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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 of such a machine are depicted in Figures 1 and 2, 
or defined in the following list. These basic machine elements 
have been capitalized for the rest of this text. 

DEFINITIONS: 

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

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

Faceting head: this is the assembly of the YOKE, BODY, 
QUll..L, ROD, INDEX, and also includes the PROTRACTO� 
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 LEFI' 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 
orientation. 

Master l1p: 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 LEFI' or RIGHT 
in line with the SPINDLE. 
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PROTRACTOR: any of several distinct mechanical or elec
tronic devices used to measure the angle between the 
QUILL AXIS and the PIVOT AXIS. The PROTRACTOR 
ANGLE resolution and repeatability is assumed to be 0.1 
degrees. Not shown on the diagrams. 

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

OUll..L AXIS: this axis of rotation is collinear with the 
CHUCK, ROD, and index axes. 

:&QI;!: 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 per-

. manent part of your kit. 

SPINDLE AXIS: this axis of rotation is assumed to be verti
cal and is the basic reference element for all definitions 
and tests in this discussion. 

TRUNNION AXIS: the axis of rotation passing through the 
YOKE and BODY perpendicular to the PIVOT AXIS and 
the QUILL AXIS. The center of the PROTRACTOR is lo
cated 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: 

1) 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 SPIN-
DLE AXIS. 

4) The QUll.L 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 
(Continwd on page 6) 
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FACETING MACIDNE 
(Continuedfrom page 3) the PIVOT AXIS. 
Of co� these ideals can exist only with a perfect faceting machine 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 machine made up of these ideal axes of rotation 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 recommended 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, SPJNDLE, BODY, �,d 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 splitter) 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 mut be done in sequence! H they are not, some alignment erron will be masked or could even accumulate. It is assumed that alignment errors are either corrected or minimiz.ed at each step. 
Step 7: check that the PLATEN is perpendicular to the SPINDLE. 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 damaged PLATEN or SPINDLE bearings or a poorly machined PLATEN/SPINDLE assembly. 
Follow these steps to determine the amount of flutter present. 
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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 measured as distance from 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 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, tum the SPINDLE by hand to relocate the high side accurately. Mark it with a �cil. � no hi� side can be detected, skip to Step 8 and ignore instructions to orient the high/low marks. 
E) Rotate the SPINDLE 180 degrees to the LAP'S low point and mark. These high/low marks will be used to m�ni�ize minor PLATEN flutter in subsequent tests by onenting 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 · [1]. Even if the PROTRACTOR does not change enough to measure but flutter 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 corrective procedures are possible such as three leveling screws between the PLATEN and a master lap. 
H) H flutter is excessive the remaining tests are compromised. 
Step 8: The MAST slide area of the DECK should be per· fectly 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 susceptible 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. 
B) Set the PROTRACTOR ANGLE to about 45 degrees and secure the BODY to a hard stop with string or a 
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rubber band. 

C) Swing the faceting head so the ROD is positioned just to 
the RIGHT of the SPINDLE nut and adjust the height 
'° there is a very, very small pp 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. 
Ob9erve 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 from maximum to mini
mum or change erratically? 

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

H) Erratic variation of the gap is caused by a wavy or 
hunpy condition between the MAST FOOT aud 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 machine shop can do this. 

Step 9: ROD nmout is caused by misalignment of the 
CHUCK and QUil.L 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 
degrees and secure the BODY against a bard 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 80 that two or 
three inches of the ROD nearly touches the LAP. The 
Quill should be pointing toward the SPINDLE through
out this test. Place a light source low and to the BACK 
of the macbine so the gap between the LAP and ROD 
can be easily observed. 

D) Adjust the height and if necessmy adjust the PRO
TRACTOR angle 80 that the gap between the ROD and 
the LAP is barely visible and of uniform width. 
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E) Rotate the QUll..L through index settings of 12-24-... 
84-96, keeping the pp the mne by adjusting the PRO 
TRACTOR and height u needed Record the index at 
the minimum error position. Reset the ANGLE STOP to 
define this as our 90-degree angle reference. 

F) If no adjustments were needed there is no nmout. Skip 
to Step 10. 

G) If only the PROTRACTOR was changed the nmout is 
angular; the QUil.L AXIS md ROD AXIS are not 
parallel or collinear. If only the height micrometer was 
changed the QUil.L AXIS amd R.OD AXIS are parallel 
but not collinear. 

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

Step 10: A LEFT or RIGHT tilt of the PIVOT AXIS has the 
effect 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 PROTRAC
TOR and the height. (See the thought problem in Step 12 
and especially note the QUil.L AXIS rotation.) 

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

A) Tmn the LAP 80 that the high and low point marks are 
oriented LEFT to RIGHT toward the MAST. Set the 
index to the minimum error setting determined in Step 9. 
The effects of ROD nmout and flutter are now mini
mized for the .first part of this test. 

B) Set the PROTRACTOR to 45.0 degrees and secure the 
BODY to a bard 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 tbe other 
edge. If the ROD does not maintain uniform comact, the 
PIVOT AXIS is not perpendicular to the LAP. Both 
LEFT/RIGHT and FRONT/BACK misalignments arc 
likely to be present 

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

2) Rotate the LAP 90 degrees so that the bigh and low 
marks are oriented FRONT to BACK, minimizing 
minor lap flutter for the leCODd 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 RIGHT. 
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FACETING MACHINE 

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 adjusting 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 to 
STEP 12 and you can at least determine if there is a 
problem with the QUILL AXIS, BODY, and TRUN 
NION AXIS combined. 

Step 11: 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 possible, either up or down. 

B) Set the MAST aud f�eting ru:'.ld as in Step 9. 

q 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 perpendicu
lar to the TRUNNION AXIS. If the gap width varies 
but is of uniform width, there is no problem. 

E) On some machines the TRUNNION AXIS and the 
QUILL AXIS are not coplanar, requiring height adjust
ment to compensate. 

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 TRUN
NION 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 
parallel 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 another girdle facet; the QUILL AXIS rotated 90 degrees 
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relative to the LAP. Work through the effect with PRO
TRACTOR ANGLES of 45 degrees and O degrees. See the 
spiral? Did the height change? Is the PROTRACTOR AN
GLE range affected? 

Checking that the TRUNNION AXIS is perpendicular to the 
SPINDLE AXIS requires the index be set 90 degrees off the 
position of the minimum angular ROD runout error (as de
termined in Step 9); this mjnimiz:es ROD runout error. For 
example, if the minimum angular en-or 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 reference. 

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 
alignment problems. 

Step 13: Check the 90-degree measurement range of the 
PROTRACTOR. If the PROTRACTOR radius is 3 inches 
and the center is displaced 0.01 inches from the TRUN
NION 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 occurring all at one place will almost 
certainly create a cutting problem sooner or later. For exam
ple, the scale reads 41.5, 41.6, 41.9, 42.0. 

A) Set protractor to 90 degrees; be sure that the ROD 
AXIS is parallel to the LAP as described in Step 9. 

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

q 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 PRO
TRACTOR ANGLE to make the ROD perpendicular to 
the LAP. 



U.S.F.G. Newsletter Vol. 9 No. 3 September, 1999 

FACETING MACHINE E) Record the PROTRACTOR ANGLE. 
l )  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 adjustments. The geometric center of the protractor can be at fault, or the protractor is missmarked in some way. 

F) Usually no adjustments are available except on electronic PROTRACTORS. This will be a factory fix and once corrected 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 frustration. 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 adapte� body. The ROD should be a snug fit and positively locked mto 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 15: The transfer block is also a possible source of trouble. · Apart from the mechanism that holds dops in the block, checking the alignment of the V grooves is easy. Simply place the ROD in one of the V grooves of th� 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 from both sides the transfer block is likely OK. 
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FOOTNOTES 
[1] PLATEN flutter is generally expressed as a vertical measurement (D) taken at some fixed distance from the SPINDLE AXIS. Since the PROTRACTOR ANGLE (A) changes as the ROD follows 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 from the TRUNNION AXIS to the end of the ROD. 
Assume L = S 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 =  lO 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 increases as the QUILL plus dop length gets shorter. Although these angular errors in this table are quite small, if D were 0.01 inches and A = 45 degrees F will be 0.16 degrees and at A =  30 degrees F wouici 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 SPINDLE on its own bearings. Turning the SPINDLE/ PLATEN assembly on a lathe may not be good enough to insure the necessary 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 tum the SPINDLE. Blue the PLATEN surface and proceed to make very fine cuts until the blue is removed. 
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HOW TO GO FROM NOVICE TO 
WORLD CLASS FACETOR 

Part Two of Three 
By Glenn Klein 

Part Two: Case of Stones Competitions. 
As part of your journey from Novice level competition to a World-Class level you will learn about the various skills required in presenting a good case of stones to the judges. 
If you contact the Host Society of the competition you wish to enter, they will provide a case for your use. But, if you wish to have your own case so as to really show your gems at their best, you should consider building one yourself. 
Initially I intended my case for just one competition (what a dreamer). I had not planned on entering anymore after that. Possibly I would just show my case in the future, but not compete for trophies. Somehow I became more interested in competition once I had started. 
Take some time to plan well before you begin to build a case. Look at lots of cases tit the shows. Incorporate those ideas you like. Consider the weight of your case. Will you be able to handle the completed case? Do you want it to be sturdy and all assembled, or do you want to dismantle it and store it in a small area? 
My case was beautiful. I made it out of 3/4" mahogany, and gave it a furniture quality finish. However, I made it too heavy, too big for my car, and too big to store. It was approximately 4' x 2' x 30" high. It took two husky men to lift it up onto the show tables. All joints were glued like a piece of fine furniture. That helps keep out the dust and dirt, but you cannot dismantle such a monster. I should have planned better in the beginning. 
Maximum case exhibit area at Federation shows is 1 2  square feet of floor space. That could mean a case up to four feet wide, three feet deep, and three feet high (inside measurements). That is a large area. You do not really need that much space to show off faceted gems unless you plan on putting forty gems in your case. Make your case smaller. 
A lot of the competitions call for just six or twelve stones. But there are Federation competitions which call for a case of minimum twenty to maximum forty stones required. Use the minimum required. Use twenty. It is difficult for all facetors to assemble twenty GOOD stones. Do not fill your case with other stones, which are of poor cutting quality. More is not better. 
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Most shows offer tables which are about 30" high. The display cases are set upon these tables. After looking at ten or twenty cases you will prob&Qly have a sore back from leaning over to view the contents. Why not consider making the floor of your case about six inches up from the actual base of the case? That way a person of average height will not have such a hard time seeing your winning stones. I realize that small children could have difficulty seeing, but if you go to a few shows you will realize that the majority of viewers are not children. 
Your case should have two screened openings of four inches square. Locate them in the center but towards the right and left sides of the case ceiling. This will allow convection currents to draw cool air in and hot air out, with a minimum amount of dust and insects entering your case. Fans draw in smoke, dirt and lint. Do not use fans. 
You do not want your case to just look like a box. You want to draw interest by decorating the back and sides of the case interior. The floor and risers also require attention. 
Risers are steps or platforms which raise parts of the display. White covered risers reflect more light and also brighten your case. Imagine the risers covered in purple, or chartreuse. Boy, would those risers draw attention away from your main subjects, the gems. 
Risers must be neat and logical in shape. They can be interesting if contrasted with the case background. But the risers should be white, not off-white. This will show the true colors of your gems the best. Cover the risers with velvet or one of the stretch fabrics. Do not use a shiny fabric. The velvets have fine texture and work well when you want smooth wrinkle-free comers on your risers. Printed fabrics or paint would not be good choices for the surface of the risers. 
Have your risers slightly elevated at the rear so as to show off all gems equally. This gets the light in and out of the tables of your gems for better viewing. 
If the panels on the sides and rear of your case are to add to your display, cover them with fabric as well. Another color could be used here, but white might be the best choice. 
One of my gripes about shows is that most gems are displayed in ugly boxes. Often nothing has been done to enhance the gems, not even a little fabric on the floor of the case. I do not see why it has to be this way. Make your whole case beautiful, not just the gems. Judges feel that the gems are the st.an. Nothing should distract from them. I would like to see that changed a little. But keep in mind when you are competin� you are going to have to satisfy the judges. Use fabrics and colors with caution! 
To enter a case you must not use more wattage than that called for in the rules. Usually this means 150 Watts total 
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maximum. Try to get even lighting throughout the case. 
Keep shadows to a minimum. Do not use colored lights. 
They would affect gem colors. Do not use fluorescent lamps. 
They are a cold light which reduces brilliance and dispersion 
in your stones. Clear, unfrosted light bulbs seem to be the 
best choice. Tungsten lighting gives your case a warm look, 
and along with white covered risers shows off the colors of 
your gems at their finest. The bulbs do get hot. Allow space 
around them so that there is no fire hazard. 

I donated my case some time back. It had a row of bulbs near 
the top front of the case. They were hidden from view. They 
were angled slightly to the rear of the case, not just down
ward. This way the light was directed towards the tables of 
the gems, and the gem tops were angled slightly towar?5 the 
viewer. Greatest brilliance and dispersion was seen this way. 
The ceiling of my case had a mirror (plastic version) attached. 
Holes were cut in the mirror to allow for the bulbs and two 
ventilation openings. This helped spread the available light 
around the case. Paint your case ceiling white or a light color 
at least. Remember that the viewer is to see an even lighting 
throughout the case with no hot spots or bulbs showing. 

Prongs holding the gems in a case have been a problem for 
me. Judges would often put remarks on my score sheet .that 
the prongs were too high, casting long shadows on the nsers, 
or that the prongs were not uniform and neatly made-they 
were distracting. 

Well, my advice is to FORGET PRONGS ALTOGE�R. 
Unless the rules state that prongs are to hold the gems, Just 
place your gems directly on the white velvet risers. Prongs 
also are a problem when you go to attach or detach them from 
the gems. You are sure to damage the girdle or some facet as 
you handle metal to gemstone. The gem may even pop out 
and hit the concrete floor. Prongs will keep you out of the 
running in the Masters and International Faceting Challenge 
competitions. If you do use prongs in your case, have them· 
short, neatly made, and angled slightly towards the viewer. 

Labels are critical in judging. Go over the Uniform Rules to 
be sure of what is required for labels in the division that you 
are competing in. They do vary. Use the sources they recom
mend for correct spelling. There is no excuse for errors in 
spelling. There is no excuse for giving a name to a gem when 
it is really of some other species. I lost a chance for a trophy 
one time because of a label error. I called the gem as it is 
known by anyone taking the G .I.A. colored stone course. But 
that was ·not what the Uniform Rules required. You have to 
watch things like yom gem faceted of GOO which must be 
labeled as C.G.G., otherwise you will lower yom score. 
I think the label area is one that the AFMS should do some 
new work with, to make clearer what it is that they wani so 
we can all follow their wishes. As it is now, you will have to 
pay a lot of attention to what you put on labels. 
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Have your labels typed neatly, with borders cut to just clear 
the typing. This means that the labels will be of different 
sizes. Use a paper which is thick enough so that the labels do 
not curve from heat inside the case. Do not put additional 
information on the labels because it will be judged. Be sure 
you do not mis-spell words. Just put on the required informa
tion. Have the lettering readable. Do not use script style let
tering. I would avoid outlined borders or unusual edges on 
the labels. 

I have experimented in the label area a lot I have come to the 
conclusion that white is the best color. Be sure to carefully 
proof read your labels for accuracy, and for goodness sake, do 
not put them in front of any other gem but the correct one. 
When you do place them in the case do so by laying them flat 
on the risers. That way they will not get out of line if the case 
. gets bumped. 

Use just the GROUP name for a gem. Or, if none, use 
SPECIES. Forget the VARIETY. This is unless the rules in 
your entry require more information. Forget CUT N� or 
other unnecessary information that you have the urge to in
clude. 

Your display can concentrate in a particular area such as all 
natural stones, all synthetic stones, or all colors & varieties of 
one species. The possibilities are wide. Just be sure you are 
diep!.eying e�dy ·n'-uat the judgea V/Si!t to � in the .�"tic?
lar type of competition you are entering. In general, it 1s wise 
to show a VARIETY of colors, cuts, sizes, and gem materials. 
The judges will appreciate the fact that you have worked with 
such a VARIETY. They also like cuts of your original de
signs. 

Set up your display at home when you have plenty of time to 
experiment with different arrangements of the stones. Lay out 
your labels as well. Make a sketch of the set-up when you are 
totally satisfied. Use that sketch to rapidly set up at Show 
time. Number your labels on their backside so that they can 
be laid out properly when yom time is limited. 

When you have vacuumed out the case, polished ii and 
cleaned the front glass, stand back and be your own critical 
judge. Look at every detail to be sure it is the way it should 
be. 

When you go to enter a show, take along a few extra stones 
with their labels in case you damage some in setting up your 
case. Take tweezers with which to place the mounted stones 
into the display case. My tweezers have a rubber-like coating 
on them so that the gems are not damaged in handling. I pur
chased a dip called Plastidip from ACE hardware and. coated 
all my tweezers with this. Have an extra bulb or two m the 
event that a regular one is not burning. Have a lock for your 
case along with two keys, one for you and one for the judges. 

In Federation competitions the faceted gemstones in your case 
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may be of any size: with exception that at least one gem
stone shall be 3mm or less in its maximum dimension, and 
at least one gemstone shall be 20mm or more in its mini
mum dimension. The case must hold a minimum of twenty 
gem.stones or a maximum of forty gemstones. Some compe
titions require just twelve gemstones. Check the rules for 
your entry. Supply the minimum number that you can. All 
could be judged, you know. Use the best examples that you 
have. Remember that the judges Wil.L take several gem
stones out of your case for close inspection for quality of 
material and workmanship. Workmanship will account for 
most of the points allotted in case competition. You will be 
impressing no one with too many stones in a small case. 

Clean your gems at home. Dip them in alcohol and wipe 
with a lintless tissue. Then, blow them off with a syringe or 
canned air. Nothing looks quite so bad as to look at a dis
play case and see gems which have fingerprints all over 
them. 

Decide ahead of time whether you want all of the same color 
gems on one side of the case. Would it be better to scatter 
the colors? You decide each time. Should all of the same 
outline shape be together? Think about it. If you have some 
rare materials, the judges will certainly make note of that. 

Have your c&Se suitably arranged so that a viewer out in 
front will find all elements balanced- with your best and 
main stones more or less in the center of the case. That is 
the area that will get the best all-around lighting and atten
tion. 

Allow plenty of time to set up your case at the show. There 
is always a lot of pressure there, with many other people 
running around like chickens. It is easy to damage your 
gems or to feel that you have to do everything at once. Have 
everything ready ahead of time. Avoid adding to the pres
sure. 

Now stand before your case. Look at the whole unit. You 
are now the judge. Do the colors, labels, gem locations, and 
lighting show off a spotlessly clean presentation of your 
stars, the GEMS? Have you created a display that will at
tract and hold the interest of someone who walks by during 
the show? Be sure your case succeeds. 

Your work is done. W allc around and take a close look at 
the other cases. See what you like and do not. Make notes 
to yourself so you can use the information you have learned. 

No name or symbol can identify your competition case until 
after the judging has been completed. Exhibitors must stay 
away from the judges until completion of their work. Their 
word is final. Do not even think about trying to sway the 
judge's decision. 
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The score cards are attached to the cases after the judges 
have done their job. Learn from those card remarks. Read 
the cards on other cases, and you will learn even more. See 
if you agree. See if you see other faults in a case. See what 
the judges wanted and did not want. Make yourself some 
more notes. 

I have a couple of examples of my many goofs. One time I 
had labels in my case which were far too large, and they 
were all YELLOW. This really lowered my score because 
all you could see when you neared my case was a sea of yel
low labels. You could hardly notice the gemstones- there 
were twenty-five of them. On another occasion I grew tired 
of seeing row after row of just boxes being displayed. Some 
did not even have risers or fabric on their floor. Well, I can 
do better than that, I thought. I made my case beautiful, I 
thought I had risers of one color, with the back and side 
panels of my case covered in a gathered lace fabric of a 
greatly different color. Well, the judges thought my case was 
terrible. One noted on my score sheet that my case looked 
like a "coffin!" He was correct. 

Work for a CASE center of interest, simplicity of arrange
ment, and subdued background. Your gems represent the 
Boss: all other elements are the workers. Keep focused on 
the gems. The final score you receive will be primarily 
based on workmanship, but quality of material, variety and 
difficul'ty of the cuts, neatne� of the case, design of the ris
ers, and background will all have a bearing. 

Well, there you have some ofmy ideas about case competi
tion. I hope you are interested in giving competition a try. 
Millions of people never get the chance. I wish you good 
luck. May your den rapidly fill with trophies. 

i,��������<i?J�<ii? 
t CORRECTION t 
a r- Their is an error in Glenn Klein's article "How To (1.i 
"t'!/Go From Novice to World Class Faceter" in the t.__?) 
a&.>. June issue of this newsletter. On page three, the (1 � '?I fourth paragraph down incorrectly states that the '!?/ 
'1- AFMS competitions will be held along with the t1 &;,,.. 1!_ CFMS competitions and Faceters Symposium com- 1:.. 
't!{/ petitions. As correction, the AFMS will not come '!?/ 
f1 ,._ back to the CFMS Show for several years. So, one (1 I:.>. 

�I can enter the CFMS competitons and/or Faceters -r{'/ 
� Symposium competitons. 

� 

i,����������i, 
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A NEW APPROACH TO 
COMPETITION JUDGING 

By Ralph Mathewson 
INTRODUCTORY COMMENTS 

By Charles L. Moon and Jack E. Gross 
The USFG' s development of single-stone judging procedures was introduced at the Guild's meeting during the Northwest Faceting Conference in Kennewick, WA on May 28-30.  For the benefit of the Guild's members who were not at the meeting, this note is intended as a continuation of the major features that the meeting attempted to present. Also, this note is a intended to correct any misunderstandings about the process and its intended purpose. It should be clearly understood that the USFG's proposed single-stone judging procedures are not being designed as, and will not be promoted as, an alternative for the procedures which individual guilds are using to satisfy the goals of their own · single-stone competitions. The USFG procedures are entirely involved with one of the GUILD's primary missions: To promote comp:mtion cutting at the highest skill level. Currently this means the promotion of cutting skills commensurate with the Australian Biannual International Faceting Competition, considered to the "Olympics Of Faceting." 
To this end, the USFG appealed to a number of the GUILD' s members who have been winners in the Australian faceting Olympics. This means these individuals were among the most skilled faceters in the world (at least among those who competed in the competition) and thus have the "bona fides" to evaluate the various factors in developing world-class skills. These individuals basically compared the Australian process of developing "world class faceters" with processes followed by the "rest of the world." One of the most glaring differences in the process is the "critiquing" procedures used by the Australians. The undisputed value of the Australian process does not rely solely on a set of criteria to place a numerical value on the finish of a stone. Rather, it extends to the process ofhow the cutter is guided to improve his/her skills. Space prohibits further elaboration, but suffice it to say that the training of Australian faceters is comparable to the most· elaborate training that any Olympicclass athlete receives. The GUILD's team concluded that, outside of Australia, much is lacking in training and judging that will truly evaluate the skills of a near perfect competitive faceter. 

I 
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Thus, the current effort by the USFG is to develop a stoneevaluation procedure that incorporates stone-quality evaluation with a training regime that are specifically designed to move 2 faceter from a current skill level to world-class skill level. In essence, the USFG's effort is best described as a "next stone" activity wherein each stone is treated not as an endpoint in itself but as a stepping stone to the next effort until "the stone" is submitted to the Australian competition. The stone evaluation and training will be conducted by the USFG's "champion" cutters who are uniquely familiar with world-class perfection and can utilize the procedure's stoneevaluation criteria to the best advantage of the cutter in training. The procedure will not result in its trainees receiving titles which presume to indicate a relative faceting-skill ranking. Rather, only one level of skill will be recognized, that being certified by the USFG (which essentially means the GUILD's world-class champions) as a "world-class faceter." In summary, the goal of this proposed USFG procedure is not intended to compete with or in any way infringe or interfere with established competitions by local guilds, but does take dead aim on the Australian Olympic competitions. Details of the program will be published in the December issue. 
AN OVERVIEW 

The rules and judging regulations for this new approach to scoring are to be used for single stone competitions or multiple stone competitions, where the competitor may be required to cut more than one stone pattern for a particular competition. 
The stone pattern chosen for the Novice should fit that category by being an easy pattern to cut. The stone pattern chosen for the Advanced should be more complex than the Novice, but not nearly as complex as the pattern for the Masters. 
The purpose for this new approach to judging is to create a fair and a more controlled evaluation among all competition cutters. 
1. This approach to scoring takes into consideration stone patterns that are more complicated than others and gives credit, accordingly. 
Example: There are two different patterns to be cut. One pattern has 57 meetpoints and 73 facets; the second pattern has 113 meetpoints and 145 facets. If both cutters had the same number and severity of mistakes, this approach to 
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Column 1 Categories 2 Column 3  
I °"'rn.,nh d ............ t l �i ...... Pmt""' nnintc. 

POLISH 

SCORE SHEET 

CoJumn 4 
Numlwr of 'C......., 

100% of I error 
Y value • 

CUTrER'S CODE. __ _ 

Column S Column 6 Column 7 
ii, A A;. • .,._,4 12_. 1,....-..... 0..... ..... i::; .... � 

S% 50% IOO% 

I . Scratch or inclusions A B 
that comes to the surface. 

2. Pitting of Facet 

3. Grooved Facet. Hening 
Bone effect in Quartz 

4. Aat Facets and 
·--- --'-es. 

5. Facets Uniform 

6. Meet Points 

7. Chips 

8.Girdle Uniformity 

9. Girdle Thickness 
IN, or a 3 point deduction 
. lmm + or - is IN, but 
nn! Jess than .2rruii. 

1 0  Length/Width Ratio 
in, or a 3 point de-

duction . .  1 mm + or -
will be considered IN. 

TOTALS 

JUDGE'S COMMENTS: 

NEW APPROACH 

scoring will give a higher score to the cutter who cuts the 
more complex pattern. The explanation is, the cutter of the 
more complex pattern had a lower percent of total errors, 
that is, a larger percent of the more complex design was 
without error. 

2. This approach also allows for evaluating and giving credit 
for a more or less severity of an error, i.e., a deviation from 
perfection. For the first time, the judges have a more con
trolled and comprehensive approach in giving a more accu
rate degree of credit to various errors. All of the error sites 
are carefully indicated and carefully marked according to an 
"A," "B" or "C" percentage of credit reduction, ("A" at 5% -
close to perfection; "B" at 500/o -further away from perfec
tion & "C" at 1000/o • no credit at all.) 

C 
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FINAL SCORE 

Having a more controlled approach to subjectivity in judging 
can lead to positive results, hopefully. Here is a possible 
solution to what occurs sometimes after the results have 
been announced at competitions -- I have witnessed one 
such awkward and negative situation. 

Example: Two competitors have the same number of errors 
on the same pattern, many of which occur simultaneously on 
both pattern sheets, and if they were to examine their score 
sheets together, the inevitable question would be, why did 
you make a better score than I? With this approach to judg
ing, both cutters would have visual indications of the exact 
error sites along with a 5%, 50% or 100% evaluation of each 
error. Comparisons could easily be made. 

3 .  But more importantly, this kind of evaluation would allow 
both cutters to be aware of the exact error sites where he/she 
could zero in on for their own personal improvement, if not 
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NEW APPROACH for their own edification, then certainly for their next competition. 
In order for the above to occur, every possible parameter involved in cutting the stone must have a value. Every facet and every possible mistake that can occur on and around each facet (pitting, uniformity, chips, scratches, meetpoints) will be weighted, based upon the "100% value of 1 error (the Y value.") (See second paragraph down for an explanation of " 100% value of 1 error.") 
The difference in the scoring between cutters making a lesser error or a more severe error will be a subjective evaluation of either "C" for a 100% error, "B" for 50% error and "A" for a 5% error. This 5% classification for errors which are barely visible with a 10 power loupe is very important if we are going to do world class judging. In the past, a lot of judges in the local competitions would ignore that kind of error but we simply cannot do that and become world class cutters. 
PATTERN POINTS 
Pattern points for the first 5 categories on the score sheet will each be based on the number of facets in the stone pattern selected. 
The number of pattern points for the 6th category, "Meet Points," will be the number of meet points in the pattern. 
The number of pattern points for the 7th category, "Chips," will be 1/4 the number of facet edges in the pattern. 
The number of pattern points for categories 8-9 and IO  will be 3 points for each. This point system for 8-9 and 10 will be the same for all patterns. 
The errors in categories l through 8 on the score sheet will be based on A-5% error, B-50% error or C-100% error. Categories 9 and 10 are already given + or - limitations. If they are outside the limitations, 3 points will be deducted. 
Postscript: 
There are 3 other categories we gave consideration to putting on the Score Sheet. 
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1. Table parallel to Girdle: It was decided not to put it in as it would be too subjective and too hard to mea sure. 2. Table W /W Ratio: It was decided not to put this ratio in as measuring it would be too time consuming. 3. Visual Effect: The decision was not to put it in as it would be a category for judging a pattern, not a cut ter's ability. How ever the cutter should choose rough material with little or no inclusion so that he/she can be proud of the stone when it is cut. 
A CAPSULE VIEW OF THE ENTIRE PROCEDURE 

1. The Competition Committee chooses the designs. 2. The designs are test cut. 3. The competition is advertised. 4. Competition committee prepares all information which the Judge, Marker and Tallier need to accomplish the judging. There will be a graph for the competition com mittee to quickly determine 100 percent of 1 error which will be called the "Y-V ALUE." Detailed instructions will be given to the competition committee and judging committee on the use of the graph, score sheet, patternerror sheet and talley sheet. 5. Holding period: Competition ch£irma.-i will labei and code all incoming stones. 6. Pre-judging session will be held for the competition chairman, judge, marker and tallier in order to verify all parameters of the judging, marking and tallying. 7. Hold the judging event. 
8. Awards will be presented. 9. The competition chairman returns stones and awards by mail-in competitors. 
THE "FIRST" WORD ON FACETING 

By Jack E. Gross 
While circulating among the respectable gathering of faceters at the recent meeting of the Northwest Federation of Mineralogical Societies in Hillsboro, OR, I thought it might be interesting to query a number of these individuals for their view on the SINGLE most important thing that beginning faceters should learn. I had expected, considering the untold years of experience possessed by these individuals, that settling on THE most important thing might be impossible. Not so as it turned out. Without exception, there was an immediate response with no evaluation among a host of alternatives. In light of the traditional advice on faceting procedures that appear in the printed word, the following results were surprising. None of these individuals had any 

(Continued on page 32) 
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TURBOFAN LAPS 

By Charles L. Moon 
From time to time, the "Faceting Digest" has had queries regarding the somewhat mysterious, not-too-well-known 'Turbofan Laps.' In order to find out more about these laps, a query was sent out to all USFG members with e-mail capability. Charles Covill, David Beaty, Floyd Hoskins, Roy Meade, Tom Nuchols and Barbara Smigel responded. Four of these reviewers gave the Tubofans a positive thumbs up, the remaining two - less positive. Several members responded with interest regarding the laps and were looking forward to comments from those who use the laps. {The contributors are presented alphabetically.) Dave Beaty-(Arizona): The Turbofan A-5 is a great lap for commercial type polishing. It is excellent for softer stones such as quartz, and especially, when large facets are involved. We simply could not polish our big rutilated quartz facets; it was taking several hours to get anywhere close to a polish. When we switched to the Turbofan A-5 the polishing was almost immediate in terms of a commercial polish. However, in order to get the final ( competition level) polish we desired, we had to go to a Ultra-Spectralap to remove the last cat hairs. 
The only reservation is that our A-5 lap came from the factory somewhat coned (higher in the center, sloping down out to the outer perimeter. The cheater was necessary to compensate for that coned shape - however, again, it saved us MANY hours of labor! 
Charles Covill-(Texas): "The German green Turbofan A-5 is excellent for polishing softer stones, and will cut in the facets and polish them at the same time. Recently I was able to repair a well worn and scratched oval aquamarine, by recutting the table and crown facets using this method. On very soft stones like Amber you can go from a preform directly to cutting in the facets. On stones up to 8 in hardness I usually cut the facets in on a diamond lap. I have had very little luck in polishing topaz or harder stones on this lap. 
The beauty of this lap is, you only need to use water with it. But a word of caution, this lap will crack and look like a dry lake bed if left unused for long periods of time. I think some kirid of sealed plastic bag for storage would stop this problem. 
Floyd Hoskins-(Georgia): "I bought two from Ed Katz. Ed suggested that I try one, and if l liked it, I could buy it. So I did, and then bought another. Both are 8 inch, one is for stones up to about 1 .  70 RI, and the other is for corundum. 
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Both laps have two polishing sections. The inner half of the lap is for final polishing, and the outer half, I use for final shaping and some polishing. I have never asked, but I would assume that the outer half is equivalent to 6 or 8000. 
Up to the time of purchase, I had trays holding an array of polishes: diamond, colloidals, pastes, bronze polishing plates, and ultralaps. As I gained confidence in the Turbo lap, I found that I was getting the polish that I wanted with just the lap. I was cutting stones, 240, 600, and 1200, and then polishing. In polishing, I used about 450 rpm, a good drip of water and a light touch of the facet to the lap; in 2-3 seconds, the facet was polished. If the facet was rather long, then I have had to raise or lower the dop on the lap, but that is in the case of long facets of tourmaline. When I found that I had a slight hollow in a facet that was not polishing, I checked my 1200 and found it too was slightly dished due to wear. I use this Lap on stones from quartz, beryl, topaz, tourmaline and including spinel, and I have not added another polishing compound. On this Lap for softer stones, I have cut - I presume - at least one hundred stones, and I find very little wear on the lap. 
Now the corundum lap, this is a heavier lap and cost double the other lap. In cutting sapphire or ruby, I use 240, 600, 1200, and then, if inspection shows a slight scratch or groove, I use my copper lap with 3000. Then I go to the Turbo Lap, using speeds of 450 with ample water, and light pressure. I find that I sometimes use the outer ring of the lap for truing up a meetpoint. If a facet didn't polish just right, I can barely resurface the facet, then to the final polishing. 
Again, this doesn't mean that there are no problems. Sapphire, I have often found is an obstinate stone to polish. I have used the Turbo lap, and then to get what I want, I have gone to the ceramic lap and 50,000. So the Turbo Lap, for the stones above 1 .70, sometimes need another kind of polishing lap; I would say about 1 out of 10. 
Advantages: Polishing is quick. The key, I think, is the high speed and with ample water. I have never had a heat problem, and from a cost view, the cost of the lap is far less than all of the polishing compounds and is cleaner. 
One of the things that sold me on the lap, was that it was developed by the Diamond People in Haifa and is considered a "life time" lap. At least mine is over two years, and it is used almost daily. ( I am not a salesperson for this lap.) The spectrum of stones for the Turbo Lap covers a broad band. 
Roy Meade-(Georgia): "I use the A-5 Turbo Lap for pol-



U.S.F.G. Newsletter Vol. 9 No. 3 September, 1999 

TURBOFAN wling up to Tourmaline and love it! !  Am going to get a Corundum Turbo-lap for prepolishing and polishing. 
Tom Nuchols-(Texu): "In the two years that I have owned an A-5 turbo lap, I have not been impressed with it. I tried it on tourmaline and the lap polished it, but was slower than a metal lap. I only used it on two stones, so I don't know if this is a fair comparison. I know it will not work on topaz, so I have not cut any thing that it would work on. 
Barban Smigel-(Nevada): I have the Turbo Fan lap, which is dark green in color rve had great success with the following stones below 8 in hardness: garnet, tounnaline, quartz, opal, etc. It makes a noise when you cut with it, and a green stain comes off in the swarf, but all in all, the results are great. I didn't need to do any breaking-in or scoring, and all that is needed, as a lubricant, is water. Should it ever begin to scratch, just scrub the dickens out of it with brush and soap. It's now a standby for me. Although the initial cost was fairly high (@ $100), I think that in the long run, it will be economical compared to the many Spectra Ultra Laps I will have saved. 
From the above documentations, it is apparent that the most popular laps ate the 'A-5,' the 'Corundum,' and the 'Turbo.' Other popular ones are reported to be the 'HS' and the 'Magic Lap.' These popular laps are partially described in the next paragraph. 
The Sole American Purveyor of these laps made available an official Turbofan Ltd, Catalogue. Its contents list a fairly wide variety of faceting and possible lapidary laps, per se. There are twelve different Turbofan laps; five of the laps, A-5, X3, HS, Turbo(1) and Super(S) are for polishing all stones except corundum; there are two laps for polishing corundum, Low Corundum for 3-4mm stones and High Corundum for 3-4mm stones and higher; there is a Magic Lap, which offers cutting and polishing for all types of stones and there are three very specialized laps -- two Girdle Polishing Laps, a Heart Polishing Girdle Lap and a Magnetic Base Cutting Lap. 
A common description of the polishing laps run throughout the catalogue: Quote: "The polishing powder is impregnated in the lap, eliminating the need for any additional agents. All that is ad� is water. A very long lasting lap having a polishing layer of 6mm thickness requiring only dressing from time to time. 11 The recommended operating speed for most of the polishing laps is 1 500 RPM; the two laps for corundum at 2000RPM and the specialized laps at 600 RPM. 
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The Israeli Turbofan Ltd. Company Catalogue stated the following: "Established in 1987 in order to improve the polishing technologies of precious stones, Turbofan has developed a series of laps that excel in terms of polishing quality. The company's management is backed by decades of experience in the lapidary industry. It applies its expertise and understanding of cutters' requirements to the development and production of resin bond laps that are not just innovative, but also deliver consistently superior performance at a surprisingly cheap price. These laps are made for the more rigorous demands of the professional production cutters and amateurs around the world. 11 

Since it is the policy of the USFG Guild not to advertise I cannot identify who the sole American purveyor of the l�ps is; however, if you are interested for more information and/ or interested in purchasing, PLEASE feel free to e-mail me at <clmoon@jps.net> and I will refer you to the proper person via his e-mail. Please note that my e-mail is correct here and is not correct as listed in the USFG officer's section of our September Newsletter. The USFG does not make a positive or negative endorsement of the Turbofans. The information above is strictly for the edification of the USFG membership. Charles L. Moon, VP, USFG 

2000 INTERNATIONAL 
FACETING CHALLENGE 

Easter 2000 will see the latest challenge finalised and it is expected a record number of entries will be received from all parts of Australia, the United States, Canada, New Zealand, the United Kingdom and Scandinavia. 
The best five competitors from each nation go into the finaJ and in addition, an individual world championship is conducted. 
Since �e inception of the Challenge in 1986, Australia has won SIX out.of sev� competitions, the first round won by the USA bemg decided with less than four points out of 2000. In 1998 Australia was lucky to win the team trophy as three US team members, Ewing Evans, Ralph Matthewson and Glenn Klein took out the 1st place in the three sections �th seven Australians close on their heels. The Challenge ts staged by the Australian Facetors' Guild using designs drawn from Facetors around the world. 
Each Competitor is required to facet three gemstones to prescribed designs in stipulated materials and often to set sized. Accordingly, in 2000 two sections require natural materials and one man made. 

(From FACEJ' TALK, July/August, 1999) 
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OBTAINING OPTICALLY FLAT 

FACETS 

By Dr. Vincent Bishop, CSM 
"Optical aids, lighting and inspection techniques are extremely important and should be discussed. I think that the basic reason for sharpening your inspection techniques is that you will never be able to finish a facet any better than you are able to detect errors in your work." This quotation is from the late USFG Newsletter Editor Bill Deazley. 
There is an old trick used by machinists for many years to align parallel surfaces. It has been presented to the lapidary as a facet finder, a means to check facet flatness and numerous other titles. It consists of a one-inch square, 1/4-inch thick piece of plate glass mirror. For those 'old hands" faceters, it is a good review. For the uninitiated it is a most helpful technique. Any mirro� glass shop that makes custom-sized mirrors will sell pieces of scrap plate glass. Some shops will even invite you to their scrap dumpster. Plate glass, I have been told, is ground and polished and is much closer to an optical flat than thinner molded mirrors. 
The procedure is simple: 
1. Place a 40-watt frosted lamp of adjustable height in back of the faceting machine. 
2. Place the mirror on the lap positioned so yori see the bulb image (Fig. A). 
3 .  Lower the spindle with <lopped stone down to the mirror surface in the center of the bulb image. 
If the facet is not polished, a minute drop of water between the stone and mirror surface will show a "black-out" pattern of the contact area. If the facet is semi-polished, no medium is required. In this case, Newton's Rings will be observed (Figs. B). This colored ring-pattern is actually light interference lines and indicates the true flatness of the facet, its high/low portions, where such portions are located on the facet and what machine adjustments (if any) are needed. The great advantage is that all adjustments can be made before any additional grinding/polishing and removal of additional material is done. 

Optically flat surfaces produce maximum light reflection, whereas rounded surfaces minimize reflection. Light engineers use monochromatic light to measure light interference lines, sometimes referred to as infringement lines. Yellow light is mostly used since it is at the peak of the sensitivity curve for human eyes. A perfect optical flat produces a pattern of straight, evenly spaced lines (Fig. B- 1 ). In faceting, the lines will always be curved to some degree since no two laps are exactly the same trueness of surface. The step from the prepolish lap to the polishing lap is most critical. There seems to be no question that scratches tend to develop beneath that portion of the facet that is not optically flat to the lap (Fig. B-2). These scratches are thought to be due to rolling or balling of the polishing medium. Here we are not talking about the deeper (prepolish temporarily healed) friction fractures that reappear during polishing. These fracture scratches will not polish out but must go back to repolish for further reduction. 
Optical alignment cannot be over emphasized and since all machine adjustments are made without any removal of material, it has advantages over painting the facet with an aluminum scribe and passing the facet over the lap to see where the painting has disappeared. However, there are times when the painting technique is still helpful once the facet is lowered to the lap surface from the top of the mirror. Checking to be sure the facet was flat to that portion of the lap is helpful in competition cutting. Other benefits are: ability to check the degree of flatness of the entire facet surface; experience precision correction of latent meet point problems; an invaluable aid in repair wor� etc. 
In correcting minor misalignment, one must remember that meters, strain gauges and other visual systems show how close, NOT how flat the facet and lap are to each other. Newton's Rings present an image that is light wave thickness, far less than the thickness of a scribe mark, thus incredibly sensitive. Since rounded facets can reduce brightness (light return) of a ray as much as 25 percent, every faceter should strive for flat facets with sharp edges. 

@ � 
Fig. B-1 

Fig. A Image optically aligned. 
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Fi&. B-2 
Image not optically aligned. 
(mvitation for scratching) 
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CHECKING FACET SETUP AND 
FLATNESS WITH A MIRROR AND 

TOOTHPASTE 

By Don F. Merkley 
The concept ( using a mirror to find facet setups and check facet flatness) was first shown to me a very long time ago. It requires no special or expensive equipment and is easy to use. 
One setting will locate any facet on any stone, the primary use being for repair, but it may also be used to see if a fact is flat. 
Equipment Needed 
The equipment needed consists of: 
One piece of plate glass mirror 3/4" to I "  thick, and of any area/size that will lay flat on the flattest lap you have (I use a polishing, prepolish or flat master lap). 
One tube of no grit white toothpaste (Colgate Regular™ 

Fig. 1 .  The glass thickness lowers the apparent image of the mirror, making it easier to see and also provides for protection of the mirrored surface. 
GENEROUS GOB OF TOOTHPASTE 

1:1----MIRROR IMAGE OF FACET 

Fig. 2. Place the mirror on the polishing or other lap base and then lower the position once the machine setup has been located. Toothpaste makes an infinitely superior viewing medium than plain water. Be sure to cover the entire facet and then squeegee it out later. 
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makes a fine toothpaste to use). 
One sheet of newsprint paper the size of your mirror to protect the bottom of the mirror from scratches. 
Figure 1 .  The glass thickness lowers the apparent image on the mirror, making it easier to see, and also provides for protection of the mirrored surface. 
Mirror Technique for Facet Location 
1 .  Dop your stone, using a transfer block, and insert it in the quill. 
2. Set the machine for approximate facet angle. 
3. Set the cheater to zero. 
4. Set the index gear for zero reading, i.e. 96 setting on 96 index gear. 
5. Eyeball the facet to be repaired with zero reading. 
6. Place the newsprint sheet on your selected base lap and place the mirror directly over the newsprint. 
7. Raise the stone up or down with the height adjustment until you clear the mirror by about 1/16". 
8. Put a thick layer of toothpaste on the facet so the facet is completely covered (See Fig. 2). Lower the stone until it touches the mirror. At this point, the toothpaste will squeeze out from between the facet and the mirror, or that part of the facet that is touching the mirror. 
By looking down past the stone at the bottom of the mirror you will see part or all of the facet. Based on the image you see, you might have to raise or lower the mast or cheat to right or left until you get the whole picture of the facet showing at the bottom of the mirror. The image should be very sharp and clear with no toothpaste showing between the facet and the mirror, provided that the facet is flat-to-flat against the mirror. 
After you are satified with your sharp clear picture outline of the facet, carefully clean and put away the mirror. By carrying out this minimum amount of maintenance, you will avoid scratching the back mirror surface and the clear top surface for future viewing ease. 
Cause of Discrepancies 
The differences between faceting units and individual workmanship will cause discrepancies of facet placements in faceted gemstones. If the stone was not cut on your ma-
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CHECKING chine, you may find it necessary to locate each facet individually. 
If it is necessary to recut a facet, proceed as if you are cutting a stone, being most careful to repeat and make it match the rest of the facets on the stone so the overall appearance and profile is maintained. 
Polishing 
Set the stone to the polishing lap, which has already been aligned on the mirror in the previous stage. Blacken the facet with a felt pen and hand stroke lightly on the polishing lap. A quick check will indicate whether further cheating and adjustment is required to lay the facet completely square. Once you have the proper flat-to-flat orientation, go ahead with your regular polishing technique. 
Again, due to machine and operator differences, you will want to repeat the above procedure for each facet. Depending on the severity of the repair, you may find that an entire tier of facets must be repaired to maintain symmetry and uniform f�t size and position. 
(From THE CRITICAL ANGLE 9197 via. FACET TALK 
314/99) 

"A Brilliant Experiment," Revisited 

By Allan Beck, I.F.G., U.S.F.G. 
I read with some interest the article "A Brilliant Experiment" in the December, 1998 issue of the United States Faceters Guild newsletter, and the ensuing discussion concerning the importance of crystal orientation in the online newsletter, "Faceters Digest". Not having the time or desire to try the experiment myself, I did watch other faceters' results. The data obtained by Dianne.Kile and Mike Giammatteo seemed to show that birefrigence ( double refraction, as with calcite) was relatively unimportant, at least for quartz and other gems with similar birefringence values (beryl, top� chrysoberyl). 
The issue was all but forgotten when I attended the Northwest Faceters Conference this last May. At the event, I was asked to help judge the single stone competition. One category involved an emerald cut stone at least 25 mm long, done in quartz. While closely studying one gem, I observed a noticeable display of double refraction at 1 Ox. This was most apparent when looking the length of the stone. Since orientation was not part of our concern, I went back to grading the workmanship. 
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The next day, I spent some time enjoying the displays of cut gems by other artists more ambitious than myself such as the huge gems done by the Daredevil Faceters. I happened to get a glance at "the Lady" (pardon the expression) from an end view. This time with the naked eye, at 18 inches or so, I could see moderate doubling of the facets on the opposite side of the huge quartz gem when looking the length. 
On arriving home, I decided to check this out further on a number of cut quartz of various sizes over 10 mm. On every one I could find directions of double refraction at 1 Ox, sometimes looking through the table of the gem or in a narrow direction. Dianne Kile's friend who noticed the fuzzy pavilion really was seeing things! 
Am I saying Mike Giammatteo was wrong to conclude that optic axis orientation for colorless quartz is a non-issue? Not at all. In most cases of cutting gem material double refraction is not a concern, especially for birefringence values of less than 0.20. For the non-competitive cutter, double refraction may only be a concern when working with high birefringence materials, such as zircon, sphene, and peridote to name a few. Even then, if your priority is the largest possible gem or just less stress in cutting, you may choose to ignore double refraction all together. 
But in larger gems even low birefringence (quartz's .008, for example) can have noticeable results, especially in higher competition cutting where the slightest miscue ( or spot of glue) has cost participants point deductions. Therefore it might be best to take the extra time to orient a piece of rough properly with a polariscope before spending endless hours executing that perfect cut The results could be just the extra 00mph, the crispness of reflection, the added "visual impact" to take the top prize. 

EDITOR'S NOTE OF 
APPRECIATION 

This issue of the USFG Newsletter marks the beginning of the second year of service for this editor. Following the witimely passing of previous editor Bill Deazley, I viewed the task of assembling publishable material with consdiderable apprehension. It may not be well known but the contents of some earlier issues of the newsletter were largely the product of the editor, with woefully inadequate help from the guild at large. Being a "newby" to the faceting � such production was beyond my capacities. To my great relief and to the betterment of this newsletter, a number of our guild's members and authors of articles in other faceting newsletters have provided a constant stream of quality material. This note is to express my sincere thanks to those contributing authors. 
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HOW TO IDENTIFY EASY OR 
DIFFICULT CUTTING DESIGNS 

By Michaele C. Heath 

If you are a beginning faceter, or even if you are not, it is a 
good idea to look carefully at a chosen cutting design to ana
lyze whether it is going to be an easy or difficult design to 
cut. Here is a list of features of a design that I consider in 
the hope that they will give an idea of how many headaches 
I shall have while trying to cut the stone. 

1 .  Designs where each round of facets are cut at the same 
angle are generally easier than those which require several 
changes of angle for each tier of facets. Tiers of facets cut at 
the same angle are generally found in designs for round 
stones, but are also found in the pavilions of barion designs 
for non-round shapes (see Fig. 1). 

1 

02 
3 
4 
GS 
6 

PAVILION 

44.50 

90.00 
59.50 
60.30 
90.00 
43.00 

03-09- 1 5-21-27-33-39-45 
5 1 -57-63-69-75-81-87-93 
05-19-29-43-53-67-77-91 
05-19-29-43-53-67-77-91 
02-22-26-46-50-70-74-94 
02-22-26-46-50-70-74-94 
06-1 8-30-42-54-66-78-90 

Fig. 1 .  Diagram and cutting instructions for the pavilion 
of the Square Cushion Barion by Long and Steele. No
tice that the facets in each of the two main tiers ( 1 and 

2. Step cuts are very difficult to cut because of the accu-
racy with which each tier of facets has to be aligned parallel 
to the tiers above and below (see Fig. 2). 

3 .  If cutting quartz, check how close the culet angles are to 
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Fig. 2. This step crown, with many facets in a single 
tier, would be difficult to cut accurately. 

the critical angle. Some recent designs use low angles to 
improve the brightness of the stone, but if the cul et angle is 
less than 4 1 .5 degrees, uneven pressure on the culet facets 
during polishing could result in angles below the critical an
gle and light being lost from the bottom of the finished 
stone. Culet angles of 42 degrees are "safer." 

4. It is easier to cut a design that uses meetpoints to align 
facets than designs that do not. "Floating facets" with no 
meetpoints, or facets where the size of each one has to be 
matched "by eye" can be difficult to cut accurately (see Fig. 
3). However, beware of designs with large nun1bers of 
facets meeting at a single point! 

Fig. 3 .  The pavilion from Honeycomb by Glenn and 
Martha Vargas. Notice that some of the facets have no 
meetpoints, meaning that their size has to be judged 
"by eye". 

5 .  The number of facets is often not a good guide to the 
cutting difficulty of a design. Large facets can be difficult to 
polish and tiny ones can easily be overcut. Matching the 
size of the facets to the size of the stone will make cutting 
and polishing easier. This means that for a large stone, a 
more complex design may be easier to cut than an appar
ently simple design with few facets (see Fig. 4). 
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HOW TO IDENTIFY 

Fig. 4. The pavilion on the left may look easier to cut, but for a large stone, the one on the right (from Spike Brilliant by Fred V anSant) may be easier to polish. 
6. Designs with many crown facets that have only slight differences in angle, such as seen in some "checkerboard" crowns, can be difficult to cut ( see Fig. 5). 

a 29.00 b 29.78 d 22.00 
C 18 .80 e 16.01 f 1 5 .00 
g 10 . 57 t 0 .00 

90 6 
.M 

CROWN 
12-36-60-84 08-16-32-40-56-64-80-88 96-24-48-72 03-2 1 -27-45-5 1 -69-75-93 12-36-60-84 96-24-48-72 1 2-36-60-84 Table 

Fi'g. 5. Crown for Cushion Square Checker by Sid Word. Note the slight differences in angle between some facets. 

7. Simple, easy-to-cut designs do not necessarily have to appear simple in the finished stone. Designs with simple pavilions but with crown designs that optically "break up" the reflections from the pavilion will appear more complicated and interesting than one might judge from superficially looking at the design (see Fig. 6). 

22 , 

N 611 
-

,lcfi, 

.,.__ __ , .. __ _ 
PAVILION 

45. 50 2 43. 42 GI 90.00 G2 90.00 3 43. 50 
02-30-34-62-66-94 06-26-38-58-70-90 06-26-38-58-70-90 02-30-34-62-66-94 04-28-36-60-68-92 

CROWN 
A 40.00 B 33.00 C 30.90 D 22.75 E 1 1 .02 T 0.00 

02-30-34-62-66-94 06-26-38-58-70-90 05-27-37-59-69-91  96-32-64 14-18-46-50-78-82 Table 
Fig. 6. Sintilation by Steve Richards. This design has a simple pavilion and a total of only 58 facets, including 1 2  

Figs. 7a and 7b illustrate one design that I consider difficult to cut, and one that I consider to be relatively easy (I shall let the reader decide which is which!). Both have the same number of facets excluding the girdle facets. 
(Figs. 7 a and 7b on next page.) 
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HOW TO IDENTIFY 

PAVILION 
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Fig. 7a. A design that combines A. Wolkonsky's Mini 

Barion Hexagon pavilion with the Hexabril crown by Reg 

Thompson. Design is for stones with an RI of 1 .54, such 
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CROWN 

35.00 
30.00 
25.00 
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15.00 
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96-24-48-72 
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96-24-48-72 
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96-24-48-72 
Table 

Fig. 7b. Viereck by Jerry Johnson. Design is for stones 

with an RI of 1 .54, such as quartz. 

(Reprinted from Columbia-Willamette Faceter's Guild FACETS, 6199) 



U.S.F.G. Newsletter Vol. 9 No. 3 September, 1999 

FACETER'S FORUM: TOPIC FOR TIDS ISSUE: STONE AXES 
EDITOR'S NOTE: The following forum articles were originally submitted to the F ACETERS DIGEST. Due to the need to conserve space in order to include everyone's posting, the articles may have been edited to present what is intended to be the essential points of each author. There is no intent to alter the author's point of view. Each author has given written permission to reprint their articles. In some cases, parts of an author's post include a "snip" from a previous author. The snips from these previous authors are 

FROM PAUL AHLSTEDT 

SUBJECT: BIREFRINGENCE 
Dakgems, you wrote: Did I miss something important? 
When I read Vargas (first in 1969) and today I thought he 
said the optic axis was important in a very Jew stones. I 
went to USFG web page and see it makes a difference in 
quartz. Is this something I should check for all the Time ex
cept synthetics? 

Actually, you can easily sort all your rough materials into two basic types: ( 1 )  Those that crystallize in the cubic system and those that are amorphous, and (2) all other materials. The rough in group (2) are of concern in terms of optical orientation. And as you can see, this would encompass HUNDREDS of different types of rough materials. This is because this second group of minerals (remember gems are just minerals) crystallize in forms that have axes of unequal length. This means that light travels down these different axes at different rates of speed ( or are refracted at different angles) resulting in the "doubling" of pavilion facet reflections in finished gems if not properly oriented. In general, this means that each one of the group (2) minerals have more than one refractive index, and the difference between these RI's is commonly called "birefringence." A common example I like to use is tourmaline. Tourmaline has indexes (in general) of 1 .62 and 1 .64 (depending on the axis measured), and the differece between them is 0.02. This is the degree of birefringence (normally written 0.020). Some minerals have much lower degree of birefringence, and some have a much higher degree. It is the degree of birefringence that needs to be of concern to the faceter. For example, some gem materials have a very low value, so it is likely that there would not be much of a visible difference when cut "off optical axis." Materials with a very high degree of birefringence such as zircon should always be oriented if possible prior to faceting. Orientation is properly achieved by locating what is called the "optic axis." This is done with a simple device called a polariscope. The optic axis of a gem is the axis that displays single refraction (light 
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travels down it at one rate of speed, or is "refracted" at a single value) in birefringent gem materials. When gems are cut on this optic axis ( the optic axis becoming the vertical axis of the finished gem), they look much brighter and clearer because the pavilion facets are not returning light at different angles of refraction. If you cut a birefringent gem "off optical axis," the result is almost always a lifeless hazy looking gem due to the fact that light is being refracted at different angles. So, go grab a gem or mineral field book, and divide all your rough into the two types ... . . minerals that crystallize in the cubic system (and those that are amorphous such as glass, opal, obsidian, etc.) can be cut in any direction as light travels through them at the same rate or degree of refraction. The second group will then be the group that needs attention for orientation. Again, some of this group may have such a low degree of birefringence that orientation may not make a significant difference. Best to get into the habit anyway. 
SUBJECT: CRYSTAL SYSTEM 
We all understand that the C axis runs down the center of a 
crystal and the A and B axis are the sides of a crystal, are 
there any people out there that can explain in the English 
language what the difference is between the A and B Axis so 
most of us can understand? You may think I am being sar
castic but I have talked with a lot of so called experts and 
I'm still waiting/or understandable answers. If you can 't do 
it in one hundred words or less forget it! Really now, come 
on, let's knock off all the B.S. and let us that are out here 
actually cutting stones pick up something useful. Respect
fully submitted, Art Kavan 

Art, what you are referring to has come largely from the field of "Optical Mineralogy." Although the principles of optical mineralogy have been adopted by modem day gemologists, it was essentially the starting point. Search the net for "optical mineralogy" to find related articles and books. It simply cannot be covered here in 100 words or less (although I think that many of the members have given it a pretty good try here in the past couple of days). 
SUBJECT: REFRACTION 
Mike Giammatteo you wrote several things: My point is the 
light entering the stone also moves sideways across the 
stone which defeats the purpose and theory of orientation to 
reduce birefringence as the sideways light has to become 
bifringent. No matter how you orient the stone the light will 
mix because the light enters the stone in random and infinite 
directions. 

Light cannot be further refracted once it has entered a gem material. Rather, refraction occurs at the interface between the air and the gem material (surface). This means that light entering a gem through the table in the direction of the optical axis IS NOT further affected by birefringence (regardless 
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FORUM of how many times it bounces around the interior of a gem before emerging). This is why it is so important to optically orient gem materials whenever possible. This is also why optical orientation is effective. You are mistaking refraction for REFLECTION. They are two completely different animals. Reflection has no bearing on optical orientation. 
Light traces generated by computer are ideals not realistic 
because they are not infinite. GemCad is very effective at 
creating computer models. It can even model birefringent 

· materials by using separate refractive index values. We re
ally don't need the polariscope to orient rough, GIA uses 
theirs to identify synthetics. Dichroic phenomena is more of 
our problem and this still adds up to "best color up". 

Optical orientation with a polariscope should be done whenever possible. The effects in gem materials with a low degree of birefringence are not much of an issue .. . but those with moderate to high birefringence should always be oriented if the shape of the rough will allow it. Optical orientation should be a standard practice prior to faceting. 
SUBJECT: ORIENTATION, REFRACTION 
Bob Lee wrote:Paul Ahlstedt wrote: "Light cannot be fur
ther refracted <snip> I wondered if he I someone could 
clear this up for me. 

Well, I don't know if this will clear things up, but in a more simplified sense, what I have said is that light travelling the optic axis CANNOT be doubly refracted. The optic axis of a gem material simply cannot contain doubly refracted light. So, this is why optical orientation is so beneficial when the table is perpendicular to the optic axis . . .  Now, many list members have made the argument that orientation only provides a small advantage in a finished gem ( one person even makes the incorrect argument that there is no advantage). Assuming the prior were true, I am reminded of the old days when we built "street rods." There were several "accepted" modifications to an engine (for example) to increase horsepower . ... adding high performance headers, carbs, ignition, intake manifold, head modification, engine blueprinting, balancing, compression ratios/piston modification, and on and on and on ... ... Take just one of those things such as the headers .. . this was a simple but expensive modification that only realized maybe a 5% increase in horsepower over factory headers. So, why even bother with it? The reason is that there was no ONE way to radically increase horsepower. The final finished product was the CUMULATIVE effect of ALL the modifications. Only by performing all modifications, could we achieve our goal of excellence. The same is true with faceting . . . .  that is why we choose the clearest material, the best color, design the best cuts, use the best angles, use the best polishing media, utilize computer modeling, buy the best equipment, cut each stone to the best of 
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our individual abilities, etc . . .  Why leave out one of the "optimization procedures" such as optical orientation? There is no reason I can think of. It is easy to learn, and requires a device that can be home built for a few dollars. Finally, I think that this issue has gotten beat to death, so I will not waste any more bandwidth here discussing it in the future. A great way to evaluate the effects of optical orientation is to continue to experiment with different materials, observing the outcome. 
FROM DON CLARK, CSM 

International Gem Society 
SUBJECT: REFRACTION 
There has been some misunderstanding about how double refraction effects faceting. I am afraid that this will lead to confusion among newer faceters and would like to set things straight. Orienting for RI direction will NOT have a significant effect on the finished gem. For example, say you had an aquamarine with an RI range of 1 .577 to 1 .585, giving you a birefringence of .009. No matter how you orient the gem, your pavilion facets will be picking up some of the light from both RI directions. Even if you oriented for the maximium RI and used an emerald cut with the majority of the pavilion facets on this axis, you would not see any improvement in brilliance. On the contrary, an cmeraid cut will never have the brilliance of a round or most other shapes. The theory that a .009, or even a .020 increase in refractive index will make for a brighter stone is nonsense. It is difficult to distinguish the difference in brilliance between a sapphire and a topaz, RI 1 .  76 and 1 .62, a difference of . 14, much less a difference of .02. The elements of color saturation and cutting style have a much greater impact on the finished gem. "Hazy and lifeless?" That has to do with inclusions and the angles of your facets and is not a result of optic orientation. There are only two situations where orientation comes into play. One is with highly doubly refractive gems like zircon. This gem can show strong or slight doubling of the pavilion facets, depending on how it is oriented. Whether this is a significant problem is something that has been argued for decades without resolution. The larger the gem, the more obvious this is, but the larger the gem the more money is invested in the rough. Hence, they usually get cut for maximum yield. The other situatio� and this one is very important, has to do with color. In a birefringent gem you have a different color in each direction of orientation. Usually the difference is subtle, but often it is significant. How you handle it varies with the piece of rough at hand. Tourmaline is an excellent example. Some tourmalines will have a dark C axis. No light will pass through this direction. Obviously you don't want to orient the C axis on the up and down, nor would you want many pavilion facets at 42 degrees, somewhere in-between the light and dark axes. On this kind of gem you would give it an emerald cut 
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FORUM with the end facets cut as steep as possible. 70 degrees is common, as that is about as high as you can go and still leave some girdle for the stone setter. Rubelite tourmaline usually has a much richer color on the C axis. However, these come in long, thin crystals. If you have a nearly whole crystal you are faced with either cutting a pink emerald cut, or several small gems that are closer to red. If faced with choosing between a 3 carat pink tourmaline, or three 75 point gems with deeper color, almost everyone would go for the single larger gem. Since much tourmaline comes out of the ground in broken pieces, the choices aren't always that simple. But this gives a good illustration of how extreme the difference can be. With sapphire you commonly see a green and a blue direction. Here we have an entirely different situation. Green sapphire is very hard to sell, while blue is in high demand. You would be faced with sacrificing an awful lot of weight before it would be worth orienting for a green sapphire over a blue one. There are a number of other examples, but this is a good sampling of the situations a faceter needs to deal with. I hope this helps clarify the situation. 
FROM HANS DURSTLING 

SUBJECT: CRYSTAL SYSTEM 
Hi Folks, Here's my kick at putting the axes in a 59 word nutshell. Stand up straight. You are a crystal. Three straight lines run through you . One is a vertical line running from your head to your feet. That's the "C" axis. Extend your arms from side to side. That's the "B" axis. Now you are shot through the chest by an arrow. That's the "A" axis. It runs front and back. 

FROM JOHN L. EMMETT 

SUBJECT: KUNZITE 
There are a few details about the faceting of kunzite that I should probably add. As I mentioned, kunzite is monoclinic so all three crystallographic axes A, B, and C are different. Thus, in general, all physical parameters in the three directions are different - index of refraction, optical absorption (and thus color), thermal conductivity, hardness, resistance to abrasion, etc. Where this anisotropy affects the cutter most is in the resistance to abrasion. If you cut an SRB with the table perpendicular to the C-axis, you will find that the rate of cutting of the facets of a single row, as you go around the stone, varies dramatically. Thus the tendency to accidentally overcut a particular facet is quite great, so go slowly. I think that I need to describe the cutting directions with regard to the cleavage planes more clearly. The rule is "always grind the cleavage closed." What do I mean by this? For each set of cleavages, imagine that you are trying to facet a book with the usual paper pages. You have 
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clamped the book closed, but of course the pages are not all glued together so you have to grind the facets very carefully. "Always grind the cleavage closed" means that the lap should always try to push the pages together rather than open them up. For those ofus like me who are not too strong in the 3-D visualization department, it helps to get one of those very thick note pads, orient it the way the stone is oriented, and see how to place it on the lap, and which way the lap should turn, to push the pages closed. Now presuming you have followed all of that, you want to know what to do on the girdle, say, when you have to grind and polish right down the closed edge of the book. Well, do it very carefully with the finest lap and don't swing the stone across the lap surface which tends to push the pages apart. Always mark the two cleavage directions clearly on the stone, dop, or gear wheel so you always know where they are. And finally, the most important rule is not to grind any sharp points ( culet, comers, etc.) with anything more coarse than your polishing lap. This is the general set of directions for cutting any gemstone with a perfectly developed cleavage plane. My Brazilian friend, Joseph, who has cut Kunzite for a living for over 20 years, uses a home made jamb peg machine with two laps - a 600 mesh Crystallite, and a tin lap with lots of very wet tripoli. The 600 lap spins at 1/2 of 1725 rpm, while the tin lap spins at 1 /4 of 1725 rpm. The reason for the two laps operating all the time is that if a cleavage starts he can immediately polish it out and thus prevent its propagation. Since Joseph cuts for a living he must cut very fast. A 20 carat kunzitetakes him 1 -2 hours depending on the complexity of the cut. His tin/tripoli polishing lap does much more than just polish, it aggressively cuts and polishes facets at the same time using heavy pressure. The 600 mesh lap is only used to cut the larger facets. One last point about sawing the stones. The saw blade must be very well dressed and kept that way by repeated redressing, so that high and low points don't " bump" the stone. As I mentioned before the saw blades are of the sintered rim type made by Richard Hahn Diamant-Werkzeuge GmbH & Co. KGPostfach 0 1  14  25, Vollmersbachstrasse 926580 Idar-Oberstein, Germany, although I am sure that any high quality sintered rim blade would be fine. The Hahn blade we use is Ts 13 and is 6" in diameter. The blade should not run slow when cutting kunzite, 3450 rpm is about the minimum, 4500 or 5000 works much better. Use lots of water and make sure the crystal always stays very cool. 
FROM JOHN FRANKE 

SUBJECT: POLARISCOPE 
Steve, You have it right. When turning a doubly refractive stone in the polarizer and it remains dark or has a dark band that seems to move around the stone, you are at or very near an optic axis (which is defined as a direction of single refraction in a doubly refractive substance). The directions of double refraction will appear to blink bright, then dark as the 
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FORUM stone is turned. Many polaroid filters will display rainbow colors with most stones when you align the optic axis; it seems to me the ones that turn blue when crossed are best at this. Hanneman Gemological Instruments sells them. 
SUBJECT: OPTICAL AXIS 
Optic Axis Controversy #1 . Maximum Blink. Gerald Wykoff writes- "get the sharpest contrast. When you do lo
cate the best blink, mark that point, too. The crystallo
graphic axis lies between the two ink dots. " 
Read that last sentence again! If the axis is between the directions of greatest blink, then it *is* the direction of the *least* blink. This is same as #2. 

2. Minimum Blink. 3. Maximum Light. 

"Rotate the stone between the plates, and if the light passing 
through it varies in intensity, turn it in various ways to find 
the position where maximum light passage is allowed " 
Again, a description saying to find the setting with the least variation in intensity/brightness; i.e. least blink. These are just 3 ways of describing the same general principle. Get a reference book before getting too involved in this---there are exceptions, etc.---so this one concept will "not" fit all situations. I think it is good to keep orientation issues in perspective. Color, yield, dichroic effects, etc. may dictate an orientation that is not on the optic axis, and the possible facet doubling in most materials is but a slight consideration. Even in extreme cases of doubling, like calcite, it can sometimes add to the illusion of having extra facets & scintillation to the stone, and some people will prefer it cut that way. 

FROM MIKE GIAMMA TTEO 

SUBJECT: POLARISCOPE 
Hi all, First of all I will apologize to the few offended by my explanation on how a stone truly polishes. I tried to be simple yet scientific. I even included definitions of terms, because I do not want to be preceived as flamboyantor patronizing. That said, as for the polarascope conversations, my humble opinion as I've said over and over is "best color up." Three words. Many may want to debate the simple truth. And I am not sure that most of the people doing the talking about polarascopes even know what they do. If they do, they forgot to mention it. Do you need one ??? Is there another way to fmd whatever it is we are looking for?? The polarascope tells you in what directions light will become polarized in the substance being cut (if it has one at all, or more than one) and it will also tell you what directions polarized light will not readily travel. This may be important if your stones are being professionally photographed because the photogra-
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pher will use polarized light to cut down the glare. You can buy the filters that mount right on a light at any photography shop. With a polarized light in a darkened room with no other light source you can fmd the responsive axis. It's that simple. In theory you do not want the direction that darkens to be oriented faceup. Simple but realistically how often would you view your stones in polarized light?? And what are the odds of getting the unfortunate polarizing direction oriented in perfect "blink" direction?? Best color up. And if any axis is naturally to dark avoid purchase. It's the same work to cut perfectly even colored rough and that will always be the better stone no matter how you orient it. 
SUBJECT: REFRACTION 
Hi all, Paul you should know that the theory of orientation on optical axis is for the light to travel the path of least interference by the crystallattic. The cross reflection would and does cause interference. Refraction and bifringence will ultimately become reflected phenomena. There is a great book called conceptual physics that has a chapter devoted to reflection, refraction, polarization, destructive and constuctive interference, dicroicphenomena, crystal orientation, etc. It has pictures, exercises and experiments for beginners etc. Unfortunatly as simple as it all is the author could not explain it all in less than 100 words . It's easy to get confused when we paraphrase only parts of a statment and then read them in our own mind's context. I would rather leave the explanations to the "experts" the text books. It would prove more constructive to our fellow cutters if the supporters of the optical axis theory could explain how a simple cutter as I could repeatedly beat the theory in fact on stones up to 5mm. Let's not make cutting complicated but simplify and explain how good cutting practices will give you great results. 

FROM MARK KAUFMANN 

SUBJECT: SCAPOLITE 
I bought two hundred carats, three large pieces of "Regal 

Purple Scapolite".from a reputable dealer on the west cm1s1 
approximately two years ago. When purchased the pieces 
were a beautiful red purple on the alb axis and a ligh1 gray 
on the c axis. I was in the safe this morning and looked 111 
the rough It is almost all gray. There is a very smaJ/ 
amount of red/purple left in the stone. This rough has heen 
in a safe for two years and not exposed to light. I am as
suming this rough has been treated Should I inform the 
dealer ? Suppose I would have cut and sold the stones? 
Any info would be appreciated. A.C.Hughes Panache ' Gems. 

The stones were most probably irradiated. If you heat the stones in a toaster oven they would turn back to their original color, yellow! If the dealer is still around let him know. I'm sure he'll compensate you somehow. 
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FROM MARK LICCINI 

http://www.liccini.com/TreatinglQuartz/Quartz.htm 
SUBJECT: TOP AZ, POLISHING 
I was just about at my wit's end: I had to re-cut a pavilion 
of a large pink Afghanistan topaz a third time to eliminate 
scratches which seemed to show up for no reason. I am not 
going to tell you the solution, because technology has ad
vanced and there are new laps I never even heard of Pol
ishes everything. Someone else more on the "cutting 
edge" (pun): 

But I suspect your problem if the problem is all in one direction. You are trying to polish on the cleavage. Difficult. You have to orient Topaz before you start cutting to put the cleavage somewhere where it won't be directly on a facet. I would guess you are going to leave it Pink, but if your intention is to make [it] Blue by irradiation, you must orient both for avoiding the cleavage, and the best direction of color. It is always the"C" axis. And the cleavage in Topaz runs parallel to the "C". So you must orient the stone with the table I 0-15 degrees off the "C" axis to both avoid the cleavage and if you intend to treat. 
SUBJECT: CRYSTAL SYSTEM 
I've never tried to find an optic axis on purpose, never saw the need. Other than very doubly refractive stones there really is no need. You must consider optic axis for color orientation. Tourmaline, Andaluciteare very good examples. These are simple, you just rotate them to put the best direction of color down the table. But when you deal with WhiteTopaz, White Beryl, you don't have the color guide. So you need to orient by the Crystal structure, or with Topaz to find the cleavage. Another reason to orient, to keep the cleavage off of a large facet or the table. These stones almost always go to the labs for irradiation. The lab charges are the most expensive part and they charge by weight. So you would want to put in cut stones to lower your costs, and to reduce breakage. To achieve the best color results after irradiation, you will have to orient them according to optic axis, lacking the color guide with white stones, you will need to use the crystal structure. 

FROM ROBERT LEE 

SUBJECT: REFRACTION 
Paul Ahlstedt wrote: Light cannot be further refracted once it has entered a gem material . Rather, refraction occurs at 
the interface between the air and the gem material (surface). 
This means that light entering a gem through the table in the 
direction of the optical axis IS NOT further affected by bire-
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fringence (regardless of how many times it bounces around 
the interior of a gem before emerging). 

I wondered if he/someone could clear this up for me. If the stone has three axis, each with a different refractive index �d .li�t enters one and exits another, then upon exiting � au, 1t will be refracted according to the ratio of the speeds in the stone (in the axis it was travelling) and air, right? That is, it doesn't "remember" the axis it entered and use that relative speed to change angles at the air/stone interface. If it did light would be travelling down that axis at different speeds depending on where it entered the stone. So it changed speed in the stone. Are you saying it changed speed inside the stone without refracting? 
FROM ROY KERSEY 

SUBJECT: TOURMALINE, STEP CUT 
Steve, I'm no tourmaline expert, but the experts I read say to cut a step cut (you'll get about the best yield this way anyway if you have a typical tourmaline crystal) and use typical step cut angles ( about 4142 degrees for the pavilion mains for tourmaline, critical angle 38 degrees) for the long sides and the crown. Then on the short sides only (the sides perpendicular to the "c" axis) cut angles of 60-80 degrees. The ends will go dark at regular angles if the stone is opaque looking through the "C" axis. Of course, not all tourmaline is dark that way. I have some that's been tumbled that is a typical olive green one way and a really pretty teal down the "C" axis. You could cut it with regular angles all around and orient it to get either color in the stone depending on which way you oriented the table. The same is said to be true for pinks and reds and some of them have best color down the "C" axis. I don't know why you'd cut a tourmaline with angles like 29 degrees unless it were too dark and you were tying to window it. Maybe that was the plan with tourmaline baguette. 
SUBJECT: POLARISCOPE 
Regarding the polariscope, they are easy to make with a couple of polaroid filters for your 35mm camera lens. If you have a local camera store with a junk box, you may find some odd sized filters (like old 49mm diameter ones for old 50mm focal length lenses), maybe scratched a little, for a couple of bucks each. Then you will need a light source such as a night light below the lower polaroid. Stone goes between the polaroids, top polaroid is rotated until the light is dimmest ( extinction position) without a stone present. and then the stone is placed between the polaroids and rotated. When "C" axis is vertical, the stone remains dark as it is rotated about this vertical axis. As far as how to put all this together, that is probaly best left to the individual's ingenuity, as epoxy, tuna cans, etc. can be used to create as simple or elaborate an instrument as you choose. Even a flashlight 
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FORUM and two lenses from old polaroid sunglasses can be used in an impromptu arrangement. Just set the flashlight with the beam vertical, lay one sunglass lens on its clear lens, hold the other one in the correct rotational position above it and examine your stone between them. Again, you have the flashlight and the sunglasses (scratched) which are available from the thrift store. Find out which are polarized by seeing if they cut glare and by taking two pair and rotating the lenses behind each other till you find two pair that show the bright-dark-bright pattern as you tum the lenses. 
FROM JONATHAN L. ROLFE 

SUBJECT: TOP AZ, STONE AXES 
I also had a question about cutting topaz just off of the 
A or B axis. The topaz I have is a light tan on the A or 
B axis and orange on the C axis. I was thinking of do
ing an Emerald cut where the C axis is the long dimen
sion in hopes that the center will be the tan color and 
the edges will be orange. Will this happen? 

It depends. Watch the culet, even if it is skewed 5-10° from any axis. I have been cutting them as 16 ( sym.) MAIN barion cushions lately. A gold "Fan" appears, with a red one 90° from that, so it looks like a bicolored Maltese Cross. These throw "sparks" into the other axes . . .  Actually, I have been more successful with the cheaper grades which show the "red" C axis, than I have with some of the best Tangerine Imperial. 
SUBJECT: TOPAZ 
Please expand on this a little. I have a red/orange 
topaz that I've kept forever because I had no idea how 
to cut it. It is truncated pyramid shape with bright red 
down the center of the pyramid and orange across the 
pyramid I'd really like to know how to make it special. 
A diamond or oval cut would flt the rough. 

I would get another piece of rough for the bicolor project. Your rough will produce a red stone with sprays of gold fire, depending on the degree of pleochroism in that crystal. If it is champaign on the AB orientation it will work out better than if it is dark. A natural crystal has a parralellopiped/ lozenge shaped cross section like you drew, so the C axis is coming out of the screen at you. Tum the crystal so the C axis makes the major dimension of a rectangular cushion. Face the table first, skewing it a few degrees away from the flat plane of the crystal. You will be grinding and polishing the A or the B axis. In addition to skewing it from the A plane, do it on the B as well, so you will be grinding one comer more than the opposite one. In this way, NO plane will be on a cleavage plane exactly. It sounds more complicated than it is. 
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FROM DAVE THOMPSON 

SUBJECT: CRYSTAL SYSTEM 
. . .  We all understand that the C axis runs down the center of 
a crystal and the A and B axis are the sides of a crysta. Are 
there any people out there that can explain in the English 
language what the difference is between the A and B axis so 
most of us can understand? . .  lfyou can't do it in one hun
dred words or less forget it! 

The ABC axes are a coordinate system in which the standard crystallographic groups can be described in 3 dimensions. In the cubic crystal system ( equivalent to the cartesian coordinate system or xyz coordinates) all 3 axes have the same length and they are all 90 degrees apart. Other crystal systems differ in the length or relative orientation of these 3 axes. When the A and B axes have the same length and the same relative orientation with respect to the C axis, then they are equivalent and there is no functional difference between them. 
FROM GORDON ZUMACH 

SUBJECT: HEAT TREATING, MONTANA SAPPHIRES 
Picture a heat treated Montana sapphire. It is a good blue all the wayaround on the C axis, but the center 25% is clear. If this is cut as an SRB with the culet in the center of the clear, will the stone be solid blue or will the clear center show up? Suppose the color only goes 3/4 of the way around? 
SUBJECT: CRYSTAL SYSTEM 
In re: FD 1/20/99 ( 1) A DR stone viewed thru the C axis between crossed polars will be LIGHT. Look at a quartz xtal if you have a polariscope. (2) A SR stone viewed thru crossed polars will be DARK unless ADR is present. (3) To find the C axis on a cobbed piece of quartz is very tough because even tho you may be on the C, all those little facets will have light bouncing around inside that stone l ike crazy so you will still see dark areas as you move the stone. Try it! (4) Dispersion creates rainbow flashes and is not related to high RI. Certain glass is a good demo. (5) A dichroscope separates the different colors of different axis of DR stones as long as you're NOT looking down the C axis. Imagine two pieces of polarized film side-by-side with the polars at 90 degrees of each other. One film would pass the light of one axis which would be the color of that axis. The other film would pass the light of the second axis which would be the color of that axis. Therefore you would see the two different colors side-by-side. 
The December issue of the newsletter will address <lopping and transferring. 
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LET'S GET ACQUAINTED 

PAUL AHLSTEDT 
I guess you could say that I have been involved with rocks and gems for almost my entire lif�. It began when I was a small boy, and my grandfather took my sisters and me out rockhounding. we collected many of the agates and jaspers common here in the California desert, along with the famous pegmatite minerals of San Diego County where he lived. When I was old enough, I was given a rock tumbler for my birthday - and that started the whole exodus! When I ran out of materials to tumble that I had collected, I would steal "decorative" rocks from the neighbors yards to load my little spinning treasure maker! 
Eventually the novelty wore off however, and I had to move on to bigger and better things. First, came cabbing and then carving. Somewhere in the mix though, a magical day arrived - My grandfather took our family to one of his friends house for a BBQ one summer (we called him "Uncle Mark"). As it happened, Uncle Mark was in his garage when we arrived - and FACETING A GEMSTONE! ! !  I was only 7 or 8 at the time, and I was immediately fascinated with it. I had never seen anyone facet a gem before! I knew then that faceting was what I wanted to do when I grew up, and I never lost the dream .. . 
Unfortunately, it would be years later before I ever obtained my first machine. I did eventually though, and have owned virtually every machine made since. I just started cutting one day, and never stopped! Today, faceting is my profession, and probably will be until the day I leave this earth. 
In 1993, I decided to start a mineral exploration company which soon branched into the sales of rough gem materials ( a great development for a faceter as you always have a good supply of materials to cut!). This worked out well, and I decided one day to offer my faceting services to the public. As a result of that, we were the first company ever to offer "competition quality" faceting services to the general public. This also culminated in an American Gem Trade Association "Cutting Edge" Award Winner in 1997, the only year we competed. I have been published in almost 20 trade publications internationally, and frequently contribute to Colored Stone magazine. 
Later in 1998, I became aware of the USFG from Laney Kannaby who was friends with the late Bill Deasley (the prior editor of this newsletter). Lance had told me that Charles Moon was looking for a new editor, and I was immediately interested in the position after Charles sent me an edition of the newsletter to examine. Jack Gross would wind up being selected though, and he does a beautiful job 
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�th �s publication each issue! That did lead to a new proJect with the USFG for me however, serving on the "Panel of Examiners," a program offered through the USFG where members can have their faceting work 11critiqued" to help improve their ability. I have been a USFG member for about one year now. 
Today, I have several new projects in the works including the development of the first ever grading system for faceting rough materials in the history of the gem trade. I have also started a new Discussion Digest on the net for those interested in faceting, lapidary, minerals, jewelry, etc. Add to this our online "Public Room," a chat room devoted to the discussion of faceting and related interests which is staffed Monday through Saturday beginning at 6:00pm PST. All of these things can be found at our website at: <http:// www.gemking.com>http://www.gemking.com 

Allan Beck 

I am a life long resident of Idaho, currently living in Meridian. I purchased my first faceting machine ( a 1960' s Prismatic Accuraflex) at age 12, and learned through Mr. Soukup's book, plus the occasional tutelage of Quincy Howell. I graduated from the University of ldaho (B.S. Geological Engineering I Mineral Exploration, 1982) but found work as a cutter of star garnets at a gem shop in Boise. New engineers were a dime a dozen back then. 
Today I work as a repair goldsmith, plus do custom faceting, gem repair, and gemstone inlay on the side. I frequently find my past classes in mineralogy and crystallography very helpful when faceting. My current faceting machine is a Facetron, with the Ross Clark gauge. I also have an older O.M.F. unit which I'd love to have more time to experiment with. After faceting competitively in the 1970's I now l ike to work with designs which are simple to execute, but show maximum brilliance and complex reflective patterns. GemCad and I have become good friends - thank you Robert Strickland! While I have cut everything from sphene to diamond (repolish tables) I especially enjoy garnets. I po l ish predominately with 50k diamond on a metal lap. I have found the faceters conferences I've attended ( such as this year in Kennewick) very enjoyable and "profitable'' with new ideas from others (that means all of you!) Thanks ! 

CHARLES L. MOON 
I was born on a 90 acre cotton farm in Southwest Oklahoma. At age of 9, picked (not pulled) cotton for one cent a pound. If I made 25 cents in a very long day --Sunrise to Sunset - r was Rich! As I pulled that cotton sack along, it was a toss up as to which interested me most, the cotton in the cotton boll or the possible arrow head that might turn up in the sand. Arrow heads from the days of the roaming buffalo 
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!&.I:.§ could be found on our farm as well as an occasional 'purty' Flint -- Saved them all -- Love for rocks began early; hate for cotton began early too! 
One Sunday -- Age IO -- picnicked below Luggart Dam on the North Fork/Salt Fork of Red River -- Saw a beautiful Sun Fish -- Had to catch it and needed bait -- Found a fresh water muscle shell, opened it and voila! a 4 to 6 mm perfectly round rose pink pearl. My Mom sold it for $30.00! Do you have any idea how much money that amounted to in 1 932? We lost a beautiful 3 story mansion -- Owed only $400 on it at the CRASH! (Born on the farm -- Dad got rich -- Moved to Altus, OK -- The CRASH came -- Lost our home -- Back on the farm.) 
At 12, I had to travel to Oklahoma City -- Became cook, house cleaner and baby caretaker for my Sis, who suffered a Caesarian from her first child. By this time gemstones in rings and jewelry store windows attracted me like 'mudholes tempt mosquitoes.' One Sunday, a newspaper article featured a picture of a gemstone, the man who cut it and his home built machine -- DID ME IN! ! -- I thought gemstones were made in Heaven and forever out of reach. ( IT WAS POSSIBLE! POSSIBLE! not only to REACH THEM, BUT MAKE THEM!) My stomach, with that desperate yearning sensation, went right down my legs and OUT! And to this day, have not been able to catch up with that yearning. But soon, in 2000 -- THAT NEW MILLENNIUM --'Gonna' catch up with that 'yearning', and facet my Facetron to oblivion ! 
After Masters and PhD work at the Eastman School of Music, Rochester NY, I ended up at Humboldt State University as Chair of the Music Theory and Composition Department -- Began to dream MORE about learning to facet. - BUT! Due to listening to all of my rock hound friends who constantly preached, "You take up faceting and you will 
NEVER, EVER, polish a 'cab' again!" -- I dilly-dallied for years, then, after a definite 'to heck' with them, bought my first faceter -- A $2,000.00 digital metal-'beaut' -- Most impressive, but absolutely worthless -- Pouted for 6 years about that $2,000.00 -- 'Bit the bullet' and ended up with a Facetron. 
In 1990, I ran around with the wrong faceting geniuses, C. Hettich, V, Johnson, J Alden, J. Ball -- JUST KIDDING! -FANTASTIC F ACETERS -- Somehow as a "NuN" -Nervous-untrained-Novice, I ended up, just by chance (no one else would take it), as the coordinator for the 1992 Australian International. I returned as coordinator in 96 and 98, and became VP of the USFG in 98 and have been busier than a scratching "Cat On a Hot Tin Roof'' -- Primarily -Hanging out at the computer! -- 'Gotta' catch up with that 12 year old kid's yearning --AND! --At the first second in 2000, 
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hope to realize my dream! -- and THAT IS FACET WITHOUT INTERRUPTION! 

ANSWERS TO JUNE'S STONE 

DIMENSION PUZZLE 

By Jack E. Gross 
QUESTION 1 .  
• Dimension 7 is dimension C. • Dimension 5 is dimension W. + L = 40MM. • Since the stone is round, L = W, and thus W = 40MM. • Therefore C = 40 x 0.250 = IOMM (the table width). 

(Continued on page 32) 
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ANSWERS 
(Continued.from page 31) 

QUESTION 2. 
• Since the quiz stone is a Standard Round Brilliant, the minimum facet angle change caused by changing the crown height would be the angle of the star facets. 
QUESTION 3. 
+ Dimension 4 is dimension P, which is 20MM (by approximate measurement with the included scale). • Dimension W = 40MM (determined in QUESTION 1). • Thus, P = W x 0.500 = 20MM, which approximates the dimension of P/W. 
QUESTION 4. 
+ Dimension 3 is the girdle dimension. • The equations L/W, T/W, T/L, and P/W do not involve girdle width. + Thus, none of these equations are changed by changing the girdle width. 
QUESTION 5. 
• The value 0.02 in the equation (P + C)/(W + 0.02) is the girdle width. 
QUESTION 6. 
+ Dimension L = 40MM (given in QUESTION 1 ). • Dimension W = 40MM (determined in QUESTION 1 ). + Dimension T = L x 0.400 (given in QUESTION 4). + Thus, dimension T = 40MM x 0.400 = 1 6  • Dimension P = W x 0.500 (given in QUESTION 4). • Thus, dimension P = 40MM x 0.500 = 20 MM 
QUESTION 7. 
• Dimensions L and W (length and width) would be changed in order to establish a new girdle. • To maintain the relationship of the table width to the stone length and width (i.e., T = L x 0.400), the table width would be changed. • Since the stone's width (W) is changed, the pavilion depth (P = W x 0.500) would be changed. • Since the stone's width (W) is changed, the stone's height (H = W x 0. 769) would be changed. + Since the stone's width (W) is changed, the crown height (C = W x 0.250) would be changed. • 
QUESTION 8.  
Carat weight = y_ x (W x W x W) x Specific gravity W3 200 
Carat weight = 0.275 x 64 x 2.66 = 234.08 
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"FIRST" 

(Continued.from page 15) hint of what the others had said. 
Don Olsen: PATIENCE (may have to spend 4-8 hours polishing some stubborn facets). 
Ed Romack: PA TIEN CE (Start every stone as a competition stone---high quality work requires patience). 
Jim Hoeschen: PA TIEN CE (treat every stone as a series of jobs to be completed). 
Dick Glisman: EXPERIMENTATION ( don't rely on any one "procedure." Be prepared to do things differently). 
Carl Unruh: LIGHT POSITIONING (Quality work depends on being able to see the details). 
Dick Walker: ACCURATE DOPPING AND TRANSFER (failures in these areas contributes to loss of quality). 
Carroll Dillon: PATIENCE (especially in learning to deal with different stone materials). 
Don Kendall: MACHINE MASTERY (learn to be consistent with your faceting machine). 
Cliff Jackson: ACCURATE STONE ALIGNMENT (keep the facets flat from lap to lap). 

The Round Revisited 

by Fred Van Sant 
With some 800-900 round designs existing, I have long considered it very difficult to come up with new designs for the round shape, and with the exception of three round checkerboard designs, I have for years avoided designing rounds. 
However, after seeing that nearly all round designs resort to repeated pie-shaped sections, I came up with "Flash" and "Flash-2", which avoid pie-shaped sections on the crown by using a pattern which cuts across the individual slices of pie, usually with lines that cut diagonally across the crown. Exploring this idea with different gears and different numbers of girdle facets, the number of Flash designs has grown now to 14. Two more are presented in this issue; others will follow. The pavilions for these designs have remained fairly standard. They are easy to preform and very brilliant. 

(See Fred's flash cuts on pages 33 and 34) 
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F l a s h -5 

96 Index Gear 
Angles for RI = 1 .7+ 
Crown:  Angle I ndices 
1 .  4 at 37.71 ° 9 6 , 2 4 , 48 , 7 2 .  
2. 8 at 39.99° 4 , 20 , 2 8 , 4 4 , 5 2 , 6 8 , 7 6 , 9 2 .  
3. a at 36.95° a ,  1 6 , 32 , 4 0 , 5 6 , 6 4 , 8 0 , 8 8 .  
4. 4 at 36.00° 1 2  , 3 6 , 60 , 8 4 .  
5. 8 at 34.57° 2 , 2 2 . 2 6 , 4 6 , 50 , 7 0 , 7 4 , 9 4 .  
6. a at 31 .20° 7 ,  1 7 , 3 1 , 4 1 , 5 5 , 6 5 , 7 9 , 8 9 .  
7. 4 at 29.83° 1 2 , 3 6 , 60 , 8 4 .  
8 .  4 at 30.68° 9 �  2 4 , 48 ,  7 2 . 
9 .  4 at 1 5.39° 9 6 , 2 4 , 48 ,  7 2 .  

Shape = 24-sided Round .  
L/W = 1 .0 
Table Area = 33.0 % 
T/W = .5273 
C/\N = . 1 260 VF = .20 
P/\N = .4346 GVF = .00395 
H/W = .5806 

For C/W = . 1 5 
Crown:  Angle 
1 .  4 at 42.63° 

2. 8 at 44.97° 

3. 8 at 41 .85° 

4. 4 at 40.86° 

5. 8 at 39.37° 

6. 8 at 35.80° 

7. 4 at 34.33° 

8. 4 at 35.24° 

9. 4 at 1 8 . 1 5° 

H/W = .6046 
Ind ices 
9 6 , 2 4 , 4 8 ,  7 2 .  
4 , 2 0 , 2 8 , 4 4 ,  52 , 6 8 ,  7 6 , 9 2 .  
8 ,  1 6 ', 3 2 , 4 0 , 5 6 , 6 4 , 8 0 , 8 8 .  
1 2 , 3 6 , 6 0 , 8 4 .  
2 , 2 2 , 2 6 , 4 6 , 50 ,  7 0 ,  7 4 , 9 4 . 
7 ,  1 7 , 3 1 , 4 1  , 55 , 6 5 , 7 9 , 8 9 .  
1 2 , 3 6 , 60 , 84 .  
9 6 , 2 4 , 48 ,  7 2 .  
9 6 , 2 4 , 4 8 ,  7 2 .  

For a n  easier alternate pavilion, cut 24 at 
4 1 . 00° 96-4-8- 1 2- 1 6-20-24 etc. 

Pavilion: 
1 .  4 at 42. 1 0° 

2. 8 at 42.34 ° 
3. 8 at 43.82° 

4. 4 at 41 .00° 

5: a at 40.82° 

6. 8 at 40.55° 

7. 2 at 40 .40° 

Indices 
9 6 , 2 4 , 48 ,  7 2 .  
4 , 2 0 , 2 8 , 4 4 , 5 2 , 6 8 ,  7 6 , 9 2 .  
8 ,  1 6 , 3 2 , 4 0 , 5 6 , 6 4 , 80 , 8 8 .  
1 2 , 3 6 , 6 0 , 8 4 .  
9 ,  1 5 , 3 3 , 3 9 , 5 7 , 6 3 , 8 1 , 8 7 .  
5 ,  1 9 , 2 9 , 4 3 , 5 3 , 6 7 , 7 7 , 9 1 . 
9 6 , 2 4 , 4 8 ,  7 2 .  

Designed by Fred Van Sant 
Apr i l  1 99 9  

w 
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F l a s h -6 

72 Index Gear 
Ang les for R l = 1 . 7+ 

Crown :  Angle I nd ices 

Vol. 9 No. 3 

1 , 1 2  at 46. 67° 2 I 1 0 ! 1 4 I 2 2 t 2 6 , 3 4 t w 
3 8 , 4 6 ,  5 0 ,  5 8 , 6 2 ,  7 0 .  

2. 6 at 58.38° 6 ,  1 8 , 3 0 , 42 , 5 4 , 6 6 .  

3 . 6 at 43 . 1 6° 7 2 , 1 2 , 2 4 , 3 6 , 4 8 , 6 0 .  

4 .  6 at 20.21 .) 6 ,  1 8 , 3 0 , 4 2 , 5 4 , 6 6 .  

5. 6 at 1 2.00° 7 2 ,  1 2 , 2 4 , 3 6 , 4 8 , 6 0 .  

Shape = 1 8-sided Round 
Table Area = 28. 1 % 
T/W = .50 
Cf\N = . 1 380 
P/W = .4346 

September, 1999 

7 2  

C H/W = .5926 
_i._ ,__,. ___ _,__�--�-----...-���� 

VF = .205907 
GVF = .003848 

Pavilion Cutting Instructions: 
1 .  Cut set 1 to Temporary Culet Point .  
2. Cut set 2 t o  make PCP. 

Pav i l i on : Indices 
1 , 1 8  at 4 1 .80° 2 t 6 t 1 0 1 1 4 ,  1 8 ! 2 2 1 

2 6 ,  3 0 , 3 4 ,  3 8  , 4 2 . 4 6 ,  
5 0 ,  5 4 ,  5 8 ,  6 2 , 6 6 ,  7 0 .  

2 . 6 at 41 . 00° 7 2 , 1 2 , 2 4 , 3 6 . 4 a , 6 o . 
Designed by Fred Van Sant 
Ap r i l  1 999  

i 
H T  

1 r 

7 2  
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BALLOT FOR USFG OFFICERS FOR 2000 to 2002 

The 1998 Nomi nations Committee has recommended the fol lowi ng officers for President, Vice President 
and Secretary. Mark your  vote accord i ngly and MAI L the bal lot to Charles L. Moon ,  1 55 Myrtle Court ,  Ar
cata, CA 9552 1 -651 1 by NOVEMBER 1 5th 1999. 

• President: G lenn Kle in  __ . 

Write i n  Cand idate __________________ _ 

• Vice President: Jerry Capps __ . 

Write i n  Candidate __________________ _ 

• Secretary: Janene Low __ . 

Write i n  Cand idate __________________ _ 

These officers wi l l  serve for two years from 2000 to 2002 begi nn i ng January 1 ,  2000 and endi ng Decem
ber 3 1 , 200 1 .  

BIOGRAPH ICAL SKETCHES 

Glenn Klein 

G lenn is  one  of America's most outstand i ng world -class faceters. S ince 1986 he is  the most wi nn ing USA 
cutter i n  the Austra l ian  B i -Annual  I nternational Facet ing Chal lenge. He was at one t ime the top scorer on 
the American Team,  and has been a member of that team since 1986. He is  one of the founders of the 
USFG ,  and is  fu l ly aware of the princi p les upon which the USFG was founded . 

Jerry Capps 

Jerry is  one of America's foremost current designers of gemstones . From his many designs that are pub· 
l ished by the Lapidary Journal , he has become National ly and I nternat iona l ly known. In fact , he was i n 
strumental i n  gett i ng the  Lapidary Journa l ,  after a long absence , back i nto pub l ish ing faceti ng designs. 

Janene Low 

Janene i s  a former Vice President of the Port land based "Co lumbia Wi l lamette Facet ing Gu i ld ," and is a win· 
n i ng Nov ice-Facetor. She is  the w ife of Terry Low, one of Columbia Wi l lamette Faceti ng Gu i ld 's foremost 
faceters and former Pres ident of the C.W.F .G .  Janene is an expert typist and fu l ly knowledgeable of the 
computer's communication capabi l it ies 

Signed _________ ......-________ Date _________ _ 
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FACETER'S SYMPOSIUM 2000 

THE FACETER'S GUILD of SOUTHERN CALIFORNIA 

IN CONJUNCTION WITH THE 

"GOLD & GEM SHOW" 

PRESENTED BY THE 

September, 1999 

CALIFORNIA FEDERATION of MINERALOGICAL SOCIETIES 

AUGUST 4, 5, 6, 2000 at the 

RIVERSIDE CONVENTION CENTER 

3443 ORANGE STREET, RIVERSIDE, CALIFORNIA 

FACETERS COMPETITION RULES 

ELIGIBILITY: ANYONE REGISTERED AND IN ATTENDANCE AT THE SYMPOSIUM MAY ENTER THE COMPETITION. TIIlS IS A 
SINGLE STONE COMPETITION AND JUDGING IS ON WORKMANSHIP ONLY. YOU lViA. Y ENTER IN ONE OF THE 
FOLLOWING CATEGORIES: 

N O  VI CE: nns LEVEL IS FOR A F  ACETER WHO HAS NOT PLACED FIRST IN ANY NOVICE COMPETITION, AND HAS 
NEVER ENTERED IN A HIGHER LEVEL OF COMPETITION. 

ADV AN CED: nns LEVEL IS FOR ANY FACETER WHO HAS NOT SCORED 90 OR MORE POINTS IN MASTERS COMPETITION. 

MASTER: nns LEVEL IS OPEN TO ANY FACETER WHO IS NOT COMPETING IN THE NOVICE OR ADVANCED 
CATEGORIES. 

AW ARDS: FIRST PLACE TROPHIES WILL BE AWARDED IN EACH OF THE THREE CATEGORIES. 

RULES FOR THE COMPETffiONS: 

THE FOLLOWING RULES APPLY TO ALL CATEGORIES UNLESS OTHERWISE STA TED FOR THE SPECIFIC CATEGORY. 

1 .  ALL COMPETITORS MUST CERTIFY THAT THEIR ENTRY HAS BEEN CUT BY THE ENTRANT. 
2. ALL ENTRIES SHALL BE ACCOMPANIED BY LABEL STATING THE SPECIFIC TYPE OF MATERIAL, NAME OF CUT. 
3. THE WIDTH OF ENTRIES SHALL BE "W" AS SHOWN ON THE DIAGRAMS. 
4. THE MINIMUM WIDTH FOR NOVICE AND ADVANCED ENTRIES SHALL BE 10.0 MM. 
5. THE MINIMUM & MAXIMUM WIDTH RANGE SHALL BE 9.9 TO 10.1 MM FOR THE MASTERS ENTRIES. 
6. THE GIRDLE MUST BE POLISHED. 
7. ALL COMPETITORS MUST CERTIFY THAT THEY AGREE TO THE ABOVE RULES 
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JUDGING FOR THE COMPETITIONS: 

1 .  JUDGING WILL BE ON WORKMANSHIP 
2. JUDGES WILL USE A 10  POWER HAND LOOP AND A 40 WATT BULB. 
3 .  ALL DECISIONS OF THE JUDGES WILL BE FINAL. 
4. A MINIMUM SCORE OF 75 IS REQUIRED TO QUALIFY FOR A NOVICE TROPHY. 
5 .  A MINIMUM SCORE OF 90 IS REQUIRED TO QUALIFY FOR AN ADVANCED OR MASTER 

TROPHY. 

SCORING FOR THE COMPETITIONS: 
SCORING WILL BE BASED ON WORKMANSHIP ONLY SYMMETRY, MEETS POLISH ETC. 

COMPETITION CATEGORIES 

N O V  I C E: ALL ENTRANTS ARE TO CUT THE PARADISE BRILLIANT CUT. MATE 
RIAL MAY BE ANY NATURAL OR SYNTHETIC OF ANY COLOR OR COLORLESS. 

ADVANCED: ALL ENTRANTS ARE TO CUT THE ALTERNATOR CUT. 

-MATERIAL SHALL BE CUBIC ZIRCONIA OF ANY COLOR OR COLORLESS. 

MASTER: ALL ENTRANTS ARE TO CUT THE EL DIABLO CUT. MATERIAL SHALL BE 
COLORED SYNTHETIC SPINEL. 

ALL ENTRIES MUST BE IN THE HANDS OF THE COMPETITION CHAIRMAN BY FRI
DAY, AUGUST 4, 2000 @ 1 1 :AM. YOU MAY SEND YOUR ENTRY WITH SOMEONE ELSE. 
HOWEVER YOU MUST BE PRESENT AT THE AW ARDS LUNCHEON TO BE ELIGIBLE 
FOR AN A WARD. 

SECURITY 
AFTER RECEIPT, SECURITY AND DISPLAY WITH BE PROVIDED BY THE SHOW'S 
SPONSORS. THE FACETER'S GUILD & CFMS ARE NOT RESPONSIBLE FOR LOST OR 
STOLEN ENTRIES, NOR FOR ENTRIES NOT RECEIVED IN SUFFICIENT TIME FOR 
JUDGING. 

ALL MAILED ENTRIES ARE TO BE SENT BY REGISTERED MAIL TO: 

BOB HAINES 
COMPETITION CHAIRMAN 
6178 MacarthurWay 
BUENA PARK, CA, 90620 
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Novice Entry 

18 

24 

30 

Modified Paradise Brilliant 

for 96 Index Gear 

Angles for R.I. = 1 .54 
65 facets + 16 facets or; girdle = 81 

8·fold, mirror-image symmetry 
96 index 

1./W = 1.000 T/W = 0.603 T/L = 0.603 
P/W = 0.446 C/W = 0.167 

H/W = (P+C)/W +0.02 = 0.632 
PIH = 0.705 C/H == 0.264 

Vol./W " 3  = 0.216 

Pavilion 

l lf4.00 03-QIJ-lS-21-27-33-39-45-
51-57-63-69-75-81-87-93 

G 9).00 03-C.S-1.5-21-27-33-39--45-
51-57-63-69-75-81-87-93 

2 42,00 $-l2-24-36.J48-60-l.Z-84 
3 '40.50 ll-23-35-47-59-71-83-$ 

Crown 

1 LiS.00 03-Q9-15-21-27-33-39-45-
51-57-63-69-75--81-87-93 

2 tt().00 9>-12-24-36-48-60-72-84 
3 25.00 �lB-30-42-S4-fJ6-i8-9l 
T 0 .00 Tct>le 
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Advanced Entry 

96 

----w----

1 
I 

Modified Alternator Cut 

by Don Olsen 
Modified for 96 Index Gear 

A!�}es ai� as Llsted by Designer for CZ 
Angles for R.I. = 2.18 

77 fa� + 8 facets on girdle = 85 
8-foid, mirror-image symmetry 

96 index 
t/"..,'-¥ = 1.000 T/W � 0.515 T/L = O.S15 

P/W = 0.523 C/W = 0.220 
H/W = (P+C)/W+0.02 = 0.764 

PIH = 0.685 C/H = 0.288 
Vol./W A !l = 0.295 

Pavilion 

1 53,00 96-12-24-36-48-8)-72-84 
G 00.00 96-12-24-36-48--60-7'2-84 
2 47.00 02-lD-14-22-26-34-38-16-

S0-58-62-i0-74-82-86-94 
3 45.00 96-12-24-�72-M 
4 41,00 QIS-07-V-19-29-31-41-'6-

53-55-65-67-77-79-89-91 

Crown 

39 

1 60.00 96-12-24-36-48--60-72-84 
2 ta0.00 (6-J.8.J>.."2-54-66-78-9> 1.r, .-. 
3 30.00 18-42-66-00 --------
4 30.00 96-12-24-36-48-8)-72-84 
T 0.00 Td>le 
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Master Entry 

66 

72 

78 

80 

84 

54 42 

90 

Jot---T ----!9f 

36 

12 

�---L----

30 

24 

18  

I 
I 

FVS-249 El Diablo f; , o 
by Fred Van Sant 

Star Cuts 5 
Angles for R.I. = 1.76 

69 facets + 8 facets on girdle = 77 
2-fold, mirror-image symmetry 

96 index 
L/W = 1.321 T/W = 0.673 T/L = 0.509 

P/W = 0.555 C/W = 0.194 
H/W = (P+C)/W+0.02 = 0.768 

P /H = 0. 722 C/H = 0.252 
Vol./W "' 3 = 0.353 

Pavilion 

1 66.36 05-43-53-91 

2 60.00 16-32-64-8) 
3 55.23 �-42-54-00 
4 44.50 18-30-66-78 
5 41 .00 04-12-20-28-36-44-

52-60-68-76-84-9'2 

6 9).00 05-43-53-91 

7 ro.oo 16-32-64-8) 

Crown 

1 60.29 05-43-53-91 

2 56,39 16-32-64-8) 

3 48.18 02-46-50-94 

4 48,q() 08-�56-88 
5 23.73 05-43-53-91 
6 41.37 21-27-69-75 
7 12.ll 96-� 

8 13.07 10-38-58-86 
9 10.18 24-n 
10 46,q() 12-36-60-84 
11 20,Zl 16-32-64-8) 

T o.oo TC1>le 

40 



U.S.F.G. Newsletter Vol. 9 No. 3 

UNITED STATES FACETERS GUILD 
Application for Membership 

September, 1999 

The USFG is open to faceters everywhere. Our primary goal is to improve the art and science of faceting 
through our newsletter and cor;espondence. Our secondary goal is to improve competitions and competition 
rules, both in the U.S. and internationally. Officers are elected every two years for 2 year terms; 1.998 begins 
with new officers. Issues are voted on by mail. Members receive our Quarterly Newsletter, usually containing 
about 20 pages each, and the right to participate in the USFG activities. New members receive a copy of our 
Constitution upon request. 

Name: Mr. Mrs. Ms. 

Street Address _________________ Telephone ---------

City, State, Zip--------------------------------
1 am a faceter I am interested in becoming a faceter _. 

How long have you been faceting? _. 

I compete or have competed at the following levels: 

Junior Novice Intermediate Advanced Master _ 

I do not wish to compete _. 

I have a display case _ 12 stones 2o+ stones Educational Other _____ _ 

Which machine do you cut with? __________________ ---------
Do you cut commercially? Yes _ No Are you a gemstone deai�r? Yes _ No _ 

Do you need help with, or information about, your type of machine? Yes _ 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 if applicable ___________________________ ___ 

Are you a member of the Faceters Digest? Yes _ No _ 

Do you belong to other faceting guilds? Yes _ No If Yes, please list below: 

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

Special talents or interests to share? Please list below: 

Enclosed is my check for $15 (U.S.) for 1 year membership in USFG ---------
$16 (Canada), $19 (Overseas) 

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

Dayton, OH 45430-11 12 
Telephone: (937) 426-51 12 

Rev. 8-98 
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