competition fun! Every

one wins! 

My Best To You All, 

im Perkins, USFG President § 
USFG NEWSLETTER BACK 

ISSUES AVAILABLE 

Copies of the following back issues of the USFG Newsletter have 
been reproduced and are now available from the Guild's Newslet• 
ter Editor. 

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

Back issues (while the supply lasts) are (lriced at $2.50 per issue 
plus mailing costs ($1.00 for one issue plus $0.50 for each addi
tional issue mailed in the same package (i.e., $3.50 for one issue 
and $3.00 for each additional issue mailed in the same envelope· 

SEND FUNDS AND ISSUE NUMBERS TO THE TREASURER 
DON DUNN. HE WILL THEN PASS THE REQUEST TO THE 
EDITOR. § 
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ABOUT THE "U/W" IN THE USFG 
NEWSLETTER'S STONE DIAGRAMS 

E:DITOR'S NOTE: Marry stone diagrams for this news/el/er are 
orinted with GemPrint. The GemPrint software converts one of 
"he stone dimensions into a "UIW" expression. Robert Strick
and, developer of the GemPrint software, provides an explana

''ion of the term.§ 
T/W and U/W will not necessarily be measured point-to-point or 
flat-to-flat on all designs. The most precise definition I can think 
of at the moment is: On the top (plane) view of the stone draw
ing, 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 DA TE. 

When you receive an issue, if your membership will expire be
fore the next issue, the address label on the mailing envelope 
will display 

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 dis
play 

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 WEBP AGE URL 

http://www.usfacetersguild.org 
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COMMENTS FROM OUR NEW MEMBERS 
E:DITOR'S NOTE: Since our Guild's members are scattered 
over the globe, most of us never have the opportunity to get ac
quainted with more than a few of the group and to find out how 
nur Guild can best serve their faceting needs. This is particu
arly true of the new members who may not feel comfortable in 

expressing their expectations concerning the Guild. This col
umn, which hopefully will appear in every newsletter, is in
ended as a platform for the "new-members-of-the-quarter" to 
ell us wey they joined the Guild and what they expect from our 

nrograms. All of this quarter's new members were requested to 
·end in their write-ups and those that responded are included in 
�his column. This same procedure will be followed for each 
lnewsletter . .Hopefully, we will gain a sound understanding ojl 
'and appreciation for their needs which is intended to help deter
lmine this newsletter's contents. 

FROM JACK LEWIS 

I am a member of the Oxnard Gem and Mineral Society, and at 
our show in November we had a faceting demonstrator, Dick 
Blair, who introduced me to the USFG newsletter. I was so im
pressed with the wealth of infurmation contained in it that I im
mediately decided to join. I recently received my first issue, Dec. 
2001 volume 11, number 4 and again was impressed. 
I am a novice, and spent a week in September of 2000 in a 
faceting class put on by the Califurnia Federation of Mineral So
cieties, part of their Earth Sciences's program, at Camp Paradise. 
My main objective was to learn what kind of faceting machine I 
wanted to purchase. I faceted my first stone there and was able to 
work on several machines, so my mission was more than accom
plished. Several months later I was able to purchase a machine, 
and was plagued with problems as I guess all beginners are. Es
pecially troublesome was trying to polish without scratches and 
pits. So this last September I spent another week at Camp Par
adise: I'm doing better but stiil have a long way to go, bound and 
determined to learn the art. 

This issue's "For Novice Cutter" column sounds like it was writ
ten just for me, I have gleaned a wealth of information from it 
and hope you are able to continue it in future issues. It seems I 
get new and useful information in every article I read in you pul>
Iication. Keep up the good work. 
Many thanks to Jim Perkins for e-mailing me a welcome Jetter. § 

IN MEMORIUM 

Mr.Norm Jarvi passed away on Sunday February 3, 2002. 
IMany of our members knew him as a close personal friend and 
lnwner of Jarvi Tool who manufactures the FACETRON 
faceting machines which are so popular and highly thought of. 
Mr.Jarvi was always willing to help faceters everywhere and 
interested in discussing faceting at length at any time. He was 

!truly a terrific friend to all who facet and will be missed and 
�!ways remembered fondly. Mr. Jarvi is survived by his wife 
o,nd children. The USFG Board of Directors extends our most 
sincere condolences. Our thoughts and prayers are with you. § 
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CUTTING PROCEDURE FOR THE 
"SPOKE CUT" 

(A DESIGN BY FRED VAN SANT, STAR CUTS I,# 21) 

By Ralph Mathewson 

In answer to a "Personal Assessment" request, which implicated 
problems in cutting the "Spoke" design , I sent the inquiring 
USFG member a piece of glass with the cam preform, cut on one 
end and the crown on the other. I did this to check the credibility 
of the cam preform instructions given for shaping the stone. 
Next, I c_ut the crown to check it with the cam preform and the 
pattern (design ). They both turned out extremely well with only 
the minor adjustments that would normally occur. The cutting 
sequence I recommend for cutting the stone is as follows: 

First cut the cam preform, being careful as possible to keep the 
angles as indicated. There is nothing on the pattern (design ) for 
cutting the girdle. Establishing the girdle is the most necessary 
part of cutting the cam preform. The girdle forms the exact out
side shape of the stone. On this pattern, it is assumed that cut
ting the girdle is part of cutting the preform. 

Cutting Sequence: 

I. 16 facets at 38.62° (2-6-I0-14-18-22-26-30 34-38--42-46-50-
54-58-62). 

2. 8 facets at 38.47° (64-8--16--24-32-40-56). 
Cut both of the above sets of facets to culet point. 

3. 8 facets at 90° (64-8-16-24-32-40-48-56). 
Cut to desired stone width. 

4. 16 facets at 90° (2-6-I0-14-18-22-26-30 34-38--42-46-50-54-
58-62). 
Cut to meetpoint with cutting sequences I, 2 and 3. 

This will give the cutter a faceted uniform parallel girdle with 24 
facets as shown on the pattern. Indexing for the girdle has to be 
the same as the adjacent facets on the crown and pavilion. If the 
indexing is different, an irregular girdle that is not parallel wiil 
occur. 

NEXT: I would cut the pavilion as shown on the design. This 
will cut away the cam preform angles. 

LAST: I would transfer the stone and do the crown as shown o, 
the design. 
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There are two other ways to cut the proper girdle shape: ( I )  Mul
tiply .071429 x the stone width in mm. If the stone is to be 
14mm, multiply 14 x .071429 = 1.000006mm; that would mean, 
when cutting a 14 mm stone, the segment "A" would be just ove� 
I mm in length. (a.) Cut 8 at 90,E0 index 64-8-16-24-32-40-50 
Cut until they measure 14mm---tlat to flat. (b.) Cut 16 at 90,E0 

index 2-16-1 O-I 4-l 8-22-26-3034-38-42-46-50-54-58-62 Cut un
til the "A" segment is just over 1mm. This will give the same 
results as in using the cam preform. The end result would be the 
girdle for your stone; (2) With calipers, measure in 'mm' the line 
segment "A" on the pattern. Measure in 'mm' the width of the 
pattern. Divide segment "A" measurement by the width of the 
pattern. Use the answer as a multiplier x the stone width to get 
the length of segment "A" on the stone being cut. Use the same 
procedure ('a' and 'b') as in ( I )  above. 

Please note: Using the cam preform or the "NW = .07149" for 
the "A" segment length would tend to be more accurate, since 
some of the integrity can be lost when doing the measuring 
needed in (2) above. The cam preform and the length-to-width
of-stone-value for segment "A" is already given for this pattern. 
For that reason, I would use either the cam preform or the seg
ment "A" value of .071429 of the stone width. Please note; A 
different pattern that did not have a cam preform or a given 
girdle-segment-to-width measurement factor, the procedure in 
(2)-above would be a good candidate for determining segment 
"A." § 

CAM-BRILLIANT DESIGNS 

By Bob Long 
EDITOR'S NOTE: Faceters should be delighted with these four 
designs that Bob Long has reduced to the ultimate of cutting 
simplicity by incorportating a "built in" preform that remains 
as a bank of facets in the finished stone. As Bob points out, cut 
and polish the preform. slap in some mains. and you're done 
with the pavilion. Since Bob used four different designs in this 
initial "CB" series (i.e., a marquise, oval, heart, and triangle), 
this cutting exercise should provide the novice with a great deal 
of confidence in tackling similar designs. 

Notice that Bob refers to son1e "mismatches" at the cu/et. 
These misn1atches, slighr as they are, are a good opportunit_v to 
experin1ent tt'ith "cheating" to correct the n1isn1atches. § 

A problem with my design 03.040, from Data View. reported by a 
cutter on the internet, plus a recent digest thread concerning the 
advantages of cutting the breaks before the mains on pavilions 
stirred up my design juices once again. 

The result is a series of designs, which involve cutting a CAM 
preform, then simply adding main facets to complete the pa vii-

5 

ion. Sometimes this will result in designs in which the mains do 
not meet perfectly at the pointed culet, but where is it written that 
this is a design requirement. Actually a small chisel shape at the 
culet is probably preferable to the sharp point we usually try to 
achieve. I named the series the CB series, which stands for 
CAM-Brilliant. 

The first design is a replacement for the marquise MP96 (03.040) 
the new design is called CBMarq. In coming up with a solution 
to the cutting problem with 03.040, I made a CAM program. 
Then instead of using the CAM Preform as the basis for cutting 
per the instructions given in the book, I simply added two sets of 
mains, cutting to the girdle and allowing the main facets to form 
a shallow "Vee" at the culet. This makes for a very simple and 
easy cut. As with most marquise designs, it is not especially bril
liant, but it will produce a pleasing shape with a minimum of ef
fort. 

This worked so well I decided to try an oval. The worst case 
would be the 1.5 to I oval. The resulting design is CBOval 1.5, 
which has a very small chisel shape at the culet. Ovals with a 
lower UW ratio come out with almost a perfect meet at the culet. 
I'll let the readers come up with their own detail designs for these 
other UW ratios. 

Then came a heart, CBHeart, and finally a cushion triangle, CB
Tri. Note the unusually high angles for the pavilion facets on the 
triangle. These angles work much better than the traditional 42-
43 degree range on the brilliant triangle. Also note that the 
CAM preform for the triangle came from the article published in 
the December 2000 issue of FACETS. I just entered the data 
from the article in GemCad, added some mains and scaled the 
angles up using the Tangent Ratio feature of Gem Cad. 

I think the effort points to something which designers should be 
doing today. Instead of coming np with more complex designs, 
we should be looking at the old designs and finding ways to 
improve or simplify the cutting process (emphasis supplied). 

We have some wonderful design tools today in GemCad and the 
raytracing programs. "The Facet Design" series of books and the 
" Introduction To Meetpoint Faceting" book all predate GemCad. 

We certainly should be able to do a better job of designing today 
than Norm Steele and I were able to do with our programmable 
calculators. 

(From FACETS. No. 3/6, June 200/) § 

CAM-Brilliant Marquise 
Robert H. Long 05/07/01 
Cut CAM preform, then just add the mains. 
Replacement for MP96 (03.040) 
Angles for R.I. = 1.620 
59 + 16 girdles= 75 facets 
2-fold, mirror-image symmetry 
96index 
L/W = 1.993 T/W = 1.246 U/W = 0.557 
P/W = 0.525 C/W = 0.196 
Vol.lW' = 0.462 
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1-- ····-·· L ·-- •• ---..j CROWN 
PAVILION 1 52.00' 02-46-50-94 

42.00' 12-36-60-84 
38.00' 10-38-58-86 
43.00' 04-44-52-92 
48.00' 06-42-54-90 
46. 08' 08-40-56-88 
28.00' 96-48 
30.42' 07-41-55-89 
27.65' 1 2 -36-60-84 

1 
2 
3 
4 
G1 
G2 
G3 
G4 
5 
6 

' G4 

48.00" 
45.30" 
43.20" 
38.00" 
90.00" 
90.00' 
90.00" 
90.00" 
45.00" 
39.00" 

02-46-50-94 Cut to TCP 
06-42-54-90 " 
08-40-56-88 
12-36-60-84 " 
02-46-50-94 Set size 
06-42-54-90 Level girdle 
08-40-56-88 
12-36-60-84 " 
04-44-52-92 Cut to girdle 0.00' Table 
10-38-58-86 " 

CAM-Brilliant Oval UW 1 .5 
Robert H. Long 05/07/01 
Cut CAM preform, then just add mains. 
Small chisel at culet. 
Angles for R.I. = 1 .620 
57 + 1 6  girdles = 73 facets 
2-fold, mirror-image symmetry 
96 index 
L/W =·1 .499 T/W = 0.811 U/W = 0.543 
PIW = 0,527 C/W = 0.199 
Vol.MP = 0.370 

54 42 

60 36 

12 

6 

6 

PAVILION CROWN 

1 
2 
3 
4 
G1 
G2 
G3 
G4 
5 
6 
7 

47.80" 
45.50' 
42.00" 
37.60" 
90.00" 
90.00" 
90.00' 
90.00" 
43.00" 
46.53' 
35.38" 

02-46-50-94 Cut to TCP 
06-42-54-90 " 
11-37-59-85 • 
19-29-67-77 " 
02-46-50-94 Set size 
06-42-54-90 Level girdle 
1 1-37-59-85 " 
19- 29-67-77 " 
08-40-56-88 Cut to girdle 
96-48 
24-72 

CAM-Brilliant Triangle 
Robert H. Long 05/07/01 

4640' 
42.84' 
42.20' 
38.37' 
41 .00' 
37.00' 
30.00' 
28.25' 
19.92' 

0.00' 

Cut CAM preform, then just add mains. 

02-46-50-94 
06-42-54-90 
1 1 -37 -59-85 
1 9-29-67 • 77 
96-48 
08-40-56-88 
24-72 
04-44-52-92 
1 5-33-63-81 
Table 

Note high pavilion angles work best with triangles. 
Angles for RI. = 1 .540 
46 + 1 2  girdles = 58 facets 
3-fold, mirror-image symmetry 
96 index 
Lm = 1 .036 T/W = 0.507 U/W = 0.470 
P/W = 0.457 C/W = 0. 1 48 
Vol./W' = 0.177 

56 40 

16 

BB 8 
96 

1 1----- L ---

PAVILION 
1 49.32' 02-30-34-62-66-94 Cut to TCP 
2 47.64' 04-28-36-60-68-92 " 
G1 90.00' 02-30-34-62-66-94 Set size 
G2 90.00' 04-28-36-60-68-92 Level girdle 
3 48.00' 03-29-35-61 -67-93 Cut to girdle 

CROWN 
1 35.00' 

38.50' 
37.00' 
27.00' 
30.76' 

0.00' 

0 3 -29-35-61-67 -93 
02-30-34-62-66-94 
04-28-36-60-68-92 
96-32-64 
04-28-36-60-68-92 
Table 
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4 

12 

16 

20 

26 

PAVILION 
1 44.50" 
2 48 19" 
3 41.00° 

4 42.30° 

5 44.40" 
6 45.60" 
7 46.00" 
8 42.60° 

G1 90.00" 
G2 90.oo· 
G3 90.00" 
G4 90.00· 
G5 90.00" 
G6 90.00" 
G7 90.00" 
GB 9000" 
9 43 08° 

10 45.36" 
1 1  44.55" 
12 39.58" 

Cam-Brilliant Heart. 

Robert H. Long, 05/07/01 
Cut CAM preform, then just add mains. 
Some mismatch at culet. 
Angles for R.I. = 1 .540 
64 + 19  girdles = 83 facets 
1-fold. mirror-image symmetry 
64 index 
L/W = 1.006 T/W = 0.534 U/W = 0.494 
P/W = 0.462 C/W = 0.206 
Vol.lW' = 0.235 

32 
J6 

52 

46 

44 

T 
C 

G6 G2 

G1 

-1.«,��=I=��� 
T 
p 

1 
1----- W- -- -I 

CROWN 
03-25-39-61 Cut to TCP 50.62" 64 
64 42.62" 03-61 
08-56 40.34" 08-56 
14-50 42.49" 14-50 
17-47 47.37" 1 7-47 
1 9-23-41-45 " 47.20" 1 9-45 
21-43 48 10· 21 -43 
27-37 50.07" 23-41 
27-37 Set size 47 30" 25-39 
03-25-39-61 Level girdle 44.34° 27-37 
19-23-41-45 " 42.08" 02-62 
21-43 37 oo· 12-52 
17-47 44.80" 20-44 

43 49• 26-38 14-50 30 7 1 "  08-56 20.65" 06-58 
64 22.45" 16-48 
26-38 Meet girdle 28 65" 22-42 
22-42 26 55· 28-36 
1 8-46 0 00" Table 
1 1 -53 
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DJTOR'S NOTE:: This issue's novice-cutter section in intro
uced by an article written by our new President, Jim Perkins. 
/though there are points of interest for the novice face/er, there 
re also pertinent suggestions for "novice teachers. " Without 
nnecessarily pulling the cart-before-the-horse, perhaps the 
ovice faceters can get some ideas for "suggesting" a desired 

'nstruction regime thot he, the novice, would like to be led 
hrough. 

EXPERIENCES TEACHING FACETING TO 
NEW FACETERS 

By Jim Perkins 

In days past, many faceters came from a machine shop back
ground. Today that probably isn't true. In my experience teach
ing the average person without a machinist or engineering back
ground to facet their first stone I have found they are very much 
intimidated by all the machine dials, faceting diagram details and 
so much other information which is new to them. I have found 
by explaining to them that most people start at the same point 
and they are no different and putting them at ease as much as 
possible is a tremendous advantage to opening up their ability to 
learn to facet. I try to make them as relaxed as possible and let 
them know they are about to start something enjoyable and relax
ing and that they have no time pressure as we will spend as much 
time as necessary to accomplish our task as needed so that they 
understand the process. Removing all pressure of time is another 
excellent way to put the beginner at ease and make their learning 
experience a pleasant one. 

I charge $150.00 for them to learn to cut two stones. Anyone 
who has ever taught before will know that while that sounds like 
a lot to charge I'm not making any profit or even minimum 
wage. However, I am getting the satisfaction of teaching a new 
person to facet and seeing their expression when they see the re
sults of their toil after cutting the first stone is its own reward. 

ADD SOMETHING THAT WILL MAINTAIN INTEREST 

I have read most of the published faceting books on the market 
today. Traditionally everyone seems to teach beginners to cut a 
'"standard round brilliant." Some instructors have students first 
cut glass or synthetic stones and a few natural stones. I prefer to 
start my students out with natural material usually quartz prefer
ably a citrine or amethyst as they seem to like to cut a stone with 
color. I use Jeff Graham's book FACETING THE RIGHT WAY 
which I purchased from him during the Faceters Hobnob at the 
February, 200 I show in Tucson. I like the illustrations, pho
tographs and diagrams Jeff provides and think it is simple, clear 
and up to date. While Jeff informs the beginner about proven 
methods and equipment, he keeps it up to date with items com
monly available in this decade. 

KEEP THINGS SIMPLE TO REDUCE FRUSTRATION 

The EASY EIGHT is the first lesson stone and it is a good choice 
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I think as it only has one tier of pavilion facets so the student can 
concentrate on cutting each facet to equal depth meeting at the 
culet and establishing a level girdle. Then of course removing 
scratches and getting a good polish. Not too complicated. 

UNDERSTAND THE BASIC CONCEPTS 

After transferring, the student has more things to be concerned 
about such as girdle thickness, level girdle, meet points some step 
cuts around the table and of course scratch removal and polish. 
One of the most difficult concepts I find for new students to un
derstand is what I consider a cardinal rule. That is: 
ANYTIME YOU CHANGE THE ANGLE YOU MUST ALSO 
ADJUST THE HEIGHT. I take this a little further even and ex
plain if the angle increases the height will be adjusted lower. If 
the angle decreases the height must be raised higher. I also like 
to teach them to think in what I call "ITALIAN" using their 
hands and arms. I use my elbow as a pivot point and my forearm 
as the quill. In moving my arms and hands around I can offer an 
excellent illustration. If! can get the student to think and visual
ize what is going on in their minds eye then they will be better 
equipped to figure problems out by thinking through them when 
they are stuck and are alone. 

I spend a lot of time explaining the geometry of the stone and 
things like the culet being the foundation, CED, and the effects of 
angles on light refraction and reflection. We discuss T/R, UW 
and other ratio information and how to calculate finished sizes 
and rough selection. It is a lot of information but it must be 
shown and repeated over and over to sink in so that it will just be 
matter of fact rather than a big deal as they progress. 

BE AWARE OF AVAILABLE FACETING "HELPS" 

I like to expose them to ideas and sources, which are many with 
the Internet as.well as printed materials. It is most important to 
emphasize to them that all information is not necessarily good 
information. This is especially a factor since the Internet has 
come into such wide use. Everyone is an "'expert'� on the Inter
net. Therefore, it is much more important to be cautious and 
check with known persons of experience. That is why I like my 
students to join the USFG. The information found in our 
newsletters is from one of the greatest knowledge bases in the 
world--World champion competition cutters. Of course, we of
fer several other essential advantages to a new faceter as well as 
experienced faceters. Some being the stone assessment program, 
the single stone competition that is a tremendous teaching/learn
ing tool because of the excellence of our judges and the critique 
sheet returned with each entry. The competition is a level play
ing field and the critique not only explains areas which need im
provment but usually always some positive comments on what 

the entrant did a good job on. No one needs to have crushed feel
ings about a failure, as this is how we can learn and improve our 
skills. In my opinion competing in the USFG single stone com
petition is one of the best ways for the new faceter to reduce the 
learning curve and gain experience, confidence and improve 
skills there is. It is good to have had a few formal lessons I think 
either privately through a home based instructor like myself or in 
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a group class like those provided by Wm. Holland in Young Har
ris, GA. 

However, it is not impossible using a book like Jeff Graham's or 
Long & Steele's beginning faceting instruction book to learn on 
your own just as well. It's just a matter of discipline. It will 
probably take longer but it is possible. Of course Internet re
sources and a guild membership in the USFG or other guilds will 
also be very helpful. 

One of the newest innovations to help the new faceter is a CD 
ROM made available through contributions of many and com
piled by Bob Keller a member of the USFG and the Old Pueblo 
Lapidary Club. Bob has made this CD available as freeware in 
order to facilitate its distribution. It includes many designs, arti
cles and illustrations. I have purchased videotapes and found 
them to be of little use; however, Bob's new idea will be interest
ing to track as to its usefulness. If it proves positive hopefully, 
many guilds and clubs will hop onto this bandwagon. 

If you have a chance to teach someone young or old to facet, I 
strongly encourage you to take on the task. You may have to 
work harder and longer than the student for a pittance of your 
real wage earning capacity, however you will help secure the fu
ture ofour hobby and find the journey is its own reward. If you 
have experiences or problems teaching faceting I'd sure like to 
hear about them. Perhaps by having instructors share informa
tion, experiences, failures and successes we can become better 
instructors as well as better faceters. § 

CUTTING EXERCISES FOR NOVICE 
CLASS CUTTERS 

This is the second exercise that is presented with the intent of 
providing the novice faceter with a simple design that can be pro
gesssively worked on to help improve basic cutting skills. The 
December 2001 issue of this newsletter concentrated on a simple 
octogon design wherein the girdle facets , initial pavilion facets 
and initial crown facets were "regularly" spaced around the de
sign, i.e., the index values are equally distributed around the cir
cumference of the design. This issue's design (the Mixed Brio
Jette by Glen and Martha Vargas) is intended to coax the novice 
into a slightly more difficult cut in which there is irregularity of 
facet arrangement, i.e., the index values are not equally spaced 
around the design. Also, THERE JS HEAVY EMPHASIS ON 
LEARNING TO CHEAT (see Exercises 5, 7, 12, 13, before start
ing this cut). However, the intent is still the same: don't try to 
make everything work at the same time---concentrate on the fea
tures that the cutting step is designed to accentuate. 

PC 02.033 Mixed Briolette 
Vargas, Glenn & Martha: Diag for Faceting (1975) v1 p123 
Angles for RJ. = 1 .540 
28 + 12 girdles = 40 facets 
2-fold, mirror-image symmetry 
96 index 
UW =  1 .322 
PIW = 0.661 CIW = 0. 196 
Vol.lW' = 0.408 
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PAVILION CROWN 

P2 46.27° 10-38-58-86 C3 32.00° 20-28-68-76 
P1 45.00° 96-48 C4 37.00° 24-72 
P3 51 .38° 20-28-68-76 cs 10.00· 24-72 
P4 52.88° 24-72 C5 5.oo· 96-48 
G1 90.00° 96-48 C2 34.46° 10-38-58-86 
G2 90.00° 10-38-58-86 C1 46.91 ° 96-48 
G3 90.00° 20-28-68-76 
G4 90.00° 24-72 

EXERCISE I :  

To add a little something new, this exercise begins with a pre
form comprised of 12 facets with a mixture of angles and indices, 
as illustrated in Fig. I .  There are two objectives for this exercise: 
( I )  cut the facets to as perfect a meetpoint at the temporary culet 
as you can achieve; and (2) learn to use your light source to bring 
the culet meetpoint into the most discernible view. Take your 
time with this exercise. Do a lot of experimenting with different 
angles oflight on the culet. If you have enough rough, recut the 
whole set of facets a couple of times to see if your results look the 
same from time to time. Don't be satisfied with one or two facets 
that, by being absolutely honest with yourself, you can see an 
overcut (a facet point extends "through" the culet) or an undercut 
(a facet point doesn't quite extend to the culet). Note that these 

- -- - -�--� iPAVILION 

/1 
PF'1P4l 

·-=:J 
/ PF1!P1) °' PF2!P'2l 

PF1(P1) 
PF2(P2) 
PF3(P3) 

PF4(P4) 
Fig. I .  

45.00" 96-48 
46.27" 10-38-58-86 
51 .38" 20.0-28.0-
68.0-76.0 
52.88" 24.0-72.0 
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preform facets are also the permanent facets that (later) intersect 
the girdle (see Fig. 3). Thus, you will be able to see the very 
finest meets at the girdle as you work with your final polish . 

EXERCISE 2: 

Here is where those preform facets that you have "cut to perfec
tion" at the temporary culet will start to pay satisfying dividends: 
cutting the girdle facets to obtain a perfectly symetrical shape of 
the stone. There are two objectives for this exercise: ( I )  obtain 
perfect meets of the girdle line; and (2) obtain a good polish on 
the girdle facets. Work your way around the stone by cutting 
each facet adjacent to the facet you just finished, and meet the 
girdle line of the new facet with the girdle line of the last-cut 
facet. When you have cut all the way around the stone, and the 
girdle line of the "last cut" facet meets the girdle line of the "first 
cut" facet, you are well on your way to relatively trouble-free 
meetpoints with subsequent facets. If the girdle line between the 
"first cut" facet and the "last cut" facet do not meet to your satis
faction don't despair (if you were looking over the shoulder ofa 
world class faceter, you would frequently observe the same 
"unmee1" of the girdle line---ifyou look close enough, it happens 
to everybody). Assuming you wind up with a mis-aligned girdle 
that you just cannot tolerate, you may have a machine alignment 
problem that should be corrected. At this point, your skills will 
be well served by reviewing Paul Head's article on page 13 to an
alyze and correct the problem. 

G2 G1 r<s}) G1 90.00" 96-48 
G2 90.00" 10-38-58-86 I \.

"' // 

T fl G3 90.oo• 20.28-68-76 
G4 so.oo· 24-72 

p fl 
l 

' Fig. 2. 

w 
EXERCISE 3: 

Now that you have established a sound "foundation" for your 
stone, you are ready to start cutting the second tier of pavilion 
facets, beginning with facet 5 illustrated in Fig. 3. Note that the 
original version of this design does not have any pavilion facets 
other than those you just cut for the preform. Thus, the facets in 
the remaining exercises are cut only for 11training11 purposes. 
Since you have already established a permanent girdle line, the 
primary objective of this exercise is to bring the facets into meet 
at another temporary culet and at the girdle line (and of course to 
continue that perfect polish). Later on, you will cut this facet 
away in the process of cutting facet 9 (see Fig. 7). 

I T 
5 I p 

---:__ '.' j _,_51 1---W---; 

1--- �1 J 41 .25" 09-39-57-87 
L....-'=="'-----' -� Fig. 3. 
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EXERCISE 4: 

With facet 6 as illustrated in Fig. 4, your main objective is to get 
the facets to align at the bottom with the upper lines of facet 5 
that you just cut. You will also be establishing the permanent 
culet so you must be sure that the culet meets are also good. 

EXERCISE 5: 

T 
p 

1 

6 42.40· 19-29-67-77 
41 .25• 09-39-57-87 

Fig. 4. 

This exercise adds another challenge to the cutting: getting the 
facets, as illustrated with facet 7 in Fig. 5, to meet both at the gir
dle line and at the new culet you have just established. Getting 
these two "meets" to occur simultaneously will likely require a 
slight adjustment with the angle (if you have not read Jim 
Perkin's article on "teaching," review what he says about height 
adjustment in conjunction with angle adjustment. Thus, if you 
are not wearing all of your good luck cutting charms, you will 
likely have to "cheat" on the angle. Take your time on this exer
cise. Try to develop a "feel" for how the upper edge and lower 
edge of the facets are closing on the desired meet points. If it 
looks like one or the other will come into meetpoint before the 
other, think about how the angle needs to be changed to slow 
down the closure rate of one and simultaneously speed up the clo
sure rate of the other. Make this adjustment and cutting just a 
minuscule amount at each time. If you learn nothing more from 
this entire exercise other than mastering this 11facet creep," you 

will have taken a major step in developing the skill to cut high 
technical quality stones. 

EXERCISE 6: 

1\ -.. T 

,_ _ _,i'\ ·. \ I �\ 
! _�-�; I 

1---+i / 
I 

�---,' �/ . 
' _ __JI 

1 : I IJ 

7 44.02" 24.0-72.0 

Fig. 5. 

Facet 8, as illustrated in Fig. 6, presents essentially the same 
challenge as facet 7 that you just comp leted---getting the proper 
meets at the girdle line and the culet. 

' ' 

i ' 
L� I 

I �:=--- •  { ' . . 

i i  
t I ·• 

' I  , . . . .  
' \  

J. V 
--- w--� 

8 38.58" 00.0-48.0 

Fig. 6. 
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EXERCISE 7: 

One of the main purposes of adding all of these pavilion facets to 
the original design was aimed at creating the circumstance for 
the challenge in cutting facet 9, as illustrated in Fig. 7. This 
facet will probably be the toughest cut you will have in this series 
of exercises. The cutting instructions for this facet call for frac
tional index values which do not occur on the index wheel (this 
wasn't an accident, but was an intended feature). What this 
means is that you must "cheat" the index in order to obtain the 
required cut. In this case, you must cheat "a lot," roughly half of 
an index tooth on the index wheel. Rember that the purpose of 
this series of exercises is not solely to produce a nice stone as you 
would be expecting in a normal cutting sequence, but rather to 
practice-various skills and to become familiar with mastering 
your machine. As a starting point, just guess at the cheater 
setting---crank your cheater so that you rotate the index wheel 
about half way to the next index setting, i.e., half way between 8 
and 9 for the 8.4 index facet. Then as in cutting facet 7, watch 
the THREE required meets close on their individual meetpoints 
and as in EXERCISE 5, continue practicing your cheating, both 
for the angle (if necessary) and for the index (which will be nec
essary). When you finish these facets, you are through (thank 
goodness) with the pavilion. 

Fig. 7. 
EXERCISE 8: 

,..._--- W---

9 38.80" 08.4-39.6-
56.4-87.6 

Cutting this first crown facet has one primary objective ( other 
than polishing)--establishing the width of the girdle facets. But 
therein is a suggested feature to achieve, i.e., cutting the girdle 
facets to a specific width. With a measuring device that is fairly 
finely marked off in millimeters, try to cut this girdle facet width 
to about one-half of a millimeter. lf you don't make it, nothing is 
lost--just a suggestion to start polishing your skills for that day 
when for some reason you may be required to cut a girdle with a 
specific width. There is also something of a challenge in getting 
equal facet widths at the two opposite ends of the design, at the 
96 and 48 indices. For the time being, try your measuring de
vice, plus you good old eyeball, to cut the facets to equal width. 

• • • " • .. " 
" t��1 I 

• • 
• • 00 

��� 
Fig, 8. 
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EXERCISE 9: 

This exercise for cutting facets 2 and 3, illustrated in Figs. 9 and 
I 0, has two primary objectives: get the facets to meet the girdle 
line of the facet you just cut, and get a good meet at the tempo
rary apex created by these facets. -------• • • 

"r/T ' · " " 1 " m n 
T 

\ I • • • p 

)!I "'' /'"• // IIO 1 " • • 

Fig. 9. 2 34.46' 10-38-58-86 
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,. 
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T n L 
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• • 

� 1  1 '6 "'-, /  ' oo  w " • • 
Fig. IO. 3 32.00' 20-28-68-76 

EXERCISE IO: 

Facet 4, illustrated in Fig. 11, is the final facet to create the girdle 
line and will "tell the tale" on whether or not your girdle line is 
even, i.e., no "saw tooths." If you can't get the girdle facet lines 
of this facet to match the girdle line of the facets you have al
ready cut and to the best of your ability you see nothing wrong 
with the prior girdle line, it's once again time to study Paul 
Head's article on machine alignment and try to figure out what 
needs to be adjusted in your machine to allow you to produce the 
even girdle line. 
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EXERCISE 11: 
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Fig. 11. 4 37.00' 24-72 

Facet 5, illustrated in Fig. 12, should be fairly routine for you by 
now: it only requires meeting the remnant of facet I at indices 
96 and 48, and the line created by the meet of facet 3 at indices 
72 and 24. 

' 
" • 

" " 
" " I' 
• • 

I I , . • • - I  

• • - · ----'W -- --i 

Fig. 12. 5 5.00' 96-48 
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EXERCISE 12: 

Facet 6, illustrated in Fig. 13, ratchets the challenge up a notch 
by requiring the facet to meet three previously cut facets plus its 
own meet at the apex. Depending on how well the symmetry of 
the cuts have progressed to this point, these facets will more than 
likely require some index and angle cheating if you strive to get 
good meets. Do your best, but don't be overly concerned if the 
the meet between the two facets at the apex is off a bit, as Jong as 
the other three meets are good---you will cut the apex meets away 
with the cutting of the next facet. 
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Fig. 13. 6 10.00' 24-72 

EXERCISE 13:  

Here is the first truly "four meet" facet in this series of exercises 
and will be the final test in how well you have aligned all of the 
previous facets. Almost certainly you will have to do some index 
and angle cheating to get this table to meet the facets at its four 
corners. But if there are some major mis-alignments of previ
ously cut facets, there may be no cheating that will bring all of 
the corners into desired meetpoints. But once again, take your 
time in cutting this table. Carefully study the rate of closure of 
the facet on its four corners and make your cheating adjustments 
very slightly. Watch the flatness of the table very closely when 
you make a cheating adjustment and then make the test cut. 
Look for the facet face to develop two slopes, one that resulted 
f rom the pre-cheater adjustment and one that will begin to show 
up with the new cheater adjustment. If you get the light reflec
tion just right on the facet face, you will be able to detect the de
velopment of a double facet. If you detect a double facet develop
ing as a result of your last cheater change, be sure to cut the new 
cheater change all the way across the facet so that you have a flat 
facet face to judge the effects of the next cheater adjustment. 

Since this series of exercises is primarily aimed at practicing your 
cutting skills, don't worry about what material to use, proper cut
ting angles for the material,etc., etc. Just use a piece of glass, 
perhaps a large marble. § 
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EDITOR'S NOTE: The considerable volume of posts on the 
AFMS FACETERS LIST indicated that something interesting 
was afoot concerning this CD. Thus, I requested that Bob 
Keller give us a briefing on what was going on-here is his 
most interesting and challenging response. § 

ABOUT THE FACETERS COMPANION CD 
Regarding Its Potential and Possibilities 

by V2.002 CD Editor Bob Keller, 
Old Pueblo Lapidary Club • Tucson, AZ 

I'd like to present for consideration by my fellow USFG members 
and the other faceting guilds and clubs the idea of involving 
more people and continuing on with this CD as an inter-guild, 
inter-club project. There is fantastic potential for using the 
Faceters Companion as a faceting instructor's class hand out, as a 
bootstrap for novice faceters who are isolated and must go it 
alone without the benefit of a mentor or instructor, and for pro
jects and articles appealing to more advanced faceters. 

WHAT !T IS 

The OPLC V2.002 Faceters Companion CD features about 250 
graphically illustrated and indexed gemstone designs in GemCad 
.gem format as well as HTML formatted articles on various 
faceting related topics, many of which are profusely illustrated 
with diagrams and photographs. The CD also incorporates Win
dows installers for the complete suite of Robert Stickland's Gem
Cad software as well as comprehensive documentation for using 
GemCad, GemRay and the GemCad Printer Utility for Windows. 

HOW IT GOT STARTED 

The Faceters Companion was initially conceived as a token and 
memento for attendees of OLD PUEBLO LAPIDARY CLUB'S 
2002 Tucson Show Faceters Hobnob, held this year during Tuc
son on February 5th. The CD is a project created and contributed 
to by faceters for their fellow hobbyists and is intended to be 
freely copied and distributed to interested members of our com
munity. 1 served as the spark plug and editor/compiler of the 
V2.002 Faceters Companion CD, which started out innocently 
enough and was initially conceived as a simple collection of de
signs in .gem format to be handed out to the OPLC Hobnob at
tendees. However, as the designs began accumulating I began 
considering a format for indexing them, and the potential of CDs 
for delivering rich content and software began to register. I en
deavored to bring the Faceters Companion far enough along on 
the first pass to hopefully start some gears turning and cogs 
meshing with my fellow information providers and editors about 
how we might collaborate to produce something really outstand
ing and fine as a community wide project and resource for 
faceters. 

WHO CAN USE IT 

Nearly every personal computer is equipped with a CD drive 
nowadays, and V2.002 didn't even begin to tax the capacity of the 
now ubiquitous and almost unbelievably inexpensive standard 
CD-R media. The efficiency and potential of the technology at 
our service these days is overwhelming. The CD is designed for 
users of 32-bit Windows operating systems (Windows '95 and 
later) and requires no additional resident software beyond a web 
browser to run. 
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ITS POTENTIAL 

There is tremendous capacity on CDs to archive GemCad files 
for every stone ever designed and published would not even begin 
to tax the storage capacity of a CD. All of the faceting related 
newsletters in publication could be archived for quite a few years 
to come along with a great deal of other content before filling a 
CD. It seems wasteful that many wonderful articles and designs 
in our newsletters are written and published at not insignificant 
cost in time and effort to their authors and editors towards the 
end of reaching and benefiting perhaps a few hundreds of dead 
tree format readers, when such informatiqn and content could be 
economically distributed and readily accessed by anyone with a 
computer with just a few clicks of the mouse, and ultimately ben
efit thousands over time if it were also archived on a community 
project CD. 

A database driven interface for the gemstone designs a la 
Data Vue (but with proper permission obtained from the intellec
tual property owners this time around) could be developed for 
future editions of the Faceters Companion CD. Dedicated calcu
lators such as the online tangent ratio converter and gem weight 
calculator I have programmed in Perl for web sites running on 
Unix boxes could be ported to install directly from the CD as Vi
sual Basic (Windows) applications, as could similar utilities and 
other software widgets for faceters. Even more intriguing and 
exciting is that affordable consumer DVD burners are now on the 
technology horizon and it won't be long before we are buying, 
burning and using DVD media like we employ CDs now. 

FURTHER DEVELOPMENT 

I do not have all the answers about how to go about proceeding 
with something like this. What I can already tell you is there is a 
good deal of work involved and these things don't make them
selves. Perhaps the Faceters Companion becomes something par
ticipating guilds and clubs sell and might even utilize as a fund 
raiser. Perhaps it is feasible to offer advertising and tap faceting 
equipment manufacturers and suppliers and dealers of faceting 
rough for funds to help fuel and drive it. Some brainstorming is 
in order regarding what may be possible as well as what would be 
desirable. Over time a cooperating group of us could create a 
very sweet resource for our fellow faceters. 

HOW TO BECOME INVOLVED 

I would like to hear the ideas and thinking of other faceters re
garding a community wide project geared towards creating a 
joint work of authorship and information resource. A good vehi
cle for hobnobbing on possible futures and directions for a project 
like the Faceters Companion is the AMERICAN FEDERA
TION OF MINERALOGICAL SOCIETIES faceters discus
sion group. If you are interested in contributing in some capacity 
to possible future editions of the CD/DVD, go to the AFMS 
FACETERS LIST home page (http://www.amfed.org/faceters) 
for further information regarding participation. 

WHERE TO GET IT 

There is now a freeware copy of the CD project for faceters anc' 
faceter wannabes available online for downloading at <http:// 
www.rockhounds.com/oplc>. § 
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DITOR'S NOTE: This article was published in the September, 

1999 issue of this Newsletter, but with the large number of new 
embers since thot issue, and in light of the cutting exercise for 
ovices, it was deemed appropriate to republish Paul's excellent 
nalysis of machine problems. § 

FACETING MACHINE ALIGNMENT 
By PAUL A. HEAD 

The following outlines a procedure to check the alignment of 
a faceting machine using very simple tools and the machine 
itself. Key to the idea is NOT to cut anything. A periodic 
maintenance schedule using this procedure takes only about 
15 minutes unless serious problems are encountered. 

Although a generic mast style machine is discussed the basic 
ideas will generally apply to other types as well. The essential 
elements ofsuch a machine are depicted in Figures l and 2, or 
defined in the following list. These basic machine elements have 
been capitalized for the rest of this text. 

DEF!NlTIONS: 

ANGLE STOP: this can be either a hard or soft stop. lts purpose 
is to indicate and/or limit cutting depth using metal to metal, au
dio, electronic, visual, or tactile methods. Not shown on the dia
grams. 

CHUCK: a device to lock the ROD into the QUILL. Not shown 
on the diagrams. 

FACE TING HEAD: this is the assembly of the YOKE, BODY, 
QUILL, ROD, INDEX, and also includes the PROTRACTOR, 
ANGLE STOP, and cheater. Not shown on the diagrams. 

HEIGHT: is defined to be the height of the TRUNNION AXIS 
above the LAP. 

HEIGHT MICROMETER: may be located on the MAST or as a 
part of the YOKE. It permits precision adjustment of the height. 
Not shown on the diagrams. 

LAP: a perfectly flat disk with parallel faces. 

MACHINE COORDINATES: for this discussion LEFT and 
RIGHT are defined when the MAST is to your right side. The 
FRONT of the machine is toward you and the BACK is the far 
side. UP and DOWN are defined as the SPINDLE AXIS orienta
tion. 

MASTER LAP: this is a LAP used to carry cutting and polishing 
laps that are not rigid enough to use directly on the PLATEN. 
Not shown on the diagrams. 

PIVOT AXIS: the vertical axis of rotation on which the faceting 
head turns. It must be parallel to the SPINDLE AXIS. Some 
machines use the MAST for this axis; some make it an element 
of the YOKE. It moves LEFT or RIGHT in line with the SPIN
DLE. 
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PROTRACTOR: any of several distinct mechanical or electronic 
devices used to measure the angle between the QUILL AXIS and 
the PIVOT AXIS. The PROTRACTOR ANGLE resolution and 
repeatability is assnmed to be 0.1 degrees. Not shown on the dia
grams. 

PROTRACTOR ANGLE: the angle between the QUILL AXIS 
and the SPINDLE AXIS. 

QUILL AXIS: this axis of rotation is collinear with the ChUCK, 
ROD, and index axes. 

ROD: this is a 3 or 4 inch long piece _of precision steel or brass 
shaft with indexing key, i.e., flat, bevel, groove, etc that fits your 
CHUCK. This is a tool that should be a permanent part of your 
kit. 

SPINDLE AXIS: this axis ofrotation is assumed to be vertical 
and is the basic reference element for all definitions and tests in 
this discussion. 

TRUNNION AXIS: the axis ofrotation passing through the 
YOKE and BODY perpendicular to the PIVOT AXIS and the 
QUILL AXIS. The center of the PROTRACTOR is located on 
this axis. 

TOOLS REQUIRED: 

+ Your faceting machine. 
+ The appropriate wrenches and screwdrivers. 
+ Your eyes, ears, and a moveable light source. 
+ A two-inch precision machinist's square or block. 
+ The ROD. See DEFINITIONS. 
+ The LAP, a new ceramic lap is best. Do not use a cutting 

lap. 
+ String or rubber bands. 
+ Pencil. 

THE PROCEDURE: 

The procedure tests for the following conditions: 

I )  The PLATEN is perpendicular to the SPINDLE AXIS. 

2) The PIVOT AXIS is parallel to the SPINDLE AXIS. 

3) The TRUNNION AXIS is perpendicular to the SPINDLE 
AXIS. 

4) The QUILL AXIS is perpendicular to the TRUNNION AXIS. 
That is, it swings in a plane parallel to or in the plane of the 
PIVOT AXIS. 

5) The QUILL, CHUCK, and ROD axes are co-linear. 

6) The DECK is perpendicular to the SPINDLE AXIS and 
the PIVOT AXIS. 

Of course these ideals can exist only with a perfect faceting ma-
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chine but the more closely we approach the ideal the easier it is 
to cut a perfect stone. 

When rationalizing these tests, mentally construct a skeleton ma
chine made up of these ideal axes ofrotation and planes. As you -
go through each step grossly misalign the element being tested 
and analyze how cutting is affected. Mentally do the tests out of 
order and see if that will change the outcome of other steps. 

The first six steps can be done in any order. 

Step 1: Thoroughly clean all moving parts and lubricate as rec
ommended by the manufacturer. Also clean the QUILL, both 
faces of the LAP, master lap (if present), and the PLATEN. Use 
a cotton swab to clean out the CHUCK. Don't forget to clean the 
DECK and under the MAST FOOT. 

Step 2: Check for worn bearings in the PIVOT, TRUNNION, 
SPINDLE, BODY, and QUILL. 

Step 3: Check for ratcheting height adjustment, i.e., the faceting 
head moves up and down as it is rotated about the PIVOT AXIS. 
Check for a non-slipping lock to the MAST. 

Step 4: Check the index gear and the index detent for burrs and 
dirt that would cause inaccurate settings. 

Step 5: Check that the cheater (index micrometer or index split
ter) is not loose. 

Step 6: Be sure that the ROD seats correctly in the CHUCK and 
can be locked securely in place. 

The following steps must be done in sequence! If they are not, 
some alignment errors will be masked or could even accumu
late. It is assumed that alignment errors are either corrected or 
minimized at each step . . 

Step 7: Check that the PLATEN is perpendicular to the SPIN
DLE. This is called a flutter test. Flutter is independent of any 
misalignments of the MAST or faceting head and condition of 
the DECK. The most serious causes for misalignment are dam
aged PLATEN or SPINDLE bearings, or a poorly machined 
PLATEN/SPINDLE assembly. 

Follow these steps to detennine the amount of flutter present. 

A) Insert the ROD into the CHUCK and lock in place. Set the 
INDEX to zero. Set the PROTRACTOR to 45.0 degrees and 
secure the BODY against a hard stop with string or rubber 
band. If you don't have a hard stop, rig up a temporary one. 
Take care not to strain the MAST. 

B) Install the LAP and do not loosen for the remainder of the 
tests. The LAP is used because flutter is more easily mea
sured as distance f rom the SPINDLE increases. 

C) Move the MAST and faceting head so that the ROD will just 
clear the spindle nut, then set the ROD near the outer edge of 
the LAP towards the FRONT of the machine.just barely 
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touching the LAP. Be sure the MAST is locked to the 
DECK. 

D) Start the motor at very slow speed. Without moving the 
QUILL, adjust the height so that the ROD just audibly ticks 
the lap. Shut off the motor, turn the SPINDLE by hand to 
relocate the high side accurately. Mark it with a pencil. If no 
high side can be detected, skip to Step 8 and ignore instruc
tions to orient the high/low marks. 

E) Rotate the SPINDLE I 80 degrees to the LAP'S low point and 
mark. These high/low marks will be used to minimize minor 
PLATEN flutter in subsequent tests by orienting them toward 
the MAST or perpendicular to that direction. 

F) Reset the PROTRACTOR so the ROD just contacts the LAP 
at the low point. If you can measure the angle change you 
have a very serious problem. See Footnote [!]. Even if the 
PROTRACTOR does not change enough to measure but flut
ter is perceptible, you may still want to correct the problem. 

G) Correcting flutter is not a casual process. The best cure is to 
have the PLATEN re-machined. See footnote [2]. Other cor
rective procedures are possible such as three leveling screws 
between the PLATEN and a master lap. 

H) If flutter is excessive the remaining tests are compromised. 

Step 8. The MAST slide area of the DECK should be perfectly 
flat and perpendicular to the SPINDLE AXIS. If it is not, the 
alignment of the PIVOT AXIS and height will change when the 
MAST is moved. The DECK and MAST FOOT are very suscep
tible to wear. 

To check the condition of the DECK slide area: 

A) Orient the LAP high and low marks FRONT to BACK. The 
LAP must not be moved during this test. 

8) Set the PROTRACTOR ANGLE to about 45 degrees and 
secure the BODY to a hard stop with string or a rubber band. 

C) Swing the faceting head so the ROD is positioned just to the 
RIGHT of the SPINDLE nut and adjust the height so there is 
a very, very small gap between the ROD and the LAP. 

D) Slide the MAST to the RIGHT in six or eight steps to the 
outer edge of the LAP, locking it down at each step. Observe 
the gap at each position. 

E) Place a light low and to the rear of the machine so that the 
clearance between LAP and ROD can be easily observed. 

F) Does the ROD maintain a uniform gap with the LAP? Does 
the gap change uniformly f rom maximum to minimum or 
change erratically? 

G) If the gap changes width smoothly, the PIVOT AXIS align
ment relative to the SPINDLE AXIS does not change. How
ever, the height does change. That is annoying but will cause 
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no major cutting problems. 

H) Erratic variation of the gap is caused by a wavy or lu1!1PY 
condition between the MAST FOOT and DECK. This causes 
the PIVOT AXIS to tilt erratically. The height will also 
change erratically. 

I) This condition is corrected by having the slide area of the 
DECK and MAST FOOT refinished. A competent local ma
chine shop can do this. 

Step 9: ROD runout is caused by misalignment of the CHUCK 
and QUILL and/or of the ROD and CHUCK. It can be checked 
as follows: 

A) Set the index to zero. Set the PROTRACTOR to 90.0 de
grees and secure the BODY against a hard stop. Take care 
not to strain the MAST. 

B) The LAP high and low marks should be oriented FRONT to 
BACK. The LAP must not be moved during this test. 

C) Position the MAST and faceting head so that two or three 
inches of the ROD nearly touches the LAP. The Quill should 
be pointing toward the SPINDLE throughout this test. Place 
a light source low and to the BACK of the machine so the 
gap between the LAP and ROD can be easily observed. 

D) Adjust the height and if necessary adjust the PROTRACTOR 
angle so that the gap between the ROD and the LAP is barely 
visible and of uniform width. 

E) Rotate the QUILL through index settings of 12-24-... 84-96, 
keeping the gap the same by adjusting the PROTRACTOR 
and height as needed. Record the index at the minimum er
ror position. Reset the ANGLE STOP to define this as our 
90-degree angle reference. 

F) Jfno adjustments were needed there is no runout. Skip to 
Step JO. 

G) If only the PROTRACTOR was changed the runout is angu
lar; the QUJLL AXIS and ROD AXIS are not parallel or 
collinear. If only the height micrometer was changed the 
QUILL AXIS and ROD AXIS are parallel but not collinear. 

H) The fault could lie with the CHUCK, QUILL, or bearings. 
This is a factory repair job. 

Step 10: A LEFT or RIGHT tilt of the PIVOT AXIS has the ef
fect of changing the PROTRACTOR ANGLE or the height as the 
ROD is swept across the lap. A FRONT to BACK tilt decreases 
the angular range of the PROTRACTOR and the height. (See the 
thought problem in Step 12 and especially note the QUILL AXIS 
rotation.) 

To check that the PIVOT AXIS is perpendicular to the LAP 
(parallel to the SPINDLE AXIS): 

A) Turn the LAP so that the high and low point marks are ori-
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ented LEFT to RIGHf toward the MAST. Set the index to 
the minimum error setting determined in Step 9. The effects 
of ROD runout and flutter are now minimized for the first 
part of this test. 

B) Set the PROTRACTOR to 45.0 degrees and secure the BODY 
to a hard stop. Move the MAST so that the ROD will swing 
past the SPINDLE nut. 

C) Set the ROD to just barely touch an outer edge of the LAP. 
Then sweep the ROD across the lap to the other edge. If  the 
ROD does not maintain uniform contact, the PIVOT AXIS is 
not perpendicular to the LAP. Both LEFT/RIGHf and 
FRONT/BACK misalignments are likely to be present. 

I )  If the ROD touches only at one outer edge, the PIVOT 
AXIS is leaning to the FRONT or to the BACK of the ma
chine. 

2) Rotate the LAP 90 degrees so that the high and low marks 
are oriented FRONT to BACK, minimizing minor lap 
flutter for the second part of this test. 

3) Sweep the ROD across the LAP. If the ROD touches the 
outer edges of the LAP equally but not at the center, the 
PIVOT AXIS is leaning to the RIGHf. 

4) If the ROD touches only at the center, the PIVOT AXIS 
is leaning to the LEFT. 

D) Many machines provide some means to correct the problem 
by adjusting the LAP to the MAST or by adjusting the MAST 
to the LAP. The adjustment will generally involve three ad
justing screws located at the SPINDLE, MAST, or on the 
faceting head. Shims can also be used between the DECK 
and SPINDLE bearing housing. The adjustment should be 
stable unless the machine is dropped or otherwise shocked. 
The next two steps require that the TRUNNION AXIS be 
adjustable. If the TRUNNION AXIS is not adjustable, skip 
fo STEP 12 and you can at least determine ifthere is a prob
lem with the QUJLL AXIS, BODY, and TRUNNION AXIS 
combined. 

Step I I :  Check that the QUILL AXIS is perpendicular to the 
TRUNNION AXIS. Misalignment will cause spiraling. (See 
Step 12.) 

A) Locate the TRUNNION AXIS adjustment. If present, it will 
be on the YOKE or the BODY. Tilt the axis as far as possi
ble. either up or down. 

B) Set the MAST and faceting head as in Step 9. 

C) Tilt the TRUNNION AXIS as far as possible the other way. 

D) If the gap between the ROD and LAP remained uniform in 
width (not tapered), the QUILL AXIS is perpendicular to tl 
TRUNNION AXIS. If the gap width varies but is ofuniform 
width, there is no problem. 
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E) On some machines the TRUNNION AXIS and the QUILL A) Set protractor to 90 degrees; be sure that the ROD AXIS is 
AXIS are not coplanar, requiring height adjustment to com- parallel to the LAP as described in Step 9. 
pen sate. 

F) Only if the gap tapers is factory repair needed. 

Step 12: If the TRUNNION AXIS is not perpendicular to the 
SPINDLE AXIS, the machine will cut stair step girdles. The 
problem is often called spiraling. User variable TRUNNION 
alignment is used to emulate a true cheater on some machines. If 
Step 11 was completed the adjustment will likely need to be reset. 

THOUGHT PROBLEM 

Assume the TRUNNION AXIS is grossly misaligned so it is par
allel to the SPINDLE AXIS; mentally cut a girdle facet. Now 
align the TRUNNION AXIS properly, perpendicular to the 
SPINDLE AXIS. Do not change the index setting and cut an
other girdle facet; the QUILL AXIS rotated 90 degrees relative to 
the LAP. Work through the effect with PROTRACTOR AN
GLES of 45 degrees and O degrees. See the spiral? Did the 
height change? Is the PROTRACTOR ANGLE range affected? 

Checking that the TRUNNION AXIS is perpendicular to the 
SPINDLE AXIS requires the index be set 90 degrees off the posi
tion of the minimum angular ROD runout error (as determined in 
Step 9); this minimizes ROD runout error. For example, if the 
minimum angular error is on index 96, the index should be set to 
24 or 72. 

A) Set the index as described above. Orient the high/low marks 
FRONT to Back. 

B) Set the PROTRACTOR to zero degrees. Keep in mind that 
the ANGLE STOP has been reset to define a 90-degree refer
ence. 

C) With the machinist's square or square block, check that the 
ROD is perpendicular to the LAP along the LEFT to RIGHT 
direction. Reset the PROTRACTOR if it is off. 

D) Reorient the high low marks LEFT to RIGHT, then check 
that the ROD is perpendicular to the LAP along the FRONT 
to BACK direction. 

E) If it is off, look for an adjusting mechanism on the YOKE or 
BODY that moves one end of the TRUNNION UP or 
DOWN. If there is none, a factory repair is needed. If Step 
11 was skipped the error detected will combine both align
ment problems. 

Step 13 : Check the 90-degree measurement range of the PRO
TRACTOR. If the PROTRACTOR radius is 3 inches and the 
center is displaced 0.0 I inches f rom the TRUNNION AXIS there 
is a distributed error of about 0.2 degrees. This will probably 
cause no serious cutting problems. But an error 0.2 degrees oc
curring all at one place will almost certainly create a cutting 
problem sooner or later. For example, the scale reads 4 1 .5, 41.6, 
41.9, 42.0. 

1 7  

B) Orient the high/low LAP marks FRONT to BACK. 

C) Raise the faceting head and reset the PROTRACTOR to 0.0 
degrees. Move the MAST so the ROD is positioned about 
midway between the SPINDLE nut and the outer edge of the 
LAP. 

D) Place the precision square or block against the ROD in line 
with SPINDLE nut. If necessary reset the PROTRACTOR 
ANGLE to make the ROD perpendicular to the LAP. 

E) Record the PROTRACTOR ANGLE. 

I) If the angle is greater than zero degrees, i.e., the range is 
less than 90 degrees, and the error could be residual error 
in the FRONT to BACK PIVOT AXIS adjustment, or the 
geometric center of the PROTRACTOR is not coincident 
with the TRUNNION AXIS. The PROTRACTOR scale 
could also be incorrectly divided. 

2) If the angle is less than zero degrees, i.e., the range is 
greater than 90 degrees the error CAN NOT be residual 
error in the PIVOT AXIS or TRUNNION AXIS adjust
ments. The geometric center of the protractor can be at 
fault, or the protractor is miss-marked in some way. 

F) Usually no adjustments are available except on electronic 
PROTRACTORS. This will be a factory fix and once cor
rected should be permanent. 

Step 14: While not a part of the faceting machine, the 45-degree 
(or 90 degree) dop adapter can be a source of error and f rustra
tion. The adapter shank should have the same diameter tolerance 
as the dops and lock into the CHUCK properly. Check that the 
shank is tight in the adapter body. The ROD should be a ·snug fit 
and positively locked into the adapter body. 

A) Set the PROTRACTOR to 45 degrees (or 90 degrees) and the 
index to 0. 

B) Install the adapter in the CHUCK, and lock in place. 

C) Install the ROD into the adapter. Locate the faceting head 
and set the height so the ROD is positioned between the edge 
of the LAP and the SPINDLE nut. The ROD should not 
touch the LAP. 

D) Using the precision square or block, check that the ROD is 
perpendicular to the LAP on all sides. If there is residual 
PROTRACTOR error you will see it here. 

E) This misalignment has three possible remedies, replacement, 
repair, or cheating. Unless the error is very large, just cheat, 
it's much cheaper. 

Step 1 5: The transfer block is also a possible source of trouble. 
Apart f rom the mechanism that holds dops in the block, checking 
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the alignment of the V grooves is easy. Simply place the ROD in 
one of the V grooves of the transfer block, then slowly slide it 
into the other. If it slides in easily, place the ROD in the other V 
groove. If the ROD slides smoothly f rom both sides the transfer 
block is likely OK. 

FOOTNOTES 

[l] PLATEN flutter is generally expressed as a vertical measure
ment (D) taken at some fixed distance f rom the SPINDLE AXIS. 
Since the PROTRACTOR ANGLE (A) changes as the ROD fol
lows the turning LAP, another useful means of expressing flutter 
is the angle variation (F). The following formula expresses this 
angle as function of (L ), (A), and (D). 

F -A -acos[ cos(A) + D/L] 
(L) is defined as the length f rom the TRUNNION AXIS to the 
end of the ROD. 

Assume L = 5 inches and D = 0.001 inches; then for 
A = 90 degrees F = 0.012 degrees 
A =  60 degrees F = 0.013 degrees 
A = 45 degrees F = 0.016 degrees 
A = 30 degrees F = 0.023 degrees 
A = J O  degrees F = 0.066 degrees 
A = 5 degrees F = 0.133 degrees 

Thus as the PROTRACTOR ANGLE decreases, the more severe 
cutting angle errors become. Also notice that the error also in
creases as the QUILL plus dop length gets shorter. Although 
these angular errors in this table are quite small, ifD were 0.01 
inches and A = 45 degrees F will be 0.16 degrees and at A = 30 
degrees F would be 0.34 degrees. It seems that about 0.001 inch 
flutter is the most that can be tolerated. This nonlinear formula 
shows why flutter is noticeable when cutting low angle facets and 
is imperceptible when cutting a girdle facet. 

LAP Flutter can be caused by debris between the PLATEN and 
LAP, a LAP with non-parallel faces, or a LAP with undulating 
surfaces. During the cutting process flutter is often caused by 
coarse grit laps, nearly worn out laps and by a loose SPINDLE 
nut. 

[2]: Machining the PLATEN should be done turning the SPIN
DLE on its own bearings. Turning the SPINDLE/PLATEN as
sembly on a lathe may not be good enough to insure the neces
sary precision. A small machinist's compound table and tool 
post should be clamped to the DECK of the faceting machine. 
This table will need to be very carefully set up so that the cutting 
tool will move along a radial path perpendicular to the SPINDLE 
AXIS. The faceting machine's motor is used to turn the SPIN
DLE. Blue the PLATEN surface and proceed to make very fine 
cuts until the blue is removed. § 
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FACETING TIPS AND IDEAS 

By Al Manestar 

There are some facetors who have a scientific mind and the pa
tience to try out new ideas and when they publish or describe a 
technique it is full of detail. These facetors share their knowl
edge in detail remembering that they were beginners at one time. 
On occasion we seem to forget that we all were beginners at one 
time and our instructions are not as comprehensive as they 
should be. Before making any changes to your methods ask a lot 
of questions it could save you some frustration and possible bad 
feelings. So ask-- we all need to learn in as.much detail as pos
sible whether we have cut several stones or many hundreds, cut 
as competition facetors or cut one stone for the sweethearts, don't 
be af raid to ask. Facetors are a sharing group of people. 

Not all these tips have been tried by myself though many of them 
I have seen for facetors. Some have been read in articles by face
tors and other authors, for many of these tips and ideas I do not 
know the origin. If! know the origin or author I will so indicate 
and give credit. There are some tips and ideas, designs that I 
thought were original only to find that someone had tried the 
similar method twenty years before. 

One point that I should make that if you try some of these ideas 
and they work use them but if they do not, maybe your instruc
tions were incomplete, your technique not quite the same as the 
writers, materials not exactly the same. If you find an idea or 
technique that works for you and is not destructive, USE IT. 

I have tried many ideas and tips with little or no success and aftt. 
researching what went wrong usually found.that my information 
was incomplete or I did not hear what information was given. 

LET'S DISCUSS SOME OF THE LAPS THAT ARE AV AIL
ABLE: 

CERAMIC: The ceramic lap at the present time is the hardest lap 
used for the general polishing of hard coloured stones. The mate
rial used in the manufacture of ceramic laps is aluminum oxide 
and has a hardness of about nine on the MOHS scale. There are 
many brands of ceramic laps on the market. The various brands 
of ceramic laps may have different porosities on their surfaces all 
ceramic laps do not work the same. A ceramic lap does have a 
porosity which is very closely controlled. This porosity is to pro
vide spaces in which the polishing abrasive diamond may lodge. 
Most polishing lap surfaces are comparatively soft and by putting 
pressure on the stone you can indent the lap surface causing 
rounded edges on the stones. The ceramic lap being so very hard 
it does not indent this hardness produces the flat surfaces and 
sharp edges on the facets that are very desirable. 

When using the ceramic lap with diamond there is much less 
pressure required to achieve an excellent polish; 

The amount of diamond used on a ceramic lap is very minute. It 
is a case where less is better just a very short burst f rom a spray 
can is all that is required and then spreading the diamond with 
clean finger and wiping the lap with clean tissue and possibly 
applying a lubricant. 



f .S.F.G. Newsletter Vol. 12 No. 1 March, 2002 

The cutting action is much more pronounced when polishing 
with a ceramic lap. Facets can be brought to meet points easily. 
Do not work on one facet for a extended period of time or it will 
destroy your meet points. 

Cleanliness is of the greatest importance when using ceramic 
laps. Storage in clean glad bags even if the lap is only off the 
machine for minutes or even on the machine it should be covered 
when not in use. Clean hands and equipment are a must. On 
softer laps the contamination can be forced below the surface into 
the lap, not so on ceramic. 

A slave stone is an absolute necessity. I use a piece of synthetic 
corundum because of its shape and hardness: A separate piece is 
used for each grit of diamond and stored separately in its own 
little plastic box. The ends should be slightly rounded across the 
width. The slave should be rubbed back and forth from the cen
ter of the lap to the edge of the lap. Use a good lubricant and 
thoroughly wash the lap with LAV A soap before recharging the 
lap. 

Sometimes when polishing a sharp hard clicking sound is heard, 
STOP IMMEDIATELY this can be a contaminant and if you in
spect the facet you will usually find the surface scratched. First 
wash the lap with LAV A soap, then run the lap using the slave 
stone if the clicking continues you may have a problem, not in
surmountable but still there. Using some lubricant run the slave 
stone across the lap until the clicking stops then for a short while 
longer. Hopefully this may solve the problem. 

Remember that as hard as a ceramic lap is it can still be dam
aged. They chip easily, especially around the arbor hole, drop
ping can be a disaster either to the lap or the floor or even toes. 

Always have some lubricant on the lap when polishing or using a 
slave stone. I have tried a number of different lubricants with 
varying degrees of success. 1 think that I have tried just about 
every lubricant I have heard of, Teflon oil, Teflon grease, silicon 
oil, baby oil, olive oil, peanut oil, mineral spirits (lamp oil), 
Vaseline. These are all oils and in some their lubricating quali
ties can be questioned. The BIGGEST mistake that I started out 
making was the quantity of lubricant that I thought was neces
sary, it proved that I was using possibly ten times too much. I 
never thought to ask "HOW MUCI-r'. What was happening was 
that the stone was hydroplaning and I wasn't getting down to the 
diamond polish. 

The technique that I now use is that I charge my ceramic lap with 
small amount of diamond, spread it around the lap surface with a 
clean finger. Then I apply the lubricant that I am presently using 
again working it in with my clean finger. Then I take a fresh 
clean new tissue and wipe the lap dry. Then the ceramic lap is 
ready for use. 

!fl find that a particular polishing method isn't working after 
two or three tries on different facets, I wash the lap with LAV A 
soap thoroughly and then start right from the beginning I do not 
use any more diamond but do reapply the same or a differed lu
bricant, making sure that it is well spread and well wiped dry. 

A trick to get an extremely fine polish with no cat's hair is to 
1 9  

stop the lap and polish the facets with short strokes on the ce
ramic lap while moving the lap in about a one inch arc. This is a 
sort of burnishing action. 

The use of a good grade of cerium oxide used on the reverse side 
of a ceramic lap can be used to burnish the surface of a stone. 
This burnishing means the application of the correct pressure to 
make the surface of the stone to flow. The use of the reverse side 
of a ceramic lap can give fantastic results on most softer stones. 

Ceramic laps should be exclusively used for only one grit of dia
mond, you cannot change from a fine grit 100,000 ( 1 QOM) to 
14,000 or 50,000 and then back and expect good results. You 
can go down in grit size but not up. 

FAST LAP OR LAST LAP 

The "Fast Lap" and "Last Lap" are two laps that are very similar 
in construction and are made by RAY-TECH and CRYST ALITE 
respectively. These laps are made of metal chips imbedded in 
plastic. Being a combination of materials, they fall in a class of 
laps between the metal and plastic laps. These laps seem to 
scratch less than most other polishing laps. 

This tip came courtesy of Bill Schell and it is in regards to a lu
bricant that he found worked well with the Fast Lap and that is to 
use lamp oil (99% pure paraffin oil). I found it works particu
larly well on quartz giving none of the usual quartz problems. 
Bill keeps the oil in a small spray bottle giving a squirt as re
quired and runs his machine at a very high speed. Polishing 
takes place in a matter of seconds and is usually scratch free. 

One thing that I noticed is that a number of cutters I have met 
who dop with wax or even with cyanoacrylate or epoxy I find that 
their facet contact time with the lap is only a few seconds. This 1 
found very important as prolonged contact with a spinning lap 
can heat the stone to the point were the stone will shift or even 
break the bond with the dop. This is extremely important when 
polishing the harder stories. Always remember that heat is the 
enemy of most dopping products. 

When you develop minor scratching with your ceramic lap on 
hard stones you can normally polish them out with the Fast Lap 
or Last Lap (F&L) with no problem. 

The F&L laps do not have the terrifically hard surface of the ce
ramic lap so there is some rounding of the facet edges but still 
very acceptable flat surfaces. 

If you use a great deal of pressure when using these laps you can 
definitely cause rounding so a light to medium pressure is highly 
recommended. 

The F&L laps can polish a wide range of stones from some of the 
softer stones to the hardest. It is one of my favourite laps because 
of the wide range of materials that they can handle. 

CUTTING LAPS AND PREPOLISH LAPS 

When I mention cutting laps I am referring to metal bonded laps 
of 1 500 grit and lower. Metal bonded laps normally consist of a 
thin steel disk with a coating of diamond boart electroplated to 
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one surfuce, the electroplating holds the diamond permanently to 
the surfuce of the metal disk. The thin metal disk is then at
tached to a backing plate that can be made of aluminum, plastic, 
or white metal with an adhesive of some sort. These laps tend to 
run fairly true but can have a bumpy surface that is not very de
sirable. At other times they tend to dish being lower at the center -
than at the edge. The best lap that is presently available is the 
solid steel lap which runs very true with a minimum of surface 
distortion, they are more expensive but I feel worth the extra 
money. 

Over the years I have decided that the very coarse laps have little 
or no use in the normal facetors equipment. If a facetor is cutting 
very large stones and has a great deal of material to remove the 
I 00 grit lap might have its place but it must be used as a very 
rough preform. The argument against very coarse laps is that 
they cause tearing of the material with cracks that may go deep 
below the immediate surface and not show up until the polishing 
stage. 

A facetor should not waste time trying to make accurate meet 
points with a course lap you must remember that there wilJ be 
another cut sequence, a prepolish sequence and a polishing se
quence to be done. There is a Jot to be said about the "Three Lap 
System" advocated by both Alexander Wolkonski and a slight 
modification by Ralph Westin. The one cutter advocates a coarse 
lap of about 600 grit metal bonded then a 1200 prepolish and 
onto a polishing lap depending on the material being cut. The 
other uses copper laps exclusively with 260 grit being his coarse 
lap 3000 grit his prepolish lap and onto the appropriate polishing 
lap. A great factor in choice of cutting laps has to do with the 
size of the stone you are planning to cut. For stones up to about 4 
carats a 600 metal bond or a 260 copper lap will do an excellent 
and fairly rapid job. 

We all know that metal bond cutting laps lose their extremely 
fast cutting edges after a certain amount of use. There have been 
several methods that I have tried and some that have been told to 
me by other facetors. These methods all do the same thing but 
with slightly different approaches and that is to remove some of 
the metal around the diamond grit so that it protrudes above the 
bonding metal thus cutting at a slightly faster rate. I have used 
the same technique to remove an offending piece of grit that was 
causing deeper scratching on a prepolish lap, this method was 
not always successful but it is worth a try when you are desperate. 
It must be remembered that you are removing metal every time 
you use this method thus reducing the life of your lap. 

This method I have used a number of times to resurface a metal 
bond lap. I place the lap on my machine, then I take a medium 
hard about 600 grit Carborundum whet stone, start the lap spin
ning fairly fast and flood the surface with a rapidly flowing 
stream of water and run the Carborundum from the center to the 
edge of the lap. I do this for about a minute, then I reverse the 
lap's direction and repeat the process. This is a very messy 
method and a very thorough clean up should follow, the use of 
lots of water helps to remove a lot of the Carborundum, which 
will wear very rapidly. CLEAN UP IS NECESSARY. 

with the whet stone on the lap. He makes about 8 or IO  figure 
eights, rotates the lap a quarter turn, make the figure eights in 
the opposite direction. He rotates the lap and changes the direc
tion after every 8 or IO  figure eights he uses this method saying i• 
keeps his laps flat and the wear on the lap and whet stone even. 
After he is done with the procedure he cleans the whole area and 
the lap with plenty of soap and water and a good stiff scrub 
brush. 

This idea was given to me by a cutter whom I had met several 
times at the various big shows in Tucson and in Denver. He cuts 
mostly for a mining consortium that has the red beryls. His 
coarse lap is a 600 grit lap that he purchased from one of the 
Scandinavian countries over twenty years ago he could not recalJ 
the name of the country or the lap manufacturer. He does re
member that it was costly. He uses this technique every time the 
cutting of his lap slows down and the lap is being used con
stantly. He obtains a large piece of plate glass at least 12" x 12" 
and no less than 1/4 inch thick the thicker the better. On this 
glass he uses a lapping compound of about 600 grit silicon car
bide, places the lap face down on the glass with a slurry of silicon 
carbide water and dish soap. He then proceeds to use the figure 
eight action with the lap, the lap is rotated about every 12  figure 
eights. He then washes the lap with soap and water and a good 
scrub brush and the lap is ready for use. 

This technique normalJy only works on the metal bonded laps. 
The grits used in removing the metal do not usually become 
imbedded in the surfuce of the lap and can be washed off return
ing the lap to its usefulness. 

I have done this with a copper lap using a fine grit of water pap< 
backed with a piece of plate glass. I found that it flattens the lap 
and gets rid of grooves and dents. Before recharging the lap I 
thoroughly wash the lap and I spend about five or more minutes 
running a slave stone over the lap. This method forces any loose 
grit into the copper and it will normally work as wen as previ
ously. 

HERE ARE SOME TIPS AND IDEAS 

CAPS: 

A frustrating problem with using super glues (Krazy Glue) is the 
cap. After a tube of super glue has been used for a time, the 
hardened glue accumulates on the tube tip inside the cap. The 
cap under this condition becomes unuseable. This also applies to 
the other types of adhesives including epoxy (with the epoxy caps 
the problem is tightening too much causing the cap to crack). 

A simple solution is to go to a hardware store and purchase a va
riety of electrical wire nuts, one or two sizes can usually cover 
most of your needs. When the caps gets lost or unuseable due to 
hardened glue just reach for a wire nut and your problem is 
solved. 

DIAMOND POLISHING MIX: 

Alex Wolkonski does the same thing but his approach is much A polishing mix that is used by Australian facetors is to place I 
more refined than my technique. Alex buys a Norton 600 grit carat (2 for quartz) of 50,000 or I 00,000 grit diamond powder on 
white whet stone. Taking his lap to the laundry tub he places his a glass plate into which J-2 drops of baby oil is thoroughly 
lap on a flat board were he proceeds to make figure eight motions mixed. Five ml of Vaseline petroleum jelly is then thoroughly 
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mixed with it. The gel is then applied using a 5 ml plastic sy
ringe obtained from a drugstore. About 3/16 ofan inch is then 
smeared on the lap surface using a finger. Excess streaks of 
paste are removed with a tightly woven handkerchief. This paste 
is used with a typemetal lap except for corundum where a ce
ramic lap is used and then a drop of soap detergent is used in the· 
formula. 

EMERALD CUT: 

Emerald cuts are normally used when the colour rather than the 
brilliance of the gem is the prime importance. When faceting 
lighter coloured materials, e.g. emeralds, care should be taken to 
control the pavilion angles to limit the amount oflight that es
capes through the pavilion. This method will darken the appear
ance of the stone. Darker coloured material can be cut below the 
critical angle to cause a window to allow the light to escape. The 
depth of colour in emerald cut gems can be controlled by the de
viation from the upper and lower critical angles. 

FACETING DIAGRAMS: #1 

Some diagrams are involved enough and the steps are confusing 
to follow. So to help alleviate this use a series of different 
coloured high-lite felt markers. Mark each step and correspond
ing facet on the diagram the same colour. This helps stop any 
confusion in the cutting process. Even the colouring of the sets 
of facets on the diagram helps to locate meet points. Coloured 
pencils can also be used. 

FACETING DIAGRAMS: #2 

To help protect faceting diagrams from being damaged use a 
plastic page saver. With the page saver notes can be made di
rectly on the plastic using a fine tipped China Marker (wax pen
cil) and very easily erased using a tissue and a little alcohol. 
When the final decisions are made the notes can be transferred to 
the diagram as a permanent record. 

FACETING DIAGRAMS: #3 

Most faceting diagrams are printed on standard size paper. To 
help in not missing cutting sequences again, the sheet can be 
placed in the page saver and behind the diagram place a Line 
Minder Magnetic Board. The Line Minder Magnetic Board 
comes with magnetic strips that can be easily moved 
to the cutting sequence that you are working on. These Line 
Minder Magnetic Boards are the type that can be purchased inex
pensively at craft supply shops and are used to keep track of 
stitch counts for needle work. 

LOCATING FACETS: #I 

To get back on a facet after changing laps of mast height: If the 
lap used was a 1200 grit or coarser, mark a few lines across the 
facet with a soft lead pencil. With the lap stationary, set the facet 
gently on the lap and rotate the lap slowly by hand in its normal 
direction. (A marker pen will work with both coarse and fine 
laps and a gentle rubbing on a stationary lap.) Note where the 
lead pencil mark was removed and adjust accordingly. 

LAVA SOAP: 
2 1  

The use of L A  VA soap is both praised and criticised. The use of 
LA VA soap with its mild soft abrasive does a very good job of 
cleaning the surface ofa lap. The residue that might be left on 
the lap is so soft that it will not scratch. Use of plenty of water to 
flush away any debris is necessary to ensure cleanliness. If you 
are doing your cleaning of the lap on your machine first run the 
lap in one direction, flush it off, and the run it in the other direc
tion. There should be no gritty feeling to the lap after it is dry. 

REMOVING EPOXIED STONES: 

Epoxy is vulnerable to heat at about 200 degrees F. Heat the dop 
about one half inch from the stone while using a bowing tension 
and when the temperature rises high enough the dop will release 
with little or no heat transferred to the stone. 

REMOVING STONES FROM OOPS 

Removing stones from dops by using boiling water. Water must 
be at room temperature when the stone is immersed in the water. 
Bring the water up to a boil. The stone usually drops off safely 
after the water starts to boil, if not, place a fork in the water to 
warm it up, then place the tines at the junction of the stone and 
the dop and push down gently, the stone will usually pop off. 
The water is then cooled by running warm water into the pan 
then gradually colder water until the stone can be removed with 
the fingers. 

SAFETY TIP # l 

Do not use a microwave oven for <lopping, curing of cemented 
stones, or heat treating. All stones contain at least some moisture 
and heating in a microwave oven can explode the stone and the 
oven. 

SAFETY TIP #2 

Methyl-ethyl-keytone-perOxide (MEK, MEXP) is used as a cata
lyst hardener is used with some resins. A drop of this catalyst in 
the eye very progressively destroys the tissue and results in blind
ness! Once started, there is no way of stopping the destruction or 
ofrepairing the damage. There is no known neutralizer at the 
present time. Washing the eye with water will only be effective if 
done within four seconds after contamination. Once the destruc
tion chain starts there is no known way to stop it or repair the 
damage. Although MEK is not present in all epoxy glues, it is 
present in extremely high concentration in most modem fillers, 
glues and the catalyst used in fiberglass hardeners. 

SAFETY TIP #3 

IT IS NEVER A GOOD IDEA TO LOOK DIRECTLY INTO A 
LASER BEAM REGARDLESS OF THE POWER OF THE 
LASER DEVICE. SEVERE EYE DAMAGE CAN RESULT IN 
CARELESS USE OF EVEN A SMALL, INEXPENSIVE 
LASER POINTER. Some schools have banned the possession of 
lasers in the schools and a large number of people are not aware 
of the hazard of these laser pointers. 

SAFETY TIP #4 
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Lead in laps, fucetors should be again warned about the potential 
danger in handling of tin-lead laps. These laps are the most effi
cient polishing tools in fuceting but the lead content is enough to 
warrant care. Wash your hands thoroughly after working with 
these laps. The dark smudge on your fingers is usually lead and 
if not removed the poisonous metal will penetrate the blood sys
tem. 

SAFETY TIP #5 

Acetone is one of the ketones that can kill. It has a threshold 
limit value (TL V) of I 000. TL V is measured in parts per million 
so there are I 000 parts per million in the atmosphere, enough so 
that long term exposure affects the skin, brain, blood, and can 
cause irritation to the eyes, throat and nose. It goes without say
ing that methylene chloride is a carcinogen. In addition, acetone 
is an explosion and fire risk. Leaving a container of acetone 
open on the work bench definitely puts you in harms way. 

USING ACID: 

When the lap has been thoroughly cleaned take a tissue and wet 
it with household vinegar and thoroughly wipe the lap f rom the 
hub to the outside edge. Let the lap spin dry. This treatment with 
vinegar oxidizes the surfuce of metal laps which makes the lap 
surface slightly harder. Any acid any stronger than household 
vinegar is not recommended, household vinegar is the safest to 
use. 

YIELD: 

Cutting yields usually vary from 20% to 35%. Any yield above 
35% is obtained only when flawless well shaped rough is used. 
The shape and clarity of the rough make the greatest difference 
in the yield. With better rough there is less waste and a higher 
profit. The formula to calculate the yield is WEIGHT OF THE 
FINISHED STONE divided by the WEIGHT OF THE ROUGH 
MATERIAL. The result is a decimal which has to be multiplied 
by l 00 to get a percentage. 

/From NORTH rDRK FACETING GU!LD NEWSLETTER, Moy. /999) § 

THE USFG'S FIRST IFC, 2003 SOME COM
MENTS AND CORRECTIONS TO THE 

CHARLES MOON ARTICLE IN THE SEPTEM
BER USFG NEWSLETTER 

By Glenn Klein 

I am offering another viewpoint regarding some of the points that 
Charlie Moon stated in his article, which appeared in the 
September 2001 USFG Newsletter. Charlie's article discussed 
the USFG's first International Faceting Challenge (to be held in 
2003) and the Australian International Challenge, which has 
been held each two years since 1986. Charlie's article stated 
"reasons for being" of the upcoming NAFC World-Class faceter 
competition. 

two years, on the even numbered years. The inaugural JFC com
petition results were made known at Loxton, South Australia on 
March 28-31, at the 1986 Gemboree. The United States team 
was declared the winners of the CUP. The Australians won the 
CUP back on the very next Challenge ( 1988), and have held the 
CUP ever since. 

After the 1988 Challenge the individual American faceters be
came interested in forming a true team approach to winning the 
CUP back to our shores. The Americans wanted some rule 
changes made for the contest. They believed that they could ac
complish this when they were better organized. The coming 
about of the United States Faceters Guild (originally, the USA 
Competition Faceters) came to be a fuct, due to a gathering of 
faceters at the Sacramento CA "Faceters Fair" in January of 
1990. 

The original main purpose for the United States Faceters Guild 
was to gather together a CUP winning team. In the years since 
then, the USFG Constitution has been revised. Currently, the 
USFG Constitution stated PURPOSE lists five points, under Arti
cle II. Point number one calls out "to promote the art and skill of 
faceting, helping ALL classes of faceters achieve their goal." 
None of the listed five points of Purpose state anything concern
ing the Australian CUP Challenge, upon which the USFG was 
founded. The Australian Challenge CUP remains as an impor
tant goal, but it cannot be the all-important main goal for the 
USFG, if the USFG is to grow, and serve the needs of more 
fuceters. 

The USFG's original goal of concentrating on developing World
Class competitive fuceters is like looking for a needle in a 
haystack. I am a member of the Faceters Guild of Southern Cah 
fornia. Our Guild has seen a drop-off of total membership, as 
some members die or move away. There are not enough new and 
younger members joining the Guild. The Faceters Guild of 
Northern California is experiencing the same problems. 

In the July/ August 200 I issue of the Australian Facetors' Guild 
newsletter Facet Talk, President David Pike writes about the 
falling membership of the AFG, and the problems of financing 
their Seminar and their International Competition. 

We need to continue to help train USFG fuceters to be better 
faceters, so that they can contribute to the U. S. team in the two 
World-Class competitions. Those high quality faceters are the 
needles we are looking for in the big haystack of all of the United 
States faceters. There are few faceters willing to cut for such 
high Competitions . . .  so we need to develop more of these needles. 
There are far more of the USFG members who simply want to be 
better faceters, so that they can succeed in their personal goals. 
And then there are still other USFG members who just want to 
learn more about faceting skills, with no interest at all in entering 
any competitions. 

l feel that the USFG should concentrate on the five stated Pur
poses of its Constitution, especially PURPOSE number one. That 
purpose will gain more members for the USFG in the future, 
which will automatically give us more members to draw on to 
help win back the Australian CUP. 

In September 1984 three Australian Facetor's Guild members 
came up with the idea of challenging the faceters of the United 
States to a faceting competition. Glenn and Martha Vargas were 
visiting Australia at the time and agreed to be the coordinator for The upcoming first North American Faceting Challenge (NAFC) 
the United States facetors. The competition was to be held every of2003 is badly needed. 
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The 2003 NAFC competition will be under rules that the USFG 
has compiled. I f  the meeter does not like the rules, he or she 
does not have to enter either competition. Or they can enter the 
equal-value competition of their choice. 

I am not sure of all of the details under which the NAFC will be 
carried out. The costs can be kept very low if the judging will be 
done in the individual judge's home. However, if this competi
tion grows to be of great interest among fuceters, it will probably 
be expanded to where it is held at some large city, with fuceters 
coming from across the country or from other countries to attend. 
Then the competition may eventually include speakers, award 
dinners, etc. 

I do not doubt the expenses incurred during the recent USFG 
closed Single Stone Competition. But that competition cannot 
compare to what costs will be incurred in the years ahead when 
the NAFC becomes popular. 

We did have speakers who we paid the low sum of$100 each, 
[with] speaker costs adding up to about $1000 each symposium. 
Our total initial costs were $4832.00 for the 1996 Symposium, 
and were $601 0.00 for the 2000 Symposium, [with] a net profit 
in 1996 of$1 129.00, and a net loss in 2000 of$1704.00 .. 

Maybe the NAFC will be kept very low key for several years. 
Why not plan on realistic costs becoming necessary in the future. 
That way, everyone will get more out of the competition. The 
NAFC can grow in importance. The USFG can grow in mem
bership. It is like a business, you have to realize there are costs 
to be raced if one intends to be successful. § 

MORE ON THE CERAMIC LAP 

By Thomas C. Smith 

In this article I will elaborate on the manufucture, compositions 
and application of ceramic laps used in hobby gem meeting. I 
refer readers to a previous article in the June 1985 issue of this 
magazine entitled The Ceramic Lap. 

Fabrication 

In the United States there are ceramic laps that are at present 
manufuctured by a firrn that makes industrial ceramic bodies and 
porcelain. This is an 85% alumina composition. The other 15% 
is silica, magnesia, and various lesser components. An alumina, 
which is refined from bauxite to reduce the impurities, is mixed 
with a sticky mineral slurry to the point of uniform composition. 
This added mineral is called a binder as it holds the mass to
gether. The mixture is then put in a rubber mold which shapes a 
cylindrical block. This mold is placed in an isostatic press which 
subjects the mixture to very high pressure to remove air pockets 
and generally strengthen the mass by compression. After press
ing, the block is removed from the mold and sawed into slices 
crosswise, as a loaf of bread would be cut. These slices are then 
fired in a kiln hot enough to fuse together, but not melt, the indi
vidual particles. These plates are the finished product of the ce
ramicist which have an extremely small amount of uniform 
porosity. 

The plates must then be drilled and ground flat to be used as laps. 
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The flatness and finish greatly determine their usefulness as 
polishing laps. From this author's evaluation, most ceramic 
laps currently on the market are not optically flat and are too 
coarsely finished. It is this writer's finding that these laps re
quire lengthy finishing with a piece oflaser ruby or synthetic 
corundum and burnishing in of Teflon powder to eliminate 
scratching during polishing. 

In Australia a firm is presently making a lap using zirconia in
stead of alumina. Because of the higher melting point ofzirco
nia, a higher firing temperature must be used, thereby excluding 
the same mineral binders as used for alumina. These minerals 
would melt and forrn bubbles at the higher firing temperatures. 
For zirconia ceramics, sticky organic binders are used which 
hold the mass together before firing, but burn out in the kiln. 

The zirconia used in a lap can be either monoclinic or partially 
stabilized --a mixture of monoclinic and cubic. The latter is 
slightly harder and more expensive. Zirconia costs several 
times more per unit weight than alumina, so comparable pieces 
are more costly. 

Compositions 

From this author's research, the composition ofa ceramic lap is 
not critical as long as the component materials are wear resis
tant. Both zirconia and alumina are wear resistant materials, 
but there are other refractory substances which have this qual
ity. 

Several laps of differing composition were tried by this author. 
Flatness, fine surfuce finish; and a very, very small amount of 
uniforrn porosity were found to be necessary to achieve a good 
polish. 

Applications 

This author was informed by a professional cutter and an· ac
complished hobbyist that after the ceramic lap surface is glazed, 
it renders a fine scratch-free polish. The professional cutter 
uses a water-diamond slurry and the hobbyist uses animal fut
diamond on this glazed lap. This writer uses a water-diamond 
slurry also and believes this gives a very fine polish. 

The glazed surface on a ceramic lap has a natural lubricity, so 
added lubrication isn't always necessary, but should be used on 
stressed or heat sensitive stones. A vehicle should be used to 
disperse the diamond powder on the lap. 

A separate lap should be used for each micron size diamond 
powder unless one cares to thoroughly scour a single lap after 
different powder applications. Pumice mixed with soap or de
tergent is a good scouring mixture. The lap is then thoroughly 
rinsed with water and dried. If a large ultrasonic cleaner is 
available the lap can be briefly cleaned in the ultrasonic after 
rinsing. To prevent therrnal shock, let the lap cool off after ul
trasonic cleaning, before rinsing again. lfthe ceramic lap is 
dropped or shocked, the faceter may test it for integrity by 
threading some wire or nylon string through the arbor hole, sus
pending the lap by this wire or string, and lightly tapping the 
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lap towards the perimeter with a small, light hammer. A ringing 
sound means the lap is not cracked, a tink with no ring occurring 
when tapping the lap means it is cracked. Such a lap is useless 
for polishing and potentially dangerous. (Maire this test and use 
a dropped or shocked lap at your own risk. Ed) 

Conclusion 

I hope this article helps the faceter to use the ceramic lap more 
effectively and know what to look for before a lap purchase is 
made. A ceramic lap that is properly processed at every stage of 
manufacture can help make faceting easier and enjoyable. 

(From Gems & Minerals, April 1986) § 

STONE ALIGNMENT CENTERING 

By Al Manestar 

There are no doubt many ways to prepare a stone for dopping. 
We are not going to discuss dopping as such but there might be a 
couple of tidbits in this presentation that you can use. These are 
a just few ways that I have used with some success. What we are 
going to talk about is the centering of a piece ofrough in prepa
ration for dopping. I am sorry that my computer skills and draw
ing skills are not good enough that I am able to include some 
sketches. These methods are more suitable for use with cold 
dopping techniques rather than wax dopping. The reasoning be
hind this is that it is impossible to move the stone once it has set. 
With experience after dopping a number of stones these aids may 
not be necessary. 

The first thing that has to be done is the orientation of the gem 
within the piece of rough. Many cutters take the largest flat area 
and establish that as the table and the position of their initial 
dopping. Others use the location of the culet as the criteria for 
the location of the table, this is the method that I prefer. It gives 
a slightly larger finished stone at times and on valuable material 
this can help with the profitability in the faceting operation. Ori
entation of rough (location of the table) also has to take into con
sideration the crystal structure in regards to cleavage planes and 
best return of cut stone. Any inclusions that cannot be cut away 
should be placed inconspicuously. Dichroism of the material, 
colour zoning. and best colour are other considerations. 

After the orientation is selected a flat area is cut on the stone for 
the placement position of the dop. ]fusing cyanoacrylate glue or 
epoxy the smoother the bonding area the better the bond. I have 
found the ideal lap to be a 600 diamond grit metal bonded lap 
fairly worn, anything coarser has let stones fly off regardless how 
much of a filler has been put on the bond. 

Here is a list of materials that you will require to do an adequate 
job of centering tne stone: 

I .  Plasticine (you only require a small blob about the diameter of 
a twenty five cent piece). 

2. Cleaning materials to clean the stone and dop. 
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3 .  Your transfer jig (I prefer the Ray Tech but any jig can be 
used) 

4. A large cone or vee dop is very helpful. 
5. A combined map protractor and parallel ruler. 
6. A soft pencil or a pointed waterproof marker pen. 

A map protractor is a piece of transparent plastic about 25 cen
timeters (five inches) square, it is divided into squares on the 
main surface and a protractor scale around the outside edge. 

I have two map protractors one made in England on which the 
graduations are about 2 mm. The second is a Canadian product 
on which the graduations are half as large as·the British one. 
They are readily available at drafting supply stores or maybe at 
some art supply houses. The one is available at: 

Canadian Map Company 
a division of Total Information Inc. 
2 1 1  Yonge Street, 
Toronto On. 

Now, how to prepare this protractor for use in regards to faceting. 
Drill a hole where the main lines cross in the center of the pro
tractor. This hole should be slightly smaller than the thickness of 
your pencil lead. Taper the hole from the top side of the protrac
tor. The hole should be large enough that you can make a defi
nite mark on the stone either with your pencil or your marker 
pen. Method # I works with any size of dop and any size of 
stone. On small stones it is not necessary to draw the cross hair' 
eyeballing will do the job. 

METHOD# I .  

I .  Take the stone and thoroughly clean the dop contact area with 
either alcohol or acetone, try not to touch t):iis portion of the stone 
with the bare fingers as there is enough oil on the skin to cause a 
poor bond. 

2. Take halfofthe plasticine, place it on your work bench and 
into it place the stone with the flattened area facing up. Making 
sure that you do not touch the clean flat surface with your fingers 
and that the flat surface is as close as possible as parallel to your 
work bench. 

3. Bring the protractor down onto the flat surface and you will 
see the stone very clearly with the flat area more distinctly than 
the balance of the stone. Move the protractor around until you 
have it centered on the whole stone not iust the flat. This is by 
using the lines and graduations to center the stone accurately. 
An oval or rectangle will have a different reading in each direc
tion. 

4. Holding the protractor in position, use the pencil or marker 
pen to make a good definite mark on the stone through the hole. 
Now in theory you have marked the center of the stone's mass 
and the location of your dop. 

5. After examining the stone visually if satisfied with the center-
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ing (if not clean the flat surfuce and remark it) take a pencil and APEX FACETS AND PROPER ANGLES 
draw a pair oflines at 90 degrees centered on the dot. These 
lines and center dot should look like the cross hairs on a target
mg device. 

UP TO THIS POINT METHOD # 1 AND METHOD #2 ARE 
SIMILAR HERE THEY CHANGE 

6. Mount your cone or vee dop in your transfer jig which is in a 
vertical position with the cone dop on the bottom. Into the cone 
place the remaining plasticine. Place your sto�e. into this plas- . ticine and embed it keeping the top surfuce pnstme. Make sure 1f 
the stone is an oval or rectangle that you place the axis of the 
stone to correspond with your drawing, i.e. pin location. 

7. Place the dop you are going to glue to into your transfer jig, 
bring it down into contact with the stone pressing the dop down 
firmly where it will level the stone check the alignment of your 
target line to see how they line up with the dop. Adjust the stone 
horizontally until the cross hairs line up with the dop from both 
directions. Press down on the dop to keep the stone level. 

8. When satisfied with the centering and lev�ling remove the dop 
and apply your cyanoacrylate or epoxy to the dop. Replace the 
dop in the transfer jig and bring it into contact with the stone. 
Set it aside and let it cure. 

METHOD#2 

This method only works with dops that have a flat end and are 
large enough to stand up. 

6. Mount stone in plasticine making it as level as possible. Stand 
dop on flattened area. Adjust level of stone until dop stands un
supported. 

7. Place glue on dop and bring the dop to the level surface of the 
stone. Locate dop on center of cross hairs. By looking down 
from above the standing dop you can see how accurate your line 
up is, Locate pin for correct indexing. Then leave until glue has 
set. 

Both these methods work with both cyanoacrylate and epoxy. 
When using cyanoacrylate use the gel type as this gives you about 
a minute before it sets. Once you have it lined up you can give it 
a "shot" with the accelerator. 

In method # I if you are using a large dop, cyanoacrylate and ac
celerator. the glue sometimes does not cure through to the middle 
of the dop for quite a while. If you are too impatient you can at 
times knock the stone off in the first few minules of cutting. A 
cure for this is in step 8 to give the stone a spray of accelerator 
then blot most of the accelerator off and then bring the dop with 
the cyanoacrylate into firm contact with the stone. This move 
has to be done quickly before the accelerator dries comple1ely. 

(From .r•rorth fork Face/mg Guild l\'ewsletlt!r. January. ](}()(}) § 
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By Alexander Wolkonsky 

GEM & MINERALS EDITOR NOTE: In the April I983 issue of 
this magazine there appeared the article Advantages of Crown 
Apex Facets by Paul C. Smith, a skilled faceter. In this article 
Mr. Smith.showed how replacing the 0-degree table on a faceted 
gem with several low angle crown apex facet may improve such 
qualities as brilliance and dispersion. 

An in-depth discussion of light paths outside and inside a gem 
was presented which showed how light rays may be lost in gems 
with flat tables. Other benefits of crown apex facets were also 
listed To enable faceters to see for themselves the effect [of] 
this style of cutting. Paul Smith also provided The Sirius Cut, a 
facet design with apex facets which appeared in the same issue. 
If you have not read these articles, we would encourage you to 
do so. 

The idea of crown apex facets has sparked a great deal of inter
est. Even halfway around the globe, in France, it drew attention 
and resulted in extensive experimentation by the author of this 
article, Alexander Wolkonsky. Monsieur Wolkonsky, who is 
president of afirm that manufactures intravenous liquids for the 
medical profession, travels extensively for business purposes and 
in these travels comes in contact with many gem dealers. It is 
obvious from reading this article that he has developed an ex
tensive knowledge of gemstones and faceting. 

For assistance in the preparation of this article, we are indebted 
to Glenn Vargas, well-known faceting instructor, supplier of 
faceting rough and coauthor with his wife, Martha, of the popu
lar books, Faceting for Amateurs: Diagrams for Faceting, Vol
ume I and Diagrams for Faceting, Volume II. Glenn and Mon
sieur Wolkonsky are good friends who enjoy a common interest 
in the fascinating field of faceting. 

Now. here is what Alexander Wolkonsky has to say about apex 
facets. 

I have seen in the April 1983 issue of GEMS AND MINERALS 
both a study by Mr. Paul Smith on a table apex facet theory and a 
diagram for the Sirius Cut using a table apex facets. I was inter
ested because pavilion culets are cut from 4 degree to 3/4 degree 
above critical angle. This is to give a shallow pavilion. For 
many cuts with proper angles above critical angles, to avoid a 
fish eye, I have run into problems of a deep pavilion and high 
stones which our jewelers here in France were reluctant to mount 
in settings. Also, no standard settings are deep enough to ac
commodate them. Perhaps jewelers, at least in Europe, have 
been so accustomed to flat stones as cut in the Far East that they 
do not conceive a setting for a stone cut to proper angles. So I 
thought the Sirius Cut would be an answer. 

1 cut two heliodor beryls using angles for quartz as given by Paul 
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Smith in his instructions. These stones showed exceptional bril
liance and no fish eye. There was even some fire in one which is 
most unusual to find in a beryl. 

It could be that this unusual brilliance is due to some kaleido
scopic effect brought by the six apex facets. I have noticed, when 
viewing the stones from above, a small hexagon instead of a 
point for the culet. Therefore, the flash sent back by any one 
pavilion facet may thus be multiplied and sent back in more than 
one direction. Hence a brilliance noticed throughout the stone. 

My interest grew further as this is not a difficult cut and I 
thought it would be an excellent, very shallow cut for all the red 
garnets, both on the C dark side and with high refractive index 
(RI), allowing still shallower cuts. I started by cutting an ink 
black red garnet that I had obtained when in Kenya, but never 
had cut because i t  was too dark. The result, cut to quartz angles, 
was a stone with good red flashes. 

I had bought a batch of medium red/pink rhodolites in Madagas
car, and decided to have a try on these. I read Paul Smith's cal
culations several times over, but could not see a formula from 
which I could calculate pavilion and crown angles for a Sirius 
Cut with a stone having a given RI. I decided to start a little 
experimenting on my own to finish with a lot often stones, the 
results being shown below. 

The stones are referenced with numbers, from 174 through 183. 
I kept to diameters around 9mm for good sized gems to help give 
clearer evaluation of results. Usually test cuts are made from nat
ural rock crystal or synthetic quartz with no color. This is good 
as it is a colorless material, inexpensive, and homogenous. How
ever, is a colorless material the best choice to evaluate the bril
liance of a stone? I think a dark material would be the best. Syn
thetic material, such as spine!, dark and quite homogenous, 
might be best, but I started with my rhodolites as I had them 
available, even if! was a bit hindered by some stones a shade dif
ferent in color or some inclusions. 1 avoided those with rutile 
needles. 

My criterion for best brilliance was to find a stone with color 
throughout the crown when viewed from the top. As I have 
found that the source of light is quite critical, all stones were 
viewed in the same way: 

Artificial Light (AL) 

A 12-volt, 20-watt quartz table lamp placed above the stone at a 
distance of 12" to 14" (30 to 35 cm) at an angle of65 degrees. 

Daylight in The Shade (DLS) 

Mid-July, Paris area around 4:00 to 5:00 p.m., with the sun still 
high on the horizon, from the back. I avoided direct sunlight as 
too similar to my low voltage quartz lamp. 

All crown apex facets were cut at I O  degrees which is the only 
factor that remains constant for all the stones. The other angles 
are listed the other angles for the ten stones (Nos. 174 through 
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1 83), which are shown on the accompanying diagrams. 

STONE NO. 174 

Crown 

Cl (breaks)-46.75 degrees 
C2 (mains)-41.75 degrees 

'--
-

---"-------' C3 ( crown apex facets)-1 0  degrees 

This stone was really faceted to determine the RI of the material, 
it was cut to quartz angles as given by Paul Smith in his instruc
tions. 

AL-Bright throughout the crown area. The same when the gem 
was turned around on its vertical axis. 

DLS---Bright throughout the crown except for a few small dark 
areas, possible caused by the light being partially hidden 
by my head. 

h + d-(height divided by diameter) = 747%. A very high stone 
with avery high crown. 

Still it Jong remained the best gem of my series. 

I decided to translate from the angles given for quartz by Paul 
Smith to a refractive index of 1.75 (the RI for rhodolite garnet i, 
listed at 1 .74 to 1 .77). The critical angle for RI 1 .75 is a 34.5 
degrees, whereas it is 40.5 degrees for quartz, according to the 
chart on page 80 of Glenn and Martha Vargas' book, Faceting 
For Amateurs. Therefore, 1 started all my angles from 34.5 de
grees instead of 40.5 degrees, which gave: 
STONE NO. 175 Pavilion 

P I  = 34.5 + 3.5 38degrees 
�-----,o-· 

----, P2 = 34.5 + 0.7535.25 degrees 

����S>;:;�� 
P3 = 34.5 + 0.

:::�
5 degrees 

. -,.;;� . . .,· !,,,. '" ,/ y ·�1'';', ..,,V CJ = 34.5+6.25 = 40.75degrees ' I 
'-------=------' C2 = 34.5+1.25 = 35.75 degrees 

C3 = ( crown apex facets) = I O  de
grees 

AL---A very definite fish eye in the crown area. Only about 1/5 
of the crown sparkles, this being toward the observer. 
The rest of the crown is dark. 

DLS---About 2/3 of the crown area is dark. The sector that is 
bright is also toward the observer. 

h -e- d  = 61 .8% 

A very deceptive stone, even if quite shallow. This means that 
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even tar dark materials brilliance is more related to proper angles h + d = 62.6% 
in the cut than by a lesser stone height. It appeared to this writer 
that Paul Smith's angles in relation to the critical angle of a ma- This stone has a I-degree pavilion angle increase over No. 175 
terial are excellent for the lower RI materials, such as quartz or which is the reference stone. This gem is marginally better. 
beryl, but do not apply in the case of high RI materials. It is from. STONE NO. J 78 Pavilion here on that I decided to cut a suite of stones slowly increasing 
angles one degree at a time, generally, until I found a good stone, 
this being done experimentally. 

STONE NO. 1 76 Pavilion 

I = 39 degrees 
= 36.25 degrees 

���i==¥����fp3 = 35.75 degrees 

Crown 
I = 36. 75 degrees 

'-------''------Jr2 = 3 1 .  75 degrees 
C3 = I O  degrees 

A I-degree increase on all pavilion angles. This could not be 
done [ on the] crown due to a flaw. Thus, I decreased all crown 
angles (other than apex) by 4 degrees.just to learn if the crown 
angles had that much importance. 

AL - Other than 1/5 sector towards the viewer that sparkles, the 
whole crown area is dark. 

DLS --- About 50% of the crown area is dark. Most, ifnot all, of 
the area between the apex and girdle sparkles between a 
few dark spots. 

h + d = 60.4%. A very shallow stone. 

This is a marginally better stone than No. 175. The crown angles 
do not appear to have that much importance. 
STONE NO. 177 Pavilion 

Pl = 39 degrees 
P2 = 36.25 degrees 

l�ri==�====�==+===�I P3 = 35.75 degrees 

Crown 

'-------=------l CI  = 40.75 degrees 
C2 = 35.75 degrees 
C3 = I O  degrees 

This stone has the same pavilion angles as No. I 76, but uses the 
crown angles for No. I 75. This was done to determine the im
portance of crown angles as compared with No. 176. 

AL --- The crown does not really have a fish eye, but it is not 
brilliant throughout. Only a 25% sector toward the ob
server sparkles. It is better than No. I 75. 

DLS --- Less than 50% of the crown is dark. This dark area is 
smaller than that on No. 176. 

PI = 40 degrees 
P2 = 3 7 .25 degrees 

����=¥���� P3 = 36.75 degrees 

Crown 

CI = 42. 75 degrees '-����---'"--����-' C2 = 37.7sdegrees 
C3 = I O  degrees 

Here there is a 2-degree increase on both the pavilion and crown 
angles of Stone No. 1 75. 

AL -- A I/4th to I/3rd sector of the crown area, toward the ob
server sparkles. This is better than Nos. 1 75 and 177. 

DLS --- About 60% to 70% of the crown is bright. In the re
maining dark crown area the viewer starts to see bright 
wedge-shaped area. The dark area is reduced and starts 
to break up. 

h + d = 64.6% 

This gave me hope. The kaleidoscope effect of seeing more than 
one culet facet when looking through the top along the vertical 
axis was interesting. This was not visible on No. 174. 
STONE NO. 1 79 Pavilion 

I = 41  degrees 
= 38.25 degrees 

l��=4=====¥=�=�I 
3 = 37.75 degrees 

Crown 

I =  43.75degrees 
'-------"'-----.!cz = 38.75 degrees 

C3 = I O  degrees 

There is a 3-degree increase on both the pavilion and crown an
gles as compared to No. 175. 

AL --- Almost half of the crown sparkles 

DLS --- The dark area is further broken up on the crown, and the 
remaining dark segments look like black spokes on a 
wheel. They are broader in the girdle area and end up as 
points toward the center. 

h + d = 67.6% 

A deeper and nicely proportioned gem, when observed from the 
side. It does not have the very high crown of No. 174. Good 
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general brilliancy even though the stone is full of small inclu
sions. 

STONE NO. 180 Pavilion 

Crown 

'------=-----' Cl = 40.75 degrees 
C2 = 34.75degrees 
C3 = IO degrees 

A 4-degree increase for pavilion angles over No. 175. There is a 
I -degree decrease for crown angle C2 due to a flaw which had to 
be removed. 

h + d = 62.5%. A shallow stone due to lower crown angles. 

AL --- Crown is bright throughout with no single dark area. The 
six spoke-like dark areas (much resembling a wheel) are 
present here also. 

DLS --- Same thing as AL. A darker gem and, perhaps, less 
pleasant. When compared to No. 175, the best stone up 
to this point. It has those dark spokes, where as No. 175 
has one single dark area. It is interesting to compare this 
stone to No. 175. Both have about the same crown an
gles, but No. 180 is better. 

STONE NO. 181 Pavilion 

I = 44 degrees (should have 
been 43 degrees) 

= 40.25degrees 
3 = 39.75degrees 

Crown 

I =  44.75 degrees 
L-----�-----"-2 = 39.75 degrees 

C3 = 1 0 degrees 

A 5-degree increase for pavilion angles and a 4-degree increase 
for crown angles over those for No. 175. 

h + d = 70.7% 

AL --- Very high brilliancy throughout the crown area. 

DLS -- The same as AL. The six dark spokes (seen in No. 179) 
have not completely disappeared, but have become very 
thin. 

I would consider this gem adequate. For the next two stones, I 
was only concerned with trying to find out the importance of the 
crown, so I cut them with pavilion angles identical to this one. 
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STONE NO. 182 

Crown 

C3 = I O  degrees 

L.-----=------' h + d = 56% 
A very shallow stone, indeed. Good when your rough is thin. 
This stone has no proper crown, but only six apex facets at I O  
degrees, as always. Very thin breaks were cut in order to obtain a 
girdle of even thickness. 

AL -- Half of the crown area is bright, the one toward the 
viewer. There are some bright spots on the dark side with 
flashes of extreme brilliancy. 

DLS -- About 75% of the crown is bright with some large dark 
wedges making a broken-up dark area of the remaining 
25%. 

This very flat stone is no lighter in color than No. 181 which is 
much deeper. Therefore, cutting a stone shallower does not nec
essarily yield a lighter colored gem. This was a surprising fuct 
for me, at least as fur as red garnet is concerned. 

STONE NO. 183 Pavilion 

Crown 

Cl, C2, C3 = 0 degrees 

h + d  = 49%. 
A very shallow stone which has no crown at all. It was cut and 
polished flat above the girdle line. 

Al --- Fewer bright areas than Stone No. 182 and much fewer 
than No. 181. 

DLS --- Same as Al. Large dark areas. This stone is no l ighter 
in color than No. 181. The idea when cutting this gem, 
was to assess the value of crown apex facets. They do add 
something! 

Conclusions 

Paul Smith's pavilion and crown angles in relation to the critical 
angle of a stone do seem to work well for gem materials of low 
RI ( 1.55 to 1.60). This appears to be true where P2 and P3 pav'' 
ion facets can be kept to within 1/4 to 3/4 degree above the crh 
cal angle. It results in a stone without a fish eye which is quite 
interesting. 
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This writer finds that the pavilion P2 and P3 facets should be cut 
considerably more above the critical angle for a higher RI mate
rial. In this case, it should be 5.25 and 5. 75 degrees above the 
critical angle for a material with an RI of I .  75 to I .  76. 

All this is consistent with the diagrams on page 80 of the Vargas 
book, Faceting for Amateurs, where the suggested crown angles 
are quite close to critical angles for the lower RI scale. They dif
fer more and more as the RI increases. 

For the darker materials of RI 1.75 to 1.76, brilliancy throughout 
the crown area (when viewed from the top which is how stones 
are generally seen when set in jewelry) arrives rather quickly as 
culet angles are increased by I -degree increments. Small latitude 
exists, therefore, to vary pavilion culet facets. If variation is done 
past this latitude, it is at the expense of a large variation in bril
liancy. 

A considerably greater latitude exists with the crown angles 
which can be reduced by 4 to 5 degrees without apparent loss of 
brilliancy. A good thing to know when cutting valuable rough of 
shallow depth, or when encountering a flaw in the crown area. 

However, this should not be carried to the point of suppressing 
the crown. A proper crown does have its importance in evenly 
spreading out brilliancy and color throughout the crown area; 
and possibly at the expense of some sparkle. 

When dealing with darker colored materials, stick to the proper 
angles. One should not expect to have a lighter colored stone by 
reducing pavilion and crown angles to obtain a shallow gem. 
When comparing the various shades of red in this suite of stones, 
a marginally lighter material produces a stone a lot more pleas
ing. A darker shade of rough should not be bought at the same 
price of lighter rough. 

A small amount of small flaws or inclusions does not noticeably 
affect brilliancy. However, going past a certain amount of inclu
sions causes a stone to suddenly become dull. Another thing to 
remember when buying rough! 

It is difficult to know whether the apex of a table so cut will be 
damaged by knocks, or not. Time will tell. 

Even though it was a little boring at times, I have learned a Jot 
from cutting this series of very similar garnets. Usually one 
jumps from one cut to another and one material to another. This 
makes things difficult for improvement as too many parameters 
vary at the same time. I hope others may have the time to do the 
same thing so that we may learn more. § 

tightly controlled trade secret for several hundred years. 

The first reference of a faceted stone appears as early as the 800's 
in a description of the gold cap of duke Tradonico of Venice. 
The cap held a sparkling ruby and diamond with eight facets as 
well as.23 emeralds. In ancient times, little or no attempt was 
made to shape gemstones and all that was done to improve their 
appearance was to smooth and polish the natural form. They 
were coveted merely for their surface coloration and not for the 
internal glow, which at that date was unknown. 

In making up jewelry to wear, they almost certainly chose the 
stone nearest the color and size required by the setting and not 
contrariwise--adapt stone to setting. It does not appear the an
cients understood this art oflapidary so well or valued it as 
highly as we do. They preferred weight to brilliancy, size to ef
fectiveness. They were generally satisfied to rub down to polish 
the surfaces and retain the fanciful shapes the stone had when 
found. 

The clasp of the regal mantle of Charlemagne (742-814), in the 
French National collection, is found set with diamonds with their 
natural faces only partially polished. In 1290, a guild of gem 
polishers and cutters was formed in Paris and in 1373, the art of 
diamond polishing was practiced in Nuremberg, but with what 
method of procedure is unknown to us. 

Records show that as early as 1412, the Duke of Burgundy 
(Charles the Bold), possessed a sizable diamond with lozenge
shaped facets. Moreover, even in the town of Burges, a number 
of gem cutters seem to have been doing diamond polishing in 
1465, for they are referred to as diamond polishers in legal docu
ments of the time. Some authors suggest it may have been 
known as early as 1470. 

The brilliant cut is said to have been originated by Cardinal 
Mazarin (1602-1610)---he was protege of Cardinal Rich lieu and 
succeeded him in 1642. He was an Italian and later Chief Minis
ter to Louis XI  11. The main centers of diamond cutting, in that 
period of time, seems to have been Antwerp, Paris and Lisbon. 

Lisbon cutters were mostly Jews, who reached a pinnacle of per
fection unexcelled until later in the 18th century. They were ex
pelled and then migrated to Holland. Mazarin was endeavoring 
to revive the diamond cutting industry of the French crown, to be 
cut in this form, and these stones have since been known as the 
"'Twelve Mazarins." 

The existence of only one of these stones is now known. How
ever, the geneses even of th.is is doubted. The promise of great 
things for diamond cutters of Paris was short lived. Jean Baptiste 
Tavernier (1605-1689) visited India in 1665 and found a large 
number of active diamond cutters. They had no greater range of 
knowledge and skill than European cutters. If a diamond was 

-------------------------' perfectly clear, they merely polished the natural faces. If it con
A HISTORY OF FACETING 

Before the I 7th century, the general procedure was to grind and 
polish existing crystal faces or other surfaces to increase trans
parency and reflecting ability. It is hard to believe a process so 
basically simple as that for faceting gems could have been a 
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tained flaws of specks, they covered it with numerous small 
facets, haphazardly placed. It was a general practice to have 
facets betray a defective stone. 

(From Rock Rollers 8198 via Rocky Reader I }JOO 
via Golden Spike News I 2/(JOJ 
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DO-IT-YOUR-SELF PREFORMS STEP 1 :  

By Jack E. Gross 

Recent posts on internet fuceting information exchanges {such as 
the AFMS F ACETERS LIST) and articles in several fuceting 
guild newsletters seem to indicate a growing interest in the pre
fonn approach as an aid in creating a design's shape. In most 
instances where preforms are suggested as initial cutting se
quences, the prefonn is presented along with the typical cutting 
instructions. Although prefonns have been discussed in numer
ous articles, there may continue to be a bit of a mystique associ
ated with their construction and to some extent their construction 
may be viewed as depending on the knowledge of the design as 
understood by the author. When starting from "scratch" in as
sembling a design, such may be the case, but there is a procedure 
wherein practically anyone, whether novice or master, can create 
a prefonn from a previously published design. Any fuceter who 
has a computer in which GemCad (as the design manipulator) 
and Data Vue (as a design library) are installed and even a rudi
mentary understanding of the operation of the two programs, can 
rather easily and quickly develop prefonns for the designs in 
Data Vue or any other source (such as CD's) that will allow the 
stone design to be displayed in a GemCad window on a computer 
monitor. 

The design used as the example in this article is Boh Long's Su
perpear96 (diagram 05.034 in Data Vue), the reason being that 
pears may be a difficult design to work into proper shape for cut
ting. If  you can develop a prefonn for a pear, you can probably 
develop a preform for any standard design. 

' !\' 00 

SUPERPEAR96 
Designed by Bob Long 

Angles for R.I. = 1 .540 
64 + 16 girdles = 80 facets 
1-fold, mirror-image symmetry 
96 index 
L/W = 1.365 T/W = 0.769 U/W = 0.501 
P/W = 0.569 C/W = 0225 

" ) ' M 
t; x \/\ _ .. u\ ·� 

» \ ' 
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M 1<ls . ·  
Vol.lW' = 0.379 

PAVILION 

43.00" 12-24-36-48-
60-72-84 

41.00" 08-88 
44.80" 10-86 
90.00· 10-86 
46.50" 12-84 
51.55" 14-82 
5720' 18-78 
56.80' 22-74 
53.30" 24-72 
53.70" 27-69 
49.60' 33-63 
45.70' 36-60 
46.70' 39-57 
45.24" 45-51 
90.00° 14-82 
90.00" 18-78 
90.00· 22-74 
90.00' 27-69 
90.00' 33-63 
90.00· 39-57 
90.00' 45 
90.00· 51 
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CROWN 

6-80 

4-n 

51 
7 

7-69 
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8-78 
4-82 
().86 
2-54 
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2-1!4 

33.00' 96 
41.80' 1 
42.00' 2 
42.00" 36-60 
42.00' 46 
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47.00' 39-5 
47 .00' 33-63 
46.91" 2 
47.10' 22 
47.00' 1 
47.40" 1 
46.44" 1 
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The first step of course is to display the stone diagram in the 
Gemcad window on your computer's monitor. 

STEP 2: 

The first thing to do with the design is to delete all of the crown 
and pavilion facets, while leaving the girdle fucets intact. This is 
a simple repetitive process which only requires setting GemCad's 
crosshairs in one fucet on the crown (or pavilion---it makes no 
difference whether the crown or paviliol! facets are deleted first) 
and repeatedly pressing SHIFT-K(SHIFT-K is the procedure in 
Gem Cad which "kills" all of the facets in a tier) until all of the 
fucets in the crown are deleted. Then repeat the process for the 
pavilion. This procedure will produce a design on the monitor 
that looks like Fig. l in which only the girdle fucets remain. You 
are now ready to start cutting the preform facets. 

Circle I 

Circle 2 

Fig. I .  

STEP 3: 

---,---. 

End View Frame Top View Frame 

There is one preliminary piece of infonnation that you must pro
vide to GemCad, i.e., telling it how to distribute the prefonn 
fucets. Don't get involved with the niceties of this operation, just 
execute the following steps: 

a. Press y on the keyboard. 
(This operation will bring up a line at the top of the screen 
that says "Degree ofradial symmetry?") 

b. Press 1 on the keyboard, then press ENTER. 
(This operation will bring up a line at the top of the screen 
that says "Mirror image (y for yes)?") 

c. Press y on the keyboard, then press ENTER. 
(Don't worry if nothing seems to have happened on the 
screen.) 

STEP 4: 

Now Gem Cad is ready to receive instruction on how to draw the 
prefonn facets. (Again, don't get overly involved in the follow
ing process for the present, just follow the steps.) 

d. Press q on the keyboard. 
(This operation will bring up a line at the top of the screen 
that says " x coordinate?") 

e. Press O on the keyboard, then press ENTER. 
(This operation will bring up a line at the top of the screen 
that says " y coordinate?") 

f. Press O on the keyboard, then press ENTER. 
(This operation will bring up a line at the top of the screen 
that says " z coordinate?11) 
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g. Press 1 on the keyboard, then press ENTER. 
(This operation will bring up a line at the top of the screen 
that says "q" (followed by a string ofnumbers.) 

h. Press y on the keyboard, then press ENTER. 
(Don't be concerned ifnothing seem to have happened.) 

STEP 5: 
The next screen operation is as follows: 

a. Place GemCad's crosshairS on the line between the two 
center facets and about halfway between the top and 
bottom in the "END" view on the screen, as illustrated by 
circle l in Fig l .  

b. Press e on the keyboard. 
(This operation will bring up a line at the top of the screen 
that says "e" with a string ofnumbers after it.) 

c. Press y on the keyboard, then press ENTER. 
d. Press the "right" arrow on the keyboard's numeric key 

pad until the crosshair centers on the first facet line to the 
right of circle I ( as indicated by circle 2 in Fig. I )--the 
crosshairS will change color when they properly register 
on the facet line. 

e. Press e on the keyboard. 
(This operation will bring up a line at the top of the screen 
that says "e" with a string of numbers after it.) 

f. Press y on the keyboard, then press ENTER. 
(This operation should have caused the first two facets to 
be drawn, as illustrated in Fig. 2.) 

STEP 6: 

,-;:==:;=:::=:::;-, 

Circle 2 

ircle 1 

1 44.57° 45-51 
Fig. 2. 

You are now ready to instruct GemCad to draw the next facets. 
a. The crosshairs should already be located on the facet 

line intersections as illustrated in Circle I in Fig. 2. 

b. Press m on the keyboard. 
(This operation will bring up a line at the top of the screen 
that says 1

1m11 with a string of numbers after it.) 

c. Press y on the keyboard. then press ENTER. 
d. Press the right arrow on the keyboard's numeric key pad 

until the crosshairs register on the facet line indicated bv 
circle 2 in Fig. 2. 

e. Press e on the keyboard. 
(This operation will bring up a line at the top of the screen 
that says "e" with a string of numbers after it.) 

3 1  

f. Press y on the keyboard, then press ENTER. 
g. With your mouse, move the crosshairs to a point (in the 

"TOP" view) as indicated by Circle 3 (the point is not 
critical--just the approximate vicinity of the circle will 
do). 

h. Press e on the keyboard. 
(This operation will bring up a line at the tcip of the screen 
that says "e" with a string of numbers after it.) 

i. Press y on the keyboard, then press ENTER. 
(This operation should cause GemCad to draw the second 
set of facets, as illustrated in Fig. 3.) 

STEP 7: 

2 46.08
° 

39-57 

Fig. 3. 

With the execution of STEP 6, you have established the basic 
"frame" on which Gem Cad will draw all of the remaining facets. 

a. The crosshairs should already be located on the last point 
you designated in STEP 6, in this case the point indicated 
by Circle 3 in Fig. 3. 

b. Press m on the keyboard. 
(This operation will bring up a line at the top of the screen 
that says "m" with a string ofnumbers after it.) 

c. Press y on the keyboard, then press ENTER. 

d. With the mouse, move the crosshairs in the END view to 
register on the facet-line intersection indicated by Circle I 
in Fig. 3. 

e. Press m on the keyboard. 
(This operation will bring up a line at the top of the screen 
that says 11m" with a string of numbers after it.) 

f. Press y on the keyboard, then press ENTER. 

g. Press the right arrow on the keyboard's numeric key pad 
to move the crosshairs until they register on the facet-line 
intersection indicated by Circle 2 in Fig. 3 

h. Press e on the keyboard. 
(This operation will bring up a line at the top of the screen 
that says "e" with a string of numbers after it.) 

/' . 

3 47.62
° 

33-63 

Fig. 4. 
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i. Press y on the keyboard, then press ENTER. 
(Gem Cad should have drawn the third set of facets as 
illustrated in Fig. 4.) 

ADDITIONAL STEPS: 

With the execution of STEP 7, you performed an operation (by 
locating three points for GemCad to draw a facet) that is repeated 
for drawing the remaining preform facets--the crosshairs loca
tions for two of the three points, as placed by circles I and 2, are 
just shifted to the next set of facet-line intersections, and the 
crosshairs location for the third point will always be at the fucet
line intersection indicated by circle 3 .  However, the location of 
the required three points for drawing each facet has moved so far 
around the side of the "END" view that it is getting hard to locate 
the desired facet-line intersections. Thus, locating the three 
points must be switched to another view, in this case the "SIDE" 
view as illustrated in Fig. 5. 

Fig. 5. 
However, the process of selecting the three points for Gem Cad to 
draw the facets is the same as before. Since the operation of se
lecting the three points is repetitive, with no new "orders" given 
to GemCad, the remaining steps for completing the preform are 
not shown except for the progressive addition of facets as illus
trated in Fig. 6. 

/ 
6 

Fig. 6. 

After the final eighth facet is drawn, the "KILL" procedure can 
then be used to delete the girdle facets which will leave a Gem
Cad drawing as illustrated in Fig. 7. For these exercises, there 
is no real necessity to delete these girdle facets except to clean 
up the display of the angle and index instructions (illustrated 
in Fig. 7). It's best not to delete the girdle facets because you can 
use this figure in the next exercise. 
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PAVILION 

1 45.28° 45-51 

2 46.08° 39-57 

3 47.62° 33-63 

4 49.71 ° 27-69 

5 51 .47° 22-74 

6 51.10° 18-78 

7 48.78° 1 4-82 

8 45. 1 1 ° 1 0-86 

Fig. 7. 
Since you have now become an expert in constructing preforms 
with Gem Cad, there is one other aspect of preforms that you 
should take into consideration. Refer again to the instructions in 
STEP 5 for locating the fucet lines indicated by the circles I and 
2. The location points for these two circles was about midway 
between the top and bottom of the END view. Although not il
lustrated in Fig. I ,  the facets generated by this positioning had an 
angle of 45.28 degrees (see fucet I in Fig. 7). 

But consider what happens to the angle of the facets if the loca
tions of these two circles had been suggested to be about 3/4 of 
the way toward the upper end of the END view, as illustrated in 
Fig. 8. 

' 

6 

Fig. 8. 
In this case, the angle of the two fucets would have been 22.9 de
grees (I'll refer to this angle as the "low angle preform") rather 
than 45.28 degrees ("high angle preform"). The reason for point
ing this out is that the angle of the first two facets determine the 
apex point and the girdle line to which all of the remaining fucets 
are fitted. and thus control the "possible" angle of all the remain
ing facets. The importance of understanding the ramifications of 
a "low angle preform" and a "high angle preform" are illustrated 
in Fig. 9 

Angle Of 
Facets To f Wasted 
Be Cut \/ Material 

I /-••• 
•· .. • 

\ •· .. 
High Angle preform 

Fig 9. 

Angle Of 
Facets To -
Be Cut 

Destroyed 
Girdle Line 

Low Angle preform 
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In the case of the "high angle prefomt," ifpemtanent facets to be 
cut have a much lower angle than the prefomt facets, there is a 
significant loss ofrough. In the case of the "low angle prefomt," 
the cutting of pemtanent facets results in destruction of the girdle 
line created by the prefomt facets. But either a "high angle pre
fomt" or a "low angle prefomt" is suitable for constructing per
manent facets. 

For a "low angle prefomt" where all of the angles of the perma
nent facets (on the pavilion for example) are higher than the an
gles of the prefomt facets, the following procedure illustrates how 
to get started adding permanent facets to a "low angle preform." 

a. First, identify (in the original cutting instructions) the 
pavilion facet that has the highest angle. This is the key 
facet to be cut first for the purpose of establishing a new 
girdle line. In this example, the facets at index 1 8-78 
have the highest angle (57.20). 

b. Place _the crosshairs on the facet line roughly in the center 
of the TOP view, as indicated by the circle in Part A of 
Fig. 10. 

c. Press m on the keyboard. 
(This operation will bring up a line at the top of the screen 
that says "m" with a string of numbers after it.) 

d. Press y on the keyboard, then press ENTER. 

e. Press i on the keyboard. 
(This operation will display the word "Index?" on the 
monitor.) 

f. Type 18, then press ENTER. 
(You are telling Gemcad to cut the facets at an index of 
1 8  [ and 78] because of the symmetry value that was 
previously entered.) 

g. Press a on the keyboard. 
(This operation will display the word "Angle?" on the 
monitor.) 

h. Type 57.20, then press ENTER. 
(This operation should cause Gem Cad to draw the number 
7 facet as illustrated in Part B in Fig 1 0  which establishes 
the new girdle line.) 

i. IGNORE THE WARNING MESSAGE--Press ENTER. 
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For a "high angle preform" where all of the angles of the perma
nent facets (on the pavilion for example) are lower than the an
gles of the preform facets, the following procedure illustrates how 
to get started adding permanent facets to a "low angle preform." 
For this example I have used a new preform with a VERY high 
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angle illustrated in Fig. 1 1. 

Create this figure as follows ( with the diagram still as you cre
ated it in Fig. 10, Part B): 

a. Press "II" on the keyboard, then press ENTER. 

b. Place the cursor on prefomt facet 8. 

c. Press "T" on the keyboard. 
(This operation will bring up a line at the top of the screen 
that says what the old angle was and asks what the new 
angle is to be.) 

d. Type 59. 71, then press ENTER 
(This operation should draw a new set of prefomt facets 
with a very steep angle.) 

Now you are ready to establish a new girdle line on the high 
angle prefomt. 

a. Place the crosshairs on the facet line intersection marked 
with a circle as illustrated in Fig. 1 1 . 

b. Press m on the keyboard. 
(This operation will bring up a line at the top of the screen 
that says "m" with a string of numbers after it.) 

c. Press y on the keyboard, then press ENTER. 

c. Press i on the keyboard. 
(This operation will bring up a line at the top of the screen 
that says "i" with a string ofnumbers after it.) 

d. Type 78, then press ENTER. 
(You are telling GemCad to cut the next facet at an index 
of78 [& 1 8].) 

e. Press a on the keyboard. 
(This operation will bring up a line at the top of the screen 
that says "a" with a string of numbers after it.) 

[ Type 57.20, then press ENTER 
(This operation should cause GemCad to draw the number 
7 facet as illustrated in Fig. 12  which makes it meet the 
girdle line.) 

After the new girdle lie is established, as illustrated in Figs. 1 0  
and 12, the remaining facets that contact the girdle line are cut in 
the same manner as explained in Figs. 2, 3, 4 and 5. 

By comparing the results illustrated in Figs. 10 and 12 with the 
discussion Bob Long presents in his article on preforms, you 
should gain a better understanding of which kind of preform best 
serves your needs. § 
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Fig. 12. Part A. 
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FACETING HINTS 

By Richard Walker 

My favorite gemstone: 

I like most of the natural stones but ifl had to pick one that I pre
fer over the others, the tourmaline family of gems is it. 

Cutting and polishing: 

Quartz family transparent gems (clear or rock crystal, amethyst, 
citrine, smokey and rose): Generally I use a very coarse lap (100 
or 180 grit) to rough out the preform. As soon as I am close to 
the finished size and shape, I go to very smooth 600 grit on 
larger stones and 1200 grit on smaller stones. Quartz tends to be 
very brittle on the coarse lap hence you need to remove quite a bit 
of material with your finer lap to assure that you have removed 
every last bit of the internal microchipping from the coarse lap. 

For polishing I use optical grade cerium oxide on an epoxy/paper 
lap that has been scored radially. Use as little of the polishing 
agent as possible and extend it with water with a few drops of 
20/10 concentrate added as a wetting agent. I use a mister bottle 
to keep the lap just damp. Used in this manner, this lap will pro
duce nice flat facets and reasonably sharp facet edges. Quartz 
tends to chip out on the pavilion keel on cuts such as the emerald 
and baguette. It is necessary to use YID. light pressure and mod
erate speed, approximately 250 rpm, in an attempt to avoid this 
chipping. 

Corundum (Sapphire and Ruby): The facetable varieties of this 
mineral are one of nature's hardest minerals second only to dia
mond. This characteristic coupled with internal hard and softer 
spots or directions make this gem a bit of a challenge to cut and 
polish. For the grinding stages I use a coarse lap ( I  00 or 1 80 
grit) to shape the preform. When I am satisfied that the preform 
is sufficiently close to the desired end product, I change to my 
600 grit-grinding lap. In most cases I go directly to polish from 
the 600 grit stage. 

For polishing I used to use a ceramic lap with 50 or I OOK grit 
diamond. The ceramic lap tends to produce a greasy looking pol
ish due to the nature of the diamond on the sintered aluminum 
oxide. Under high magnification the polish looks like the lines 
on a diffraction grating. In order to remove the greasy look I had 
to go over the stone again with IOOK diamond on a tin lap. 

I am now using a new metal lap for corundum. l am using the 
BA TT Lap tin. Mr. Jonathan Rolfe from North Easton, Mas
sachusetts produces this lap. It is a very hard alloy of tin and 
other metals. I have been experimenting with various diamond 
grades and speeds and extenders in order to determine an opti
mum combination for polishing corundum. Thus far I have de
termined that SOK diamond with a light mineral oil carrier will 
produce a beautiful polish with facet flatness and facet edge 
sharpness competitive with ceramic. The competition cutter 
might wish to go to I OOK diamond for that added freedom from 
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any residual greasiness left by the coarser SOK diamond. The 
BA TT Lap seems to polish cooler than ceramic. I have found 
that much higher lap speeds are usable with the BA TT Lap in the 
range of700 to 1,000 rpm. 

The Tourmaline family of gems is actually a series of subspecies. 
From the viewpoint of the lapidary, these variations can be 
treated pretty much the same. Tourmaline can be a bit tricky to 
deal with in that much of it is to be considered sensitive to ther
mal shock and is quite brittle. Tourmaline from certain sources 
seems to be internally stressed and must be handled with care. 
Material from Afghanistan may tend to shatter if ground too fast 
or if a very coarse lap is used. Grind with care using a flat 
medium to fine grinding lap. An additional precaution should be 
to cold dop if at all possible. Orientation can be a real problem 
with most tourmaline because of the strong dichroism. Generally 
green stones should be cut with the table of the stone parallel to 
the long axis of the crystal. Most green material has a very un
pleasant olive color on the C axis. Most of these stones need to 
be cut with the end facets on the pavilion of the stone at about 70 
degrees to the girdle. This is to inhibit reflection of olive tones 
into the body of the finished stone. 

Polishing tourmaline can be done in a number of different ways. 
My favorite method was to use a 50/50 lead-tin lap, secured radi
ally with alpha alumina (0.3 micron) suspension,just damp, at 
about 300 rpm. This combination produces a fine, fast polish. 
The drawback of the lead-tin lap is that it is soft and tends to 
round the facets and facet edges. I am now using the BATT Lap 
for polishing tourmaline. I am still in the experimental stage of 
determining the best method. I have tried the alpha alumina sus
pension. This delivers a nice bright polish with good flat facets 
and sharp edges. I intend to try polishing tourmaline with 50 or 
I OOK diamond using the BA TT Lap as well. Because the BA TT 
Lap seems to polish with less heat generation, I think that it will 
be a boon when polishing the more heat sensitive gemstones. 

Beryl (Aquamarine! Emerald, etc.): The gems of this family are 
some of the most lapidary friendly members of the mineral king
dom. They can, with the exception of emerald, be preformed 
with ease using 260 grit and finer laps. Use your 1200-grit lap 
for prepolishing your stone. On very small stones this lap may be 
the only grinding lap you need. 

Polishing the beryls is very easy with the exception of emerald 
and others that have the fairly common tubular inclusions. I pre
fer to use my epoxy-paper lap scored radially for this task. For 
the unincluded gems I prefer to polish with optical grade cerium 
oxide in water, adding a few drops of white vinegar and a few 
drops of20/J O  concentrate as a wetting agent. For the included 
gems, emerald and those with tubular inclusions penetrating the 
surface, I use the same recipe and substitute tin oxide for the 
cerium oxide. The reason for using tin oxide is that it alone of 
all the polishes normally used by the lapidary can be removed by 
soaking the gem in hot nitric acid. None of the other polishes e 
soluble. Thus far I have polished one beryl and aquamarine on 
the BA TT lap and that was with SOK diamond. The stone took a 
blemish free polish very rapidly. The BA TT lap shows great 
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promise for the beryl family gemstones. 

Topaz: There are many localities producing topaz in the world in 
a fun variety of colors but the one color most frequently cut is 
blue. Most of the blue topaz available to the lapidary has been 
irradiated and heat-treated to produce the desirable blue color. 
Some of the early irradiated topaz was irradiated in such a way 
that it retained radioactivity for a prolonged period of time. 
Some of the so-called ''Swiss Blue" topaz that has recently ar
rived from the orient is reported to be radioactive. Make sure 
your supplier knows whether or not the blue topaz is or is not 
radioactive. When preparing to dop up a piece of topaz rough, 
the lapidary must identify the cleavage plane. Look for evidence 
ofa shiny flat spot or sparkly spots of reflected light all on a 
plane that might help you identify the cleavage. Once identified, 
the preform should be tabled in such a way that the cleavage does 
not lie parallel to a facet. The easiest way to insure that this does 
not happen is to grind your flat for the table about l O degrees off 
of the cleavage plane. This way, unless you are trying to cut a 
checkerboard crown, you can be pretty sure that you will not have 
to contend with the cleavage. You can rough shape your preform 
and rough in the facets with your coarse lap. Leave plenty of 
meat on your preform so you can remove any micro chipping left 
over from the roughing in process. Pre-polish your stone with 
your finest lap and do it carefully. Look closely to make sure that 
you have not left any residual coarse scratches. Topaz is hard (8) 
and tends to behave "hard and tough" during polishing so you 
need to be especially careful with your prepolish. 

Polishing topaz is fairly straightforward, but tends to be slow es
pecially on large table facets, if you did a good prepolish. My old 
method, which works very well, is alpha alumina suspension on a 
radially scored lead/tin lap running at about 250 rpm. Even with 
the best preparation topaz can be nasty with minute pits appear
ing and being very stubborn to remove. It takes patience, espe
cially on large tables. 

I am just starting to experiment on topaz with the BA TT Lap and 
the results are very encouraging. I have tried polishing 
topaz using both the SOK diamond and the alpha alumina sus
pension. With both methods I have had very good results with an 
added benefit of very flat facets and sharp facet edges. 

Peridot (Olivine, Forsterite): This gemstone has a very ancient 
heritage. Most of the peridot in the U.S. market place has been 
from the San Carlos Indian reservation in New Mexico and Ari
zona. Most of this material has an olive cast and is moderately to 
heavily included with little shiny disks and black crystals. One 
should preform carefully using your coarse lap. Lay in your 
facets using your 600-grit lap and prepolish with your I 200 grit 
lap. 

I might note here that the new peridot from Pakistan is far and 
away a much better material for the lapidary. There are far fewer 
inclusions and the color of the better material is the finest that 1 
have ever seen. 

Polishing peridot can be either a nightmare or a dream depend-
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ing on the source of the rough. The San Carlos material is very 
difficult to polish using the oxide polishes. This is due to 
scratching and pullouts that seem to come from nowhere and ev
erywhere. The best polish on this rough can be obtained by using 
50 or I OOK diamond on a pure tin lap which will tend to round 
the facets and dull the edges. Although I have only polished one 
peridot using the BA TT Lap with SOK diamond, I am mighty 
impressed by the bright, scratch free polish, and the nice flat 
facets and sharp facet edges. A note here: some of the Pakistan 
material has needles. Do your best to avoid purchasing this 
rough if at all possible. Peridot is most difficult to polish with tin 
oxide. 

Cubic Zirconia: (Zirconia and all sorts of strange trade names 
such as .''Pink Ice"): This lab created gem material can yield a 
spectacular gemstone if properly treated. The use of diamond 
angles for the crown and pavilion main facets will yield near to
tal reflection and spectacular dispersion. CZ is essentially imper
vious to normal lapidary temperatures so wax clopping is no big 
deal. You can rough in using your coarse lap and switch to your 
600 to finish in your facets. Prepolish with a smooth running 
1200 lap. Be sure to prepolish carefully to save yourself a lot of 
time trying to remove that old I 00-grit scratch with your polish
ing lap. 

Polishing CZ used to be a real headache because of its scratching 
problems. Heretofore the only practical methods of polishing this 
material were the ceramic lap with 50 or l OOK grit diamond. 
Even with the uttnost care it has been almost impossible to avoid 
entirely the greasy appearance left by the ceramic lap using dia
mond. The other method was to charge your pure tin lap with 50 
or I 00 K diamond. The primary drawback with this method, as 
mentioned before, is the rounding of facets and facet edges. CZ 
really responds to the BA TT Lap charged with 50 or l 00 K dia
mond. Hopefully I can start using my ceramic lap as a combat 
Frisbee. 

Calcic Labradorite Feldspar: (Oregon sunstone, Plush diamonds, 
etc., etc.): This is our own home grown rare gemstone. Oregon 
sunstone comes in a variety of guises; the most common is a clear 
yellowish material. Next to the yellowish stones there are those 
having numerous, parallel oriented spangles of what has been 
identified as native copper that give this material a pinkish color 
and on occasion a silvery appearance. Rarest of all of the sun
stones are those with a colored center spot or elongated zone in 
red, green or on occasion bicolor. Even though sunstone has two 
nearly perfect cleavages at nearly right angles, they are hard to 
start and most sunstones will withstand the rigors of normal lap
idary treatment. 

You must orient your sunstone in two ways for best results. First 
you need to orient the colored zone with the best color facing 
[what] would be the table of the stone. Second you need to make 
an effort to place a cleavage that might parallel the table at least 
IO degrees off of the plane of the table. Once oriented and 
tabled, dop your stone with the color zone centered as closely as 
possible. Once dopped you can proceed to rough in the preform 
and basic shape. Before we go too far I might note that sunstone 



f .S.F.G. Newsletter VoL 12 No. I March, 2002 

has hard and soft directions. The faceter needs to be very careful 
not to overcut when you come upon an unexpected soft direction. 
As soon as it is realistic, you should move to your 600 grit grind
ing lap to cut your basic facets. Once done you can move on to 
your 1,200 grit prepolish lap. 

Polishing sunstone can be a bit hectic due to a tendency in the 
intensely colored material to tear or scratch easily in a directional 
manner. In the past I have had the best results polishing this ma
terial with the alpha alumina suspension on my 50/50 lead tin lap 
at a moderate speed. On a couple of occasions I have had to re
sort to cerium oxide on a wax lap to tame a particularly nasty 
facet. I have recently been experimenting with the BA TT lap for 
polishing colored sunstone. I have completed four reasonably 
large colored stones using SOK diamond and have had no prob
lem with scratching or tearing even on the cleavage. 

For those who like to dop with wax, my favorite wax is the brown 
wax that comes in square blocks about 3x3x3/8" and is sold as 
Diamond Sellers Cement. This wax is tough and has a high 
melting point, used correctly, losing a stone off of the dop is rare. 

For those who like to or want to dop with epoxy, the real watch
word is patience. Even with the so-called quick set or 5 minute 
epoxies, give them plenty of time. If! am using epoxy I do all of 
my dopping at the end ofmy work day and heat cure the epoxy 
overnight. By heat cure I mean in close proximity to a lightbulb 
which will raise the temperature to approximately 140 degrees F. 

Mr. Jonathan Rolf has a website that is very educational for the 
faceter. It is www.gearloose.com . If you have no computer he 
can be reached via snail mail: 
Mr. Jonathan Rolfe P.O. Box 533 
North Easton, MA 02356 

The epoxy paper laps and alumina suspension can be purchased 
from me. No one else seems to want to fool around with them. 

(From FACETS, No. 302, April 2000) § 

HISTORY OF CAM PREFORMING 

By Robert H. Long 

EDITOR'S NOTE: This article was published in the September 
1997 issue of this newsletter. A large number of our members 
have joind the Guild since that date. Thus. it is li/ce(v that 
Bob 's discussion will be of some benefit for them (and perhaps 
to othm1. § 

Very early in the application of mathematics to the design of 
faceted stones we realized that generating an exact outline of the 
stone was critical to the use of mathematics in detennining accu

rate facet cutting angles. The first attempt at cutting an exact 
preform was the Micrometer Height Adjustment (MHA) method 
of preforming. While accurate, I quickly realized that this 
method of preforming was impractical. I would joke, "It requires 
a PhD in mathematics to generate the data, and a journeyman 
machinist to use it." To arrive at a more practical method, I then 
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developed what became known as the CAM (Centerpoint Angle 
Method) of preforming. The first version of CAM preforming 
was what I call the ''high angle" CAM. Here the angles used 
were high enough to clear any subsequent final facets and the 
preform girdle location was the final girdle location. See Fig. 
l a. 

FIG. la. 

There were two problems with the high angle CAM. First, the 
cutters complained that it wasted depth of material, something 
we never see to have enough of. Second, it was not practical for 
designs like the Barion which has very steep angle facets next to 
the girdle. So we changed to the "low angle" CAM preform, 
which is the method usually used today. Here the preforming 
angles are shallower than any of the final facet intersections, the 
culet can be made the final culet, but the preform girdle is a 
"false girdle", that is, it is not located at the final girdle depth. 
See Figure lb. 

Fig. lb. 
Note that with the traditional CAM preform the indexing of the 
culet facets is identical to the indexing of the 90 degree girdle 
facets, resulting in a level girdle. CAM preforming led to the use 
of meetpoint faceting, where the final outline is generated by the 
total faceting process. Some designs do not lend themselves to a 
meetpoint sequence, so the CAM preform is ·still required in 
some instances, notably step cuts and designs without fixed 
meets. We also intrQ\luced the CLAM (Comer Location Angle 
Method) which added a temporary set of facets specifically to lo
cate the comers of cut-comer designs. 

THE OMNI PREFORM 

The OMNI method of preforming is an extension of the custom
ary CAM preform technique. It avoids some of the limitations 
and problems of the traditional CAM preform and adds some im
portant capabilities to the preform design process. The Omni 
Preform is made as follows: 

I )  A set or sets of facets are cut to a central point, similar to the 
CAM preform; 
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2) Sets of girdle facets at 90 degrees are cut in a meetpoint se
quence to complete the preform. 

Sounds just like a CAM preform, but there is one essential differ
ence. With a CAM preform, the 90 degree girdle facets are al
ways cut on the same indices as the central culet facets. In the 
Omni Preform the girdle facets are cut to generate the desired 
outline, but the indexing is generally not the same as the index
ing of the central culet facets. The combination of culet facets 
and girdle facets is still cut in a meetpoint sequence with the cen
tral facets cut first. Then all the 90 degree girdle facets are cut as 
a bunch in a meetpoint sequence. The result is a preform with 
the desired outline, a non-level girdle, and with at least one spot 
on the girdle being located at the final girdle level. This is con
trasted to the traditional low angle CAM preform where a level 
but temporary false girdle is produced. 

The use of the OMNI preform is best illustrated by some exam
ples. Representative Omni Preforms for a Cushion Triangle, a 
Cushion Rectangle, and an Oval are given below. The Cushion 
Triangle is also shown with a completed new design. 

PFI 44 04- 12-20-28-36-44 
52-60-68-76-84-92 

G I  90 06-26-38-58-70-90 

G2 90 02-30- 34-62-66-94 

Cushion Triangle OMNI Preform 

In this preform the culet facet angles are all equal and the facets 
are uniformly indexed. Although these characteristics are not a 
requirement for an OMNI preform, it is convenient in this case 

and can result in a very nice cushion triangle design. This out
line differs from most previous cushion triangles in that the gir
dle segments are not quite equal. Also in the example Double 
Cushion Barion Triangle 2 design given at the end of this article, 
all the preforming facets are also final facets in the finished de
sign. 

Next we show a sample cushion rectangle OMNI preform. 
(Contributed by Fred Van Sant) 
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PF ! 4 1  96-07- 1 2- 1 8-
24-30-36-4 1 
48-55-60-66 
72-78-84-89 

G I  90 2 1 -27-69-75 
G2 90 06-42-54-90 
G3 90 03-45-5 1 -93 
G4 90 96-48 
GS 90 24-72 

Cushion Rectangle ONMI Preform 

Next we show an oval preform generated using OemCad to de
rive the integer preforming indexing. 

CONCLUSION 

PFJ 43 04-l  l - 1 7-22-

GI  90 
02 90 
03  90 
G4 90 

26-31 -37-44-
52-59-65-70-
74-79-85-92 

20-28-68-76 
1 3 -35-61 -83 
07-4 1 -55-89 
02-46-50-94 

Cushion Oval OMNI Preform 

The Omni Preform design and cutting technique opens up and 
extends the CAM preforming process. It can eliminate some of 
the CAM preform problems and can minimize waste. With this 
in mind we need to take a look at the vast body of existing de
signs and see if they can be improved by using the Omni Preform 
technique. I also wish to thank Fred Van Sant for his enthusias
tic support of this project. § 
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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 pos
sible amongst us - A. USFG members with websites; B. Mem
bers who have electronic mail potential but do not have web
sites; C. And members who have only regular (snail) mail po
tential. 

We are a Guild composed of Professional and Hobbyist Gem 
Cutters; Inventors of Faceting Equipment, Laps, Faceting Ma
chines etc.; Scientists, Engineers and Teachers. If our mem
bers 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 con
cerned that this is commercialism, please be advised that the 
USFG does not benefit financially one iota from this endeavor -
- it is only communication of useful information. 

THIS IS ALSO A NOTICE to USFG members who are dealers 
that have only electronic mail and/or dealers who have only 
regular 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: 541-883-2434 
*************************************************** 
JEFF GRAHAM: Gram Faceting: Rough available: Tourma
line, 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 1 8385 
Tucson, AZ 8573 1 
************************************************ 
BOB KELLER: Bob's Rock Shop/Rock&Gem Magazine On
line: The Internet's first "Zine" for mineral collectors, lapidary 
hobbyists and rockhounds features online articles, show and club 
lists, free classified ads, Rock Net and more. 
WEBSITE: http://www.rockhounds.com 
E-MAIL: <bkeller@rockhounds.com 
BOB KELLER 
227 West Rillito Street 
Tucson, AZ 85705 
************************************************ 
ANDY KILIKAUSKAS: Mojave Gems: The purpose of my site 
is to display my faceted & cabbed gems, and to give people some 
background information about gemcutting. 
WEBSITE: <http://ndti.net!andyk/wkpage.htm> 

38 

E-MAIL: <andyk@ridgenet.net> 
************************************************ 
ROB KULAKOFSKY: COLOR WRIGHT. We sell most major 
brands of faceting machines, laps (including BA TT laps ), saws 
and other accessories for the faceter at discount prices. 
WEBSITE: <http://www.facetingmachines.com> 
E-Mail: <rob@facetingmachines.com> 
(Toll free): 877-548-1439 
************************************************ 
JEAN MARR: MystiCrystals, Gifts from the Heart of the Earth: 
Our searchable web site features information about our show 
schedule, gemstone jewelry, faceted gemstones, 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 18 15  
Kernersville, NC 12 185 
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: 60 I -898-1 129 
TELE: 601-750-2191  
JASON P. MEEKS 
Shadow Enterprise, Inc. 
P.O. Box 419 
Ridgeland, MS 39158-0419 
********************************************* 
GLEN & VENETTA PROBST: English Language Cyber Cen
ter at Brigham Young U. Reveals: A photo story about making a 
gemstone for learners of English as a second language. It is part 
of my website for the English Language Cyber Center at Brigham 
Young University. (Recommended: Excellent article, "Making a 
Gemstone.") WEBSITE: <http://humanities.byu.edu/elcistudent! 
adventures/gemstones/gemstone.html> 
E-MAIL: <softec@itsnet.com> 
GLEN W, PROBST 
380 N .  1200 E.  
Orem, Utah 84097 
********************************************** 
DIXIE THOMAS REALE: Kounting House. The web site is 
primarily designed for sale of rocks. It has a catalog 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@magiclink.com> 
DIXIE THOMAS REALE 
503 West 8th, 
Jerome, Idaho 83338 
************************************************ 
JONATHAN L, ROLFE: Jon Rolfe, Gearloose.com: Online 
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articles illustrate how to build your own laps, lilceting machines, 
digital angle readouts for existing production machines. Some 
examples of Jon's gemcutting appear & information re his Batt 
Lap. There are links to other gemcutting sites and organizations. 
WEBSITE: <http://www.gearloose.com> 
E-MAIL: <webmaster@gearloose.com> 
JONATIIAN L. ROLFE 
PO Box 533 
North Easton, MA 02356 ************************************************ 
JOHN FRANKE: FACET SHOPPE. Since 1990 we promote 
the art of gem cutting by offering information, rough and cut 
gemstones, lapidary equipment and supplies for lilceters 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: <lilcet@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 lilceting, 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 lilceting rough, colored gemstones and faceting equip
ment (Ultra Tee and Polyrnetrics dealer}. Our newest feature is a 
line of 100% 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 
************************************************ 
SKITIER GEMS 
205 South 15th St. 
Norfolk, NE 68701-4803 
E. Don Cook 
Phone: 402-371-0668 
Fax: 402-379-5536 
e-mail: edcookra ncfcomm.com e.mail: 
kookoo@digisys.net 
web: V,"\V\v.ncfcomm.com/skitter�gems 
************************************************ 
MIKE SCANLAN: PEBBLE DESIGNS 
Rough and cut gemstones, finished jewelry and jewelry compo
nents. 

WEBSITE: <www.pebbledesignsbyrnolly.com> 
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E-MAIL: <pebbledesigns@aol.com> OR 
<scanlanmg@aol.com> 
MIKE SCANLAN 
PO BOX 1014 
Hixson TN 37343 ************************************************ 

USFG MEMBERS, DEALERS WITH 
E-MAIL BUT WITHOUT WEBSITES 

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

JERRY NEWMAN 
42-452 Bob Hope Dr. 
PMB 203 
Rancho Mirage, CA 92270 
E-mail: <GEMARTSERV@aol.com> ************************************************ 
Business Name: MOON STONES 
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 91791 
Tele: 626-966-5684 
E-mail: <sparklegems@sparklegems.net> 
Fax: 626-966-5985 
URL: WWW.Sparklegems.net 
************************************************ 

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

March, 2002 

The USFG is open to faceters everywhere. Our primary goal is to improve the art and science of faceting through our 
newsletter and correspondence. Our secondary goal is to improve competitions and competition roles, 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 Qoarterly Newsletter, usually containing about 20 pages each, and the right to participate in the 
USFG activities. New members receive a copy of onr Constitntion upon request. 

Name: Mr. __ Mrs. __ Ms. __ _ ___________ Date·--�---' 

Street Address __________________ Telephone _____ � 

City, Stat� 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: 

Jnoior ____ Novice ____ Intermediate_Advanced __ Master ______ _. 

I do not wish to compete __ . 

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

Which machine do you cut with? ____________________ __,_ 

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

Do you need help with, or information about, your type of machine? Y es ___ No'-----" 

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

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

E-mail address ifapplicable ______________________ ......: 

Are you a member of the Faceters Digest? Y es __ No __ • 

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

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

Special talents or interests to share? Please list below: 

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

-------· 

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

Rt\-'. 8-98 

993 Renown Rd. 
Dayton, OH 45430-1112 
Telephone: (937) 426-51 12 
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