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PRESIDENT'S MESSAGE 3 Mar 96 

By Jim Ball 

During the last few months, since our last USFG News
letter, several major changes have occurred. 

First, it is with sincere sorrow I have accepted the resig
nation of our treasurer, Fred Van Sant. This will be the 
first time since formation of the USFG that Fred has not 
been an officer or Newsletter editor as well as a vital 
organizer. We have become an international organization 
through the hard work of Fred and his dedication to face
ting. Each and every member owes a debt to him. I hope 
the best for Fred in his new path. Which as I understand is 
to devote more time and effort to publishing his "Star Cuts" 
books. 

I would like each member to send Fred a letter to tell 
him how much we have appreciated his efforts, his new 
faceting designs, and the1 newsletters he has published. 
Through his diligence the USFG has become one of the 
best informative and enjoyable international faceting 
newsletters. 

Second, I have appointed Don Dunn, the runner up in 
the last election, to fill the vacancy of Treasurer. All dues, 
and requests for disbursements should be sent to: 

Don Dunn 
993 Renown Road 
Dayton, OH 45430 

You can also phone him at (513) 426-5112. Thank you 
Don for agreeing to take this responsibility! 

Third, as you may have noticed · this issue of the USFG 
Newsletter has a new editor. Norman Steele has agreed to 
add USFG Newsletter to his other three editing jobs (BEMS 
Tumbler, PSSCC Bulletin, and Seattle Facetor Design 
Notes). Please give him your support by sending articles, 
new ideas, address changes, or requests for information. 
Since we seldom meet the members face to face the integ
rity of the newsletter as a means of communication is very 
important. Thank you Norm! 

To start a drive for more newsletter articles, I would 
like to request some information from our members. Sort 
of "letters to the editor" article on cutting very smaII stones 
say under two millimeters in the longest dimension. If you 
have ever tried to cut small stones you must be aware of the 
difficulty in keeping small stones on the dop, or choosing 
the right color. Please drop me (or the editor) a line about 
your successes and failures. I will try to incorporate the 
information received into an article that we can publish. 
From my own experience if you have not tried to match the 
cut and color of a lost stone that is only 1 mm long and 0.5 
mm wide, you probably have not learned the fine art of hair 
pulling for failure or thanking God for success. Is there a 
good way? 
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People News 
Contributed by Charles L. Moon 

The Australian International Competition 
will be at the Australian National Gem and Min
eral Show at Toowoomba, Queensland, Australia 
during the Easter Weekend (5-8 April). There are 
10 Americans, 13 Austalians, 5 Canadians, 5 En
glishmen, 2 Finlanders, 1 Frenchman, and 1 Kiwi 
(New Zealander) entering. That is a total of 37, 
exactly the same number as in the 1994 competiton. 

Alphabetically the Americans are: 
Paul Billett from Pennyslvania 
Walter Carss from Texas 
Don Dunn from Ohio 
Ewing Evans from Texas 
Philip Grimm from Ohio 
Dieter Irmischer from Arizona 
Glenn Klein from California 
Ralph Mathewson from Idaho 
Sonia Sonnenberg from California 
Robert S. Stepp from Florida 

For the first time an American, Ed Romack, 
will be a member of the Australian International 
Competition judging team. In the past only Aus
tralian judges were involved with the competition. 
To make the judging even more "international" 
than it is, an English judge was supposed to be 
involved, but had to cancel at the last moment. 

The competition will be held during the Aus
tralian National Gemboree, 5 to 8 April, at 
Toowoomba, Queensland, a city approximately 
100 kilometers west of Brisbane (the capitol of 
Queensland): I have saved enough frequent flyer 
miles to upgrade to "first class", first time in my 

· life I will have had that luxury. Among the people 
who I know intend to be at Toowoomba are: 

Ed Romack, Ralph & Eva Mathewson, 
Ross Clark (Canadian), Philip Grimm, 
Norman Steele, and myself. 

The detailed faceting cuts in this issue are ex
amples of a concept by member Ralph 
Mathewson. Ralph works his design ideas directly 
on the faceting machine so it is not surprising that 
when they are reduced to computerized form by 
different people there are sometimes slight varia
tions in the cutting instructions. The version shown 
in this issue called "Doublestar" is the work of Fred 
Van Sant, those called "Lucky Stars" come from 
FACETS Magazine (Sid Word I think). 

Mathewson's concept is to have a five 
pointed star on both the crown and the pavilion, 
in a variety of stone shapes, so that the crown 
star is superimposed over the pavilion star and 
the composite image is like a three-dimensional 
star. Basically in each shape, the crown pattern 
is a tangent ratio translation of the pavilion. The 
result is that except for difference in height ( or 
depth) the crown is a mirror image of the pavil
ion and there is an even and level girdle. 

The concept thas been applied to eleven pub
lished designs that I know about ( code number cor
respond to the "What's New section"): 

02.160 Doublestar Oval 
03.098 
04.175 
05.096 
05.097 
07.128* 
10.048* 
30.097 
30.097A 
42.049* 
42.049A 

Doublestar Marquis 
Doublestar Rectangle 
Doublestar Pear 
Lucky Star Pear 
Doublestar Square 
Doublestar Heart 
Doublestar Pentagon 
Lucky Star Pentagon 
Doublestar Round 
Lucky Star Round 

* indicates cutting instructions included in this 
issue of USFG Newsletter. Where brightness 
patterns are shown, the model used is L&S 
SPOT+Ambient, Transmission 0.6 at the refrac
tive index indicated in the parameters. This 
model assumes a single lamp located in front at 
15 degrees from vertical which simulates condi
tions for competition judging. Strickland's 
"COS" model gives similar results. 
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BRIGHTNESS PLOT <40> <40> 

I 
w 

l 
I� L----... 1 <80> 

07.123 Doublestar Square 
Reference: Personal communication Ralph Mathewson December 1995 
80 Index LIW=1.000 PIW=0.470 CIW=0.197 TIW=O HIW=0.687 

Rl=1.77 48+8 facets Vol =0.194W3 DIW=0.829 

Step/ Angle· 

PFl 35.0 

PF2 30.0 

Bearing Index 

10-30-50-70 

20-40-60-80 

Gl 

G2 

90.0 10-30-50-70 

90.0 20-40-60-80 

CAM PREFORM 

Remarks 

Cut to TCP (Temporary Center Point) 

Meet PFl at TCP 

Fix dimension "D" 

Level false girdle. Finish cutting preform. 

PAVILION CUTTING INSTRUCTIONS 

Step/Angle 

Pl 43.8 

P2 68.2 

P3 50.2 

P4 61.8 
PS 52.4 

P6 49.7 
P7 43.8 
P8 41.0 

Step/Angle 

Cl 21.9 

C2 46.4 

C3 26.7 

C4 37.9 

cs 28.4 

C6 26.3 
C7 21.9 
C8 20.0 

Bearing Index 

80 

10.70 

20-60 

30-50 

40 
35-45 

16-32-48-64 

01-15-17-31-33-

47-49-63-65-79 

Remarks 

Locate lower girdle 

Level lower girdle 

Level lower girdle 

Level lower girdle 

Level lower girdle 
Meet (P4-P5-1ower girdle) 

Meet (P6-P5-P6) and (P2-P3-lower girdle) 

Meet (P7-P6-P5-P6-P7) and (P7-P3-P4-P7) and 

(Pl-P2-P7) 

Polish in· reverse order, then transfer. 

CROWN CUTTING INSTRUCTIONS 

Bearing Index 

80 

10-70 

20-60 

30-50 

40 

35-45 
16-32""48-64 
01-15-17-31-33-

47-49-63-65-79 

Remarks 

Fix girdle width 

Level upper girdle 

Level upper girdle 

Level upper girdle 

Level upper girdle 

Meet (C4-C5-upper girdle) 
Meet (C6-C5-C6) and (C2-C3-upper girdle) 

Meet (C7-C6-C5-C6-C7) and (C7-C3-C4-C7) and 

(Cl-C2-C7) 
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Avg Brt =48 ,.. w .,, <80> 

Not particularly "bright'', but the interest is in the 
novelty of th� double star. 

10.048 Doublestar Heart 
Reference: Mathewson, Ralph: Seattle FDesign, Jan 96, p2 
80 Index LIW=1.000 PIW=0.658 CIW=0.204 TIW=O HIW=0.882 
52+11 facets Vol =0.319W3 Rl=1.77 

CAM PREFORM PAVILION CUTTING INSTRUCTIONS 
Step/ Angle 
PF1 36 .. 3 [1] 
PF2 37.9 
PF3 35.9 
PF4 34.3 
PF5 34.4 
PF6 39.0 
TFG 90.0 [2] 

Bearingindex :l Step/Angle ' Bearing Index 
07;. 73 : P1 73.5 [3] 07-73 
12-68 P2 75.2 · 12-68 
19-61 P3 68.0 19-61 

· 24-56 ' P4 68.0 24-56 
34-46 PS 62.2 34-46 
40 .P6 81.4 40 
(07-73) (12-68) (19-61) P7 52.1 80-16-32-48-64 
(24-56) (34-46) (40) PS 41.0 [4] 07-19-23-25-39 

41-55-57-71-73 
. 07-73 

Remarks 
·G1 
G2 
G3 
G4 
GS 

90.0 
90.0 
90.0 
90.0 
90.0 

12-68 

[1] Cut a low angle cone to locate TCP (Tempo
rary Center Point). Then cut PF1 thru PF5 to 
TCP. 

19-61 
24-34-46-56 
40 

[2] Cut Temporary Girdle Facets in pairs; ·. · 
Adjust· height as necessary to yield a level false 
girdle. 

CROWN CUTTING INSTRUCTIONS 
Step/Angle 
C1 
C2 

[3] Cut CAM Preform first. G1 through G4are a , C3 
product of the preform. . · C4 

[4] Meet (P1-P2-P7-P7) with index 07-09-23-25. 
This will establish PCP, then cut the other PS 
facets to PCP. 

cs 
C6 
C7 
CB 

46.6 [5] 
49.8 
37.8 
37.7 
30.7 
64.2 
21.9 
15.0 

Bearing Index 
07-73 

. 12-68 
19-61 
24-56 
34-46 
40 
80-16-32-48-64 
07-19-23-25-39 
41-55-57-71-73 

[5] Fix girdle width. Then cut C2 thru C6 
to level the upper girdle line. Design idea and verification cut by Ralph 

Mathewson. Computer computatons for bear
ings and angles.by Fred Van Sant.. 
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Avg Brt =86 1<111-- L ---.ilil>I <80> 

42.049 Doublestar Round 
Reference: Mathewson, Ralph personal communication Dec 95 
80 Index UW=1.051 P/W=0.466 CIW=0.195 TIW=O HIW=0.681 
40+10 facets Vol =0.220W3 Rl=1.77 (Corundum) 

PREFORM 
Step/Angle 
G1 90.0 

Step/Angle 
G1 90.0 

P1 43.8 

P2 60.0 
P3 41.0 

Step/Angle 

C1 21.9 
C2 36.0 

C3 20.0 

Bearing Index 
80-08-16-24-32 
40-48�56-64� 72 

Remarks 
Cut ECED (Equal Center to Edge Distance) by 
keeping mast height constant. 

PAVILION CUTTING INSTRUCTIONS 

Bearing Index 
80-08-1 6-24-32 
40-48-56-64-72 
80-16-32-48-64 

08-24-40-56-72 
01-15-17 -31 -33 
4 7-49-63-65-79 

Remarks 
Already cut if preform was made first 

Locate lower girdle. If there is enough material 
these facets will meet at a TCP 
Level lower girdle 
These facets form the pavilion "star'' and the culet. 

Polish, then transfer to cut the crown. In the transfer 
be sure index 80 pavilion matched index 80 crown. 

CROWN CUTTING INSTRUCTIONS 

Bearing Index 

80-16-32-48-64 
08-24-40-56-72 

01-15-17 -31-33 
4 7-49-63-65-79 

Remarks 
Cut and polish pavilion first. 
Fix girdle width. 
Level upper girdle. Complete girdle should be 
even at this point in the procedure. 
Meet (C1-C2-C1) with index 01 and 15. These 
facets form the crown "star" and should be directly 
over the corresponding pavilion "star". 

Although this design is named "round", in 
our classification system only designs with 
over 14 equal girdle segments and UW=1.0 are 
called "round". This design has 1 O equal girdle 
segments, geometrically a regular decagon for 
which there is a special group "42 Decagon". 

Note there is another published design 
(42.049A Yuletide Star or Lucky Star Round) 
that is similar, but has a small table facet that 
this design does not have. 
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by Norman W. Steele 

Orienting the piece of rough is one of the major con
siderations when preparing to facet a piece of rough. 
After you have identified the material, chosen the color, 
looked for troublesome inclusions ( or other clarity de
tails such as cracks or flaws), finally you get to the 
measurement phase to see if there is enough material 
to cut the design you want. The ratios L/W and H/W 
usually listed for the design can help in this process, 
but will not have much effect unless correlated with 
the orientation of the rough. 

Why is orientation important? 
(1)  enhance color effect -
Pleochroism exists only in doubly refractive materials . 
Often the material we facet have strong color effects 
related to the optic axes. For example: In a blue/green 
sapphire the desired "blue" exits when the table is per
pendicular to the optic axis partial to the blue color. 
Iolite has three color directions blue, yellow-orange 
(straw), and colorless. Tanzanite is blue in one direc
tion purple in another. 

(2) Avoid strong cleavage planes. 
Prime example here is topaz where 10 to 15° away 
from the basal cleavage plane is often recommended. 

(3) Adjust to color zoning or banding. 
If one wants to flood the stone with color from a zone 
or band of color, the color should be placed deep in the 
pavilion and parallel to the table. Amethystis the most 
famous case of this . Banding is not the same as 
pleochoism, but it does have a strong effect on color. 
Generally the recommendation is to have the color 
bands parallel to the table because this give the most 
even distribution of color in the final stone. Even if 
the color is not strong in amethyst ( clear quartz stones 
are also subject to this restriction) to have the bands 
come to the table surface as series of alternating strips 
is asking for a lot of trouble. This was illustrated when 
we were working on the "Great Brightness Test Stones" . 
Although we tried to have all the stones with the bands 
parallel to the table, one stone slipped by. The person 
assigned to the stone was having no end of difficulty 
getting a good polish, because parallel scratches kept 
appearing in the table. He returned the stone and I tried 
all the tricks I had learned through the years - - -change 
speed, change polish direction, use less polish, use more 
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polish, use different lubricant etc- - - finally looked at 
the orientation, found it wrong and started on a differ
ent piece of rough. 

( 4) Avoid strong doubling of pavilion facets. This 
is of most importance with stones that have 
birefrigence . values greater than 0.020. This in
cludes many of the popular gemstones. The Table 
which follows lists most of the potential facetable 
materials with birefringence >0.019 .  

Table 7- 1 High Birefringence Materials 

0.020 euclase 0.046 tourmaline 
0.020 tremolite 0.047 vivianite 
0.021 brazilianite 0.047 benitoite 
0.021 phosphophy Hite 0.053 dioptase 
0.022 hodgkinsonite 0.074 hambergite 
0.022 scapolite 0.098 wufenite 
0.025 phenakite 0.060 high zircon 
0.026 amblygonite 0.080 stibiotantalite 
0.026 actinolite 0.097 cassiterite 
0.027 phosgenite 0. 108 chessylite 
0.027 in de rite 0. 108 azurite 
0.028 colemanite 0.120 sphene 
0.029 diopside 0. 155 aragonite 
0.030 willemite 0. 166 real gar 
0.03 1 lazulite 0. 170 dolomite 
0.033 prehnite 0.172 calcite 
0.033 chlorastrolite 0 . 174 cerrusite 
0.036 kurnakovite 0.202 magnesite 
0.038 sinhalite 0.220 rhodochrosite 
0.039 legrandite 0.230 smithsonite 
0.040 epidote 0.240 siderite 
0.040 peridot 0.287 synthetic rutile 
0.040 carborundum 0.287 sulfur 
0.040 chrondrodite 0.297 prousite 
0.043 anhydrite 0.350 crocoite 
0.044 datolite 

For details on this subject see the article by Darko 
Sturman which follows on page 8 .  
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DOUBLING OF IMAGES IN FACETED 
GEMS AND 

ORIENTATION OF THE OPTIC AXIS (AXES) 

Prepared by Darko Sturman, 
Dept. of Mineralogy, Royal Ontario Museum 

1 .  Introduction 

Many faceters and gemologists are well aware that fac
eted gems of some minerals often show an undesirable 
effect of the doubling of images. The edges of pavil
ion facets, when viewed through the gem' s table, can 
appear as doubled lines,  or even worse, as wide fuzzy 
lines. Under the microscope we see that these fuzzy 

lines are really two lines very close together. 

This doubling can downgrade the appearance of an oth

erwise perfectly faceted gem. In this brief outline of 
the problem prepared for faceters we give practical in
formation; how to estimate possible doubling of im
ages and how to avoid it. Theoretical explanations and 
equations used in calculations will be published in a 
gemological journal. First we should review several 
basic concepts in optical mineralogy and then discuss, 
one by one, factors involved in the doubling of the 
images. At the end we present tests to observe these 
effects with a calcite cleavage plate. 

2. Review of optical mineralogy. 

Minerals can be divided in two groups according to 

their optical properties : 

ISOTROPIC MINERALS 
When light enters an isotropic mineral it con
tinues to move as a single ray. The light ray 
may change direction - it may be refracted 
as it enters or exits from the gem - but it 
always continues as a single ray in a gem. 
Cubic or amorphous minerals are optically iso
tropic and they do not show doubling of im
ages. Examples are: diamond, garnets, glass 

etc. 
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ANISOTROPIC MINERALS 

In general, when light travels through an aniso
tropic mineral, it is split into two rays. They 
have different refractive indices ; the difference 
in their refractive indices  i s  called 
bireffingence. These rays also move in slightly 
different directions; the difference in directions 
is expressed as the angle of separation of the 
two rays. (In the next section we discuss the 
relationship between birefringence and sepa

ration of the two rays in more detail.) The 
terms anisotropic minerals, birefringent 
minerals and minerals with double refrac
tion refer to the same optical group of miner
als . 

The phrase "in general" refers to the fact that anisotro

pic (birefringent) minerals have special directions called 
optic axes .  There is no birefringence when light trav
els in the direction of the optic axis and it continues 
to move as a single ray - in the same way as in iso
tropic minerals. Anisotropic minerals can have one 
or two optic axes : 

ANISOTROPIC UNIAXIAL (one optic axis) 

belong to the tetragonal and hexagonal crystal 
system. Examples are: calcite, quartz, zircon etc. 

ANISOTROPIC BIAXIAL (two optic axes) are 
orthorhombic, monoclinic or triclinic. Examples of 
are: topaz, feldspars, olivine etc. 

3 .  Distinction between the doubling of 

images and birefringence 

The two rays formed in an anisotropic mineral have 
different refractive indices and move in slightly 
different directions. In this study we are only 
concerned with the difference in the directions of the 
two rays. This separation of two rays causes the 

doubling of images. 

First of all it must be pointed out that the intensity 
of doubling of images depends on several factors 
and birefringence is only one of them. The most 
important factor is the position of the optic axis in 

Continued on page 9 
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uniaxial and optic axes in biaxial minerals. By care
fully choosing the orientation of the optic axis (axes) 
in a gem, we can change the separation of two rays 
from a maximum to zero. 

DOUBLING OF IMAGES DEPENDS ON THE FOLLOWING FACTORS: 
a. The size of a gem 
b. Refractive indices and maximum birefrin

gence of a mineral from which a gem is cut. 
We all know that doubling of images is very 
different in quartz and calcite. 

c. Orientation of the optic axis (in uniaxial) or 
optic axes (in biaxial) in relation to the gem' s 
table. 

When we calculate the separation of rays ( doubling of 
images), we use equations that are very different from 
the equation used to calculate birefringence. It is true, 
that a stronger doubling of images is seen in min
erals with large birefringence, but the direction in 
which we see the maximum birefringence may not 
be the direction with maximum doublini:. For ex
ample, in unia�ial minerals: 

The maximum birefringence ( difference in refrac
tive indices) is observed when light travels at an 
angle of 90° to the optic axis. (Fig. 1 )  

The maximum doubling of images is  observed 
when light travels at about 45° to the optic axis. 
(Fig.2) (In practice it means that the gem' s table 
makes an angle of about 45° with the optic axis.) 

O PTIC AXIS 

Figure 1 .  Maximum difference in speed (maximum 
birefringence) between ray "A" and ray "B" .  
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When we make a decision about the orientation of the 
gem 's table in some rough material we must consider 
all of the above listed factors. In the next several pages 
we will show how you can estimate the maximum pos
sible separation of two rays based on birefringence 
and gem size. This estimate is for "the worst possible 
case " where the orientation of the optic axis (in uniaxial 
minerals) is at about 45° to the gem 's table. In many 
cases this estimated maximum possible separation will 
be too small to affect the appearance of the gem - thus 
we can freely select any orientation of the gem table. 

In other cases the estimated maximum possible sepa
ration of two rays may be big enough to cause visible 
doubling of images. Here we must take care to avoid 
"the worst possible case ". 

In section 5 and 6 we describe methods to estimate 
the doubling of images in UNIAXIAL minerals .  In 
section 7 we explain how this information can be 
applied to BIAXIAL minerals . The role of the size 
of a gem ( section 4) is the same for both uniaxial and 
biaxial. minerals . 
4. Size of gems and doubling of images 

Experience teaches us and Fig. 3 clearly shows that the 
effect of doubling of images gets stronger as the size of 
a gem increases. It is directly proportional to the dis
tance between the gem' s table and the pavilion edges . 

Figure 2 Maximum difference in directions 
(maximum separation) of ray "A" and ray "B". 
Continued on page 1 O 
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5. The maximum possible doubling of 
images - UNIAXIL MINERALS We can disregard the fact that light rays are split into two rays as they travel through a gem before reaching lower facets. For an observer looking through a gem' s table the effect is exactly the same as if light rays started at pavilion facet edges. 
The maximum possible separation of two rays (the maximum doubling of images) in a particular biaxial mineral can be calculated very accurately with the use of an equation, but for all practical purposes, the following table should give sufficient information. The table gives the maximum possible angle of separa
tion between two rays in several common gem minerals. However, much more meaningful for us is the actual distance between two images. In Table 1 we give a distance in millimetres between two images for gems that are 10 mm deep (light travels a distance of 10 mm from the pavilion edge to the gem' s table). 

Doubling of images can be best expressed in 
one of the two ways: 
a. angle of separation a (Fig.3) - a differ

ence in directions of the two rays, or 
b. distance between two images observed on 

the gem's table (d or 2d in Fig.3). 

f 
t 

! 
Figure 3 Angle of separation and distance 
between images at the table. 

f 
2t 

1 

The table shows that the maximum possible separation of two rays depends on 
(1) The maximum birefringence -N max -N min 

(major factor) 
(2) Absolute values of refractive indices -

(minorfactor) 

Refractive indices should be taken into account only in the extreme cases; for example for rutile with a refractive index over 2.9. For minerals with the refractive 

Table 1 Conditions for Image Separation in Various Gem Materials 

max Angle of mm 
Material N max N min Birefringence Separation Separation 

Quartz 1.553 1.544 0.009 0.330 0.06 mm 
Tourmaline* 1.644 1.624 0.020 0.700 0.12 mm 
Willemite 1.719 1.691 0.028 0.940 0.16 mm 
Benitoite 1.804 1.757 0.047 1.500 0.26 mm 
Zircon 1.984 1.924 0.060 1.760 0.31 mm 
Cassiterite 2 .093 1.997 0.096 2.700 0.51 mm 
Calcite 1.658 1.486 0.172 6 .260 1.1 mm 
Ru tile 2.903 2.616 0.287 5.950 1.0 mm 

* Minerals in the tourmaline group have a wide range of values for birefringence and refractive 
indices depending on their chemical composition. Represented here is just one member of the group. 

Continued on page 1 1  
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indices in the range from 1 .5 to 2.0 we can disregard 
the value of refractive indices and base our estimates 
only on the maximum birefringence of a mineral. 

My experience and the tests described later show t.hat a 
naked eye can· observe adverse effects of doubling of 
images when the distance between images is over O. I 
mm. It is seen as a widening of lines. In other words, 
pavilion edges viewed the through gem' s table, are not 
seen as very thin sharp lines. 

This separation of images of about 0. 1 mm can 
be expected in 10 mm deep gems made from 
minerals with a maximum bireffingence of about 
0.020. 

This limit can be presented in other combina

tions of birefringence and size: 

Table II 
Birefringence: 

0.0 10 

0.020 

0.030 

0.040 

Size 
20.0 mm 

10.0 mm 

7.5 mm 

5.0 mm 

Any gem over this limit (larger in size or from min
erals with stronger birefringence) MAY show dou
bling of images. This effect can vary . all the way 
from the maximum possible separation to zero sepa
ration depending on the orientation of the optic axis. 

6. Orientation of the optic axis and doubling of 
images - UNIAXIAL l\fiNERALS 

We do not see the separation of rays in two special 
directions in uniaxialminera1s. 

One direction, as everyone expects, is parallel to the 
optic axis. In this case gem' s table is perpendicular 

· to the optic axis .  When light travels parallel to the 
optic axis, it is not split into two rays and, of course, 
we do not see separation of rays . 

The other direction, in which we do not see separa
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axis. In this case the gem' s table is parallel to the optic 
axis. Figure I shows that light rays are split into two as 
light travels through a gem. These two rays show the 
maximum difference in their refractive indices (maxi
mum birefringence) but they travel in exactly the same 
direction, and our eye sees them as a single ray. 

In any other direction the separation of the two rays 
depends on the orientation of the optic axis. I have 
calculated the separation in calcite and quartz for dif
ferent positions of the optic axis. The following table 
shows gradual increase in separation of two rays as the 
angle between gem' s table and the optic axis gradually 
change from 00 to 45' or from 900 to 450. 

Table IV Optic Axis and Angle of Separation 
Optic Angle of Separation**  
Axis* 

0 

10 

20 

30 

40 

45 

50 
60 

CALCITE QUARTZ 

0.0° 

2.40° 

4.40° 

5 .70° 

6.20° 

6.30° 

6.00° 

5 . 10° 

0.0° 

0. 120° 

0.220° 

0.290° 

0.330° 

0.330° 

0.330° 

0.290° 

70 3 .70° 0.220° 

80 1 .90° 0. 120° 

90 0.0° 

0.0° 

* Angle between optic axis and the gem' s table. 
* * Angle between the ordinary and extrodinary 
ray as it appears in the table. 

Calculations show that we have almostthe same sepa
ration- of rays ( doubling of images) for angles of 10° 

and 80° between the gem' s table and the optic axis .  In 
other words we can get almost identical results if we 
try to set the optic axis parallel to the gem' s table or 
perpendicular to it. 

In order to avoid separation of images in gems cut 
from UNIAXIAL minerals we can use both 
orientations: 

a. Gem' s table is parallel to the optic axis -or-

tion, is when light rays are perpendicular to the optic b. Gem' s table is perpendicular to the optic axis. 
Continued on page 12 
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7. BIAXIAL MINERALS 

Calculations and rules described until now were for uniaxial anisotropic minerals (hexagonal and tetragonal). Minerals from other crystal systems ( orthorhombic, monoclinic and triclinic) are biaxial anisotropic. They have two special directions - two optic axes. 

March 1996 Page 12 

When light travels in the direction of the optic axis, 
we do not have two rays developed, there is no bire-
fringence, and or course, there is no separation of (;> images. In any other direction we will have a dou- = Eye positio n 

bling of images. In order to avoid a doubling of im- Figure 4 Setup for Testing with a Calcite ages, especially if we have a material with strong hire- Rhomb (side view) fringence, or if we wish to make a large gem, we must 
set the gem's table perpendicular to one of the optic a ruler to confirm that the separation is almost the 
axis. . An error of 1 O' or 20' from perfect orientation same for several positions of your eye over the will have a similar effect as described in uniaxial min- plate (Fig. 4) . erals . 
The maximum separation of two rays in anisotro
pic biaxial minerals is observed when the gem's 
table is parallel with the optic axis plane. As with uniaxial minerals, we can use the following limits : birefringence of 0.020 and a gem size of 10 mm. 

8. Tests 

Calculations and theory presented in this outline can be easily tested with a cleavage plate of clear calcite. A calcite cleavage plate about 20 cm wide can be easily purchased at the cost of $10 or $20. Calcite cleavage plates have the 
orientation of the optic axis that results in 
almost maximum separation for light travel
ling from one face of the plate to another. To order to observe doubling of images use a calcite plate 1 5  - 20 mm thick. Put the calcite cleavage plate flat on top of a small point on a white paper and set your eye at about 90° above the plate. Now move your eye in different positions above the plate (See Fig 4) . The separation of the two images ( distance between the two observed spots) will change very little. You can use 

After you do the test described above, carefully cleave away several small thin plates that range in thickness from 0.5 to 2 mm. On the binocular microscope ( or with a lens) you can estimate the thickness of plates by simply setting them vertical and putting a scale over them. 
In calcite we have almost the maximum separation (6.23°) when plates lay flat on one face. The separation of images, expressed in millimetres, depends on the thickness of a cleavage plate. This separation can be calculated by multiplying the thickness of a cleavage plate by a factor of 0. 109 (tangent of 6.23°) .  For example, a cleavage plate with: 

Thickness 
0.6 mm 1 .7 mm 15.0 mm 20 mm 25 mm 

Table III Separation 
0.06 mm 0. 18 mm 1 .6 mm 2.2 mm 2.7 mm 

Continued on page 13 
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Doubling of Images continued from page 12 

The best way to observe changes is  to set the cleav
age plates over a "cross" as shown in Fig. 5 .  The 
east - west line shows doubling, but the north -
south line shows no effect. The reason for this is 
that E - W lines are displaced sideways, and the 
two N-S lines are exactly one over the other and 
appear as a single perfect line. 

Note that in a calcite cleavage plate you have 
two different angles a ( and /3 ) . Make sure that 
you set the plate exactly as shown in Fig.5 ;  other
wise you will get opposite results (N-S · line will 
appear doubled) . The thickness of the lines of the 
cross plays an important role. Make several crosses 
with lines of.different thicknesses. 

9. Conclusions 
The effect of double refraction in gems made from 

anisotropic (birefringent) minerals can be the visible 
doubling of images or the widening of pavilion edges 
when viewed through the gem' s table. This doubling 
of images depends on the size of a gem, orientation 
of the optic axis (or optic axes), maximum birefrin
gence and, to a lesser degree, refractive indices. 
We can use the maximum birefringence of 0.020 and 
size of 10 mm as a limit under which we do not need to 
the take orientation of the optic axis in consideration. 
This limit can be also expressed as birerfingence of 
0.010 and gem size of 20 mm, or birefringence 0.040 
and gem size of 5mm. 

In the ANISOTROPIC UNIAXIALminerals (hex
agonal and tetragonal) which are over this limit, we 
should take care to orient the gem' s table either paral
lel to the optic axis or perpendicular to it. We must 
avoid orientations where the gem's table makes an 
angle of about 45° with the optic axis. 

For ANISOTROPIC BIAXIAL minerals ( orthor-
. hombic, monoclinic and triclinic) over this limit, we 
must set the gem' s table perpendicular to one of the 
optic axes. We must take care to avoid the orien
tation where the gem's table is parallel to the 
optic axis plane. 
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Figure 5 Setup for Calcite Cleavage Plate 
Acknowledgement 
I wish to thank Mr. Brian Joyce for introducing this 
problem to me. At first, I could not explain his obser
vation of the absence of doubling of images faceted 
gems where gem' s table is parallel with the optic axis 
(see Fig. 1) .  The search through the literature in opti
cal mineralogy and in gemology showed that this fact 
is mentioned in some textbooks but always .without 
explanation. The most surprising was the absence of 
any information about the relationship between dou
bling of images and the various orientations of the 
optic axis (axes) in gems. 

I hope that the results of this research has not only 
explained the problem but also offers valuable infor
mation about the relationship between doubling of im
ages, gem size, birefringence and the orientation of optic 
axes. I wish to point out that this would not happen 
without precise work and keen observations of Mr. 
Brian Joyce and the efforts of members of the 
North York Faceting Guild. For this reason I 
wish to dedicate this work to Mr. Brian Joyce and 
the North York Faceting Guild. 

Note about author: 
Darko Sturman has been active in optical mineralogy 
for over 30 years and has developed several methods 
and techniques for the use of special equipment such 
as Universal Stage or Spindle Stage. In joint efforts 
with other mineralogists he has described optical prop
erties of about 50 new minerals. After 24 years at the 
Royal Ontario Museum, he retires in February 1996 
as Curator Emeritus in the Department of Mineralogy. 
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COMING FACETING EVENTS -

9, 10, l l .August l996 
FACETER'S SYMPOSWM, Riverside Convention 
Center, Riverside, California 

Prominent speakers include: 
JOHN SINKANKUS 
GLENN & MARTHA VARGAS 
ED ROMACK 
CARL UNRUH 
NORMAN S1EELE 
JERRY CARROIL 
DENNIS ANDERSON 

There will be samples and examples of very large cut 
stones, acollectionoffamous diamond replicas, and other 
unique faceted stones. 

For details contact 
Glenn Klein, Chainnan 
FacetersSymposium 
21741 MidcrestDR 
lake Forest, CA 93630 

Phone: (714) 458-5803 

31Mayto2June 1996 
NORTHWESTFACETING CONFERENCE, 
Hamson Hot Springs Hotel, Hamson Hot Springs, B.C. 
Canrlt 
Speakers, displays, demonstrations, and single stone 
competition 
For details contact: 

Glen Godden, ShowChairman 
#9-22751 Haney By-Pass 
Maple Ridge, B.C., V2X 1Z5 
Canrlt 

Phone: (604) 487-2707 

Editor Note: 
One of the "perks" at this ooriference is that every

one who attends will receive a.fire oopy of the "1995 Face
ting Bibliography" which is a summary of alithedesigns 
published in 1995 that were included in theSeattl.e Face
ting Design Notes "What's New" sectioTL Similar to the 
"What's New" section of this issue, but expanded to in
clude all of the 1 995 information in one place and ar
ranged in "shape" order. 

Th.ere are faceted stone displays and usually faceting competitions at the 
regional Federation shows. The next scheduled are: 

EASTERN FEDERATION 
When: 26-28.April 
Where: IBM Heritage Country Club and Conference Center, 

Iobnsou Cffy NY 
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The FACETER's WIFE 

by Bettie Johnson 
It's a lonely life for a Faceter's wife, 

as she watches TV alone. 
While he dops and schemes, 

for the Gem of his dreams, 
For the perfect 1 00 score stone. 

He must never be told that dinner's g rown cold, 
Or asked to do some household chore. 
It might make the lap cause some awfu l mishap, 
And scratch up the table. . .  or more !  

I t  must never be said , 
"Dear, please come to bed", 
Although the clock has struck two. 
While the culet is done, 
and the mains . . .  all but one, 

He sti l l  has the g i rdle to do! 

Then disaster appears, 
neighbors cover their ears. 
B lue smoke comes from under the door! 
He had just finished the top, 
when it fell off the dop 

And got lost in the junk on the floor! 

But after the pain, - he' l l  try it again ,  
At least he wil l  never get bored ! 

He' l l  try a new cut, 
She's alone again,  but 

This one may win an award. 

"So it's al l been worth while", 
I can say with a smile, 
As I look at his case in a show. 
Each stone passed h is test 
He just did his best. 

As a Faceter's wife, I SHOULD KNOW! 

[Reprinted from BEMS Tumbler Ju l-Aug 84. This 
poem has appeared in many Exchange Bul letins, 
but the sentiment is sti l l  pertinent.] 

Host Che-Hanna Rock &Mineral Club, Gem Polishers, 
Guild and NY Southern Tier Geology-Club 

SOUTH CENTRAL FEDERATION 
When: l-2June 
Where: Lubbock CMc Center, Lubbock1X 
Host Lubbock Gem &Mineral Society 

ROCKY MOUNTAIN FEDERATION 
When: 7-9June 
Where: Yucca Youth Center, RoswellNM 

NORTHWEST FEDERATION 
When: 12-14July 
Where: Kitsap Country Fatrgrounds, Bremerton, WA 
Host Kitsap Mineral and Gem Society 



What's New 
ABOUT WHAT's NEW 

The What's New Section is an attempt to list published facet designs that 
have not previously been listed. As seen here it is an adaptation of the 'What's 
New" feature which regularly appears in the Seattle Design Notes (bul letin of 
the Seattle Faceting Club). Each design is listed only once (to conserve space) 
although in some cases the same design was published in more than one 
publication. To handle multiple l istings. there is an "Alternative Reference 
List" section (see page 23) that will be expanded into a l ist of design code 
numbers and sources, but without drawings or brightness patterns. No data 
wil l be lost however, because the ARL will have the CODE number which can 
be correlated with the main database to find the drawing and other informa
tion about the design. 

The CODE NUMBER (left top in each panel) has the form XX.YYY where 
XX is a two digit code that designates the general shape classification. i .e 
01 =ROUND, 02=0VAL etc this is the same code that was used in the L & S 
Facet Design series and is currently used in Database 2. "YYY" is a three 
digit indication of designs in the order they were assigned and drawn up. 

Each design is named to agree with the original author. "Reference" shows 
the author and publication, which was the source for the design information. 

"I ndex" is the maximum number of gear teeth on the machine the designer 
used. "L/W", "P/W", "C/W", "T/W" and "H/W" are d imensionless ratios defined 
by the drawings of the design. Length to Width , Pavi l ion depth to width etc. 
"Facets" l ists the number of facets + number of g i rd le facets. 

"Vol" is a GemCad derived factor that relates the "volume" of the complete 
design to a cube with the width as a edge. "RI'.' is the refractive index of the 
material the designer intended the design to be cut in .  

A l l  drawings are done with GemCad as closely to the original specification 
in the reference as can be done. If any adjustments must be made they 
usually favor making the design "look l ike" the drawing in the original refer
ence. In the three view drawings the left hand drawing is a crown plan view, 
the center drawing is a ''tipped 1 52" side view, and the right hand drawing is a 
pavi l ion plan view. 

At the extreme left side is a "Brightness Pattern" computer generated us
ing the "L & S SPOT +Ambient, Trans 0.6, 99%" model with the RI specified 
for the design. This model is basically a single l ight placed high and in front 
of a viewer looking di rectly at the crown plan view (wh ich simulates viewing 
conditions when judging is taking place.) "Table B rt" is Table brightness and 
"Avg Brt" is Average Brightness. I n  general the l ighter areas in the Brightness 
Pattern represent the brighter parts of the design  viewed in this way. Robert 
Stricklands "COS" model ( l ight di rectly above the stone) gives s imi lar resu lts. 

Designs are given the same Code Number only when there is no essential 
difference or the design is related simply by a "tangent ratio" trans lation of an 
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existing design in the database. To have the same Code Number any two 
designs wou ld have to have exactly the same crown and pavi l ion plan views 
, although the side view might well be d ifferent. If a g iven design  is d ifferent , 
e .g .  does not have identical plan views but is a close modification with more 
or fewer facets or a sl ightly different facet placement, it may be assigned an 
additional letter suffix such as "A", "B", "C", "D" to the basic Code Number so 
that it would be l isted oear the basic design,  but wou ld be dist inquished from 
it. For example, "01 .41 1 A Fancy #2" is very s imilar to the original "01 .41 1 
Fancy" but does not have the same shape for al l of the corresponding facets. 

01 .41 1 A  Fancy #2 Reference: Durham, Dennis: SDMGS Pegmatite, Jan 96, p26 
96 I ndex LIW=1 .000 PIW=0.584 CIW=0.21 1 
201 +1 facets HIW=0.81 5 Vol =0.31 2W3 

<96> 

TIW=0.51 0 
Rl=1 .54 

<96> 

Ol :t H 9
6 j 

l j 9 
Table Brt=64 
Avg Brt =54 

-r -
- L -

<48> 

To get actual cutting instructions for the l isted designs you are referred to 
the original references or if you have an up -to- date version of the Database 
2 and GemCad you can select the design in Datavue 2 and print the instruc
tions by shel l ing over to GemCad. 

The significance of the numerical ratio data (L/W, P/W etc) is to esti
mate whether of particular design could fit into the rough the facetor has 
available. For example, a piece of rough that d irect measurement shows to 
be 3.0 x 6.0 x 5.2 mm is available when oriented as it would be cut 

Calculated LIW=6.0/3.0=2.00 and HIW=5.2/3.0 or 1 .733, Therefore, 
Design 02. 1 59 Markova I nterlaken could be cut from the piece since it 
requires LIW=2.0 and HIW=0.574 there would be plenty of depth available 
un less there was some problem with inclusions or color orientaton or other 
external features of the rough. 

Note pages 15 through 22 are intended to be seen as "wide11 pages in  
order to fit the data in  more efficiently. 
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01 .567 Pinnacle 96-1 
Reference: H irata, Herb: Amer Gemcutter, Jan 96, p29 
80 Index LIW=1.018 PIW=0.482 CIW=0.182 
60+15 facets HIW=0.684 Vol =0.220 

< 8 0 >  

fl �l 
Table Brt=17 
Ava Brt =14 

--- L ----1>1 

� i ! 1 
01 .568 Round Barion Checker 

Reference: Clark, Roscoe E. :FACETS, Jan 96, p1 O 

TIW=O 
Rl=1.77 

< 8 O >  

< 4 0>  

96 Index LIW=1.000 PIW=0.554 CIW=0.173 TIW=O 
96+16 facets HIW=0.747 Vol =0.273W3 Rl=1.77 

Table Brt=97 
Avg Brt =89 

<96> 

91  
-1 -

- L -

01 .566 Maltese Cross #2 

<96> 

:t H 

• q  i l 
<48> 

Reference: Kolodny, Boris; North York FG Newsletter, Dec 95 
96 Index LIW=1.000 P/W=0.440 CIW=0.230 TIW=O 
92+24 facets HIW=0.690 Vol =0.234W3 Rl=1.77 

Table Brt =49 
Avg Brt =57 

<48> 

81 
-- r -

- L -

<48> 

:t H 

• 6 f  
i ! 

<96> 

02. 1 56F KwikOval Alternate Crown 6x4 
Reference: Van Sant, Fred W: USFG Newsletter, Sep 95, p17 
96 Index LIW=1.500 PIW=0.630 CIW=0.169 TIW=1.000 
57+16 facets HIW=0.819 Vol =0.442W3 Rl=1.77 

<48> <98> 

�-C:

'""

5{� 
'--...>-r.---.��. i �"?l-

t 
, �-� 

'-'1-:�.--::><:.-f-t: 
�[":_�?,::::L Of •n � 

Table Brt =91 
Avg Brt =83 

- T -

02.1 60 Doublestar Oval 

<48> 

Reference: Mathewson, Ralph:USFG Newsletter, Mar 96, p3 
80 Index LIW=1.167 PIW=0.546 CIW=0.229 T IW=O 
62+16 facets HIW=0.795 Vol =0.299W3 Rl=1.77 

(L�' 
. '"'7\ ,(J. l \.. .. -:,,}.� r 1 "�--;> : . -/ 1 7 

��I _ v' .;,,,, 
·�� 

<40> 

®l 
- w -

Table Brt=O (no table) 
Avg Brt=82 

t H 

�
6 j 

� l 

02. 1 59 Markova Interlachen 
Reference: Capps, Jerry: Lapidary J, Feb 96, p98 

<40> 

® 
<80> 

96 Index LIW=2.000 PIW=0.444 C/W=0.110 TW=1.214 
77+16 facets HIW=0.574 Vol =0.773W3 Rl=1.59 

<96> <96> 
«-�-��-- <:> i 

� «:c�> Wl �'i l  '.;:::. . ..::, _.....x:
..,, -�'>- ! 

Table Brt=87 
Avg Brt =76 

-r --
- L ----

Indeterminate design with L/W unspecified. 

<48> 
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02.1 58 North Star Oval 
Reference: Mathewson, Ralph; FACETS, Dec 95, p4 
80 Index L/W=1.166 PIW=0.529 CIW=0.274 TIW=0.079 
59+ 16 facets <4o> HIW=0.824 Vol =0.312W3 Rl=1.�i

> 

,(T\ 
f>..· �· ·  

!� I �- ' .. ,. ,,,, ,, i- ·--� A i r \ 7 . •  \'. ; 'J 

\ -�·/"-.\:�._/, :r"' 7r .. 
· �-

Table Brt=100 
Ava Brt =82 

...il14-
14-- W  � 

r 
L 

1 
i 

H 

�
! f 
i 1 

05.094 · Sancy Diamond Repl ica 

<80> 

Reference: (Barbour) Strickland, Robert W: Texas FG Newsletter, Oct 95 

96 Index LIW=1.272 PIW=0.325 CIW=0.325 T IW=O 
62+28 facets HIW=0.670 Vol =0.341 W3 Rl=2.15 

Table Brt =27 
Avg Brt =42 

< 9 6 >  

ti] 
� w �  

C H 

• i: +  : � 
2 2 .0 x 2 8 .3 x 14 .7 m m 

05.095 Dudley Diamond Repl ica 

< 9 6 >  

' 
< 4 8 >  

Reference: Holbrook, F.M.; Texas FG Newsletter, Oct 95, p19 
64 Index LIW=1.341 PIW=0.439 CIW=0.191 TIW=0.739 
65+36 facets HIW=0.650 Vol =0.31 OW3 Rl=2.15 

< 3 2 > < 3 2  > 

e r r I t l � ! f 
:t: H 

I ! 
2 1  .0 x 2 8 .0 x 1 3  .6 m m 

Table Brt =62 � W -+I < 6 4 >  

Avg Brt =62 
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05.096 DoubleStar Pear 
Reference: Mathewson, Ralph (Van Sant), FACETS, Feb 96, p6 
80 Index L/W=l.309 P/W=0.559 C/W=0.232 
54+14 facets HIW=0.817 Vol =0.329W3 

<40> 

@ I  �
5 f 
: H 

: ! 
- w --

Table Brt=O (no table) 
Avg Brt=42 

05.097 Lucky Stars Pear 
Reference: Mathewson, Ralph: FACETS, Jan 96, p4 

TIW=O 
RI=l.77 

<40> 

@ 
<80> 

80 Index LIW=1.334 PIW=0.558 CIW=0.284 TIW=0.121 
59+ 15 facets HIW=0.862 Vol =0.355W3 Rl=1.54 

�� 
1 5� '\ 

� P�i. � 
�� 

Table Brt =100 
Avg Brt =78 

<80> 

® 
- w -

: 1 

' [ 

05.098 Diamond Teardrop 

t H 
� n  

! ! 

Reference: Covill, Charles W: Meet Points, Sep 95, p8 

<80> 

® 
<40> 

80 Index LIW=2.214 PIW=0.422 CIW=0.236 TIW=1.113 
95+22 facets HIW=0.678 Vol =0.561W3 Rl=1.77 

<80> <80> 

f r 
T L 

i l �
' f 
C H 
pi ! 

Table Brt =85 1-4-W � <40> 

Avg Brt =58 
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04.1 77 Lucky Star Rectangle 
Reference: Mathewson, Ralph; FACETS, Dec 95, p5 
80 Index L/W=1 .408 PIW=0.679 CIW=0.31 7 TIW=0.292 
45+8 facets DIW= HIW=1 .01 6 Vol =0.61 4W3 Rl=1 .54 

Table Brt=83 
Avg Brt =75 

<40> 

I i 
T L 

� i l 
D 

.,...._ w �  

<40> 

t H 

�
� t 
; ! � ·  

<80> 

07 .. 1 21 Barion Rectangle CC AW-1 9 
Ref: Wolkonsky, Alexandre: Wolkonsky Faceting Designs, Jun 95, p1 9 
96 Index L/W=1 .000 PIW=0.542 CIW=0. 1 35 TIW=0.559 
49+8 facets D/W=1 .237 HIW=0.698 Vol =0.31 4W3 Rl=1 .77 

< 9 6> '� 1 
� l  

- T �  

Table Brt =96 --- 1 -----.i 

Ava Brt =91 

07 .. 1 22 Octamania 

< 4 8 >  

! H 
� I t  

; l � 
< 9 6>  

Reference: Van Sant, Fred W; USFG Newsletter, Dec 95, p26 
96 Index LIW=1 .000 PIW=0.574 CIW=0. 1 92 TIW=0.201 
81 +8 facets H/W=0.787 Vol =0.367W3 Rl=1 .77 

S3lE 
� 

Table Brt�!UO 
Avg Brt - �9 

D 

<48> 

__, T -
- L -

D 

l 
w 

� q  j 
:t H 

! j 

<48> 

� 
<96> 

08. 1 1 2  Cushion Rectangle 
Reference: Word, S id :  FACETS, Nov 95, p3 
96 Index LIW=1 .200 PIW=0.685 CIW=0.268 TIW=0.654 
49+28 facets HIW=0.61 7 Vol =0.284W3 Rl=1 .54 

< 4 8 >  < 4 8 >  

, .. --'\�-;--->,. /.··---..:y_ _____ ,:(__,, I \ 
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Table Brt =1 00 
Avg Brt =97 
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09.0268 Quadrion Variation 
Reference: Anon., ANGLES, Nov 95, p6 
72 I ndex LIW=1 .000 PIW=0.448 
69+ 1 2  facets HIW=0.61 4 

< 3 6> 

< 96>  

CIW=0. 1 46 TIW=0.502 
Vol =0.226W3 Rl=1 .54 

< 3 6>  
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Table Brt=1 00 
Avg Brt =93 
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< 7 2 >  

09.1 36 Four Step Chevron Square Cushion 
Reference: Wolkonsky, A ; Wolkonsky Faceting Designs, Jun 5,  p1 4 
96 Index LIW=1 .000 PIW=0.487 CIW=0. 1 55 TIW=0.558 
73+ 1 2  facets HIW=0.662 Vol =0.244W3 Rl=1 .77 
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Table Brt=96 
Avg Brt =88 
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What s New 

· 1 0.046 Fair Heart #2 Reference: Murphy, Merrill O (Hawes) : New Mexico Facetor, May 95 
64 Index LIW=1.010 PIW=0.503 CIW=0.120 TIW=0.653 
87+19 facets H/W=0.643 Vol =0.207W3 Rl=1 .77 

<64> <64> 

O!  �1 1 fl 
Table Brt =94 
Avg Brt=74 

-r--
-w -

1 0.043 PC Heart Reference: Long, Robert H: Seattle F Design, Jan 96, p 1 
64 Index LIW=1.011 PIW=0.449 CIW=0.184 
61 + 19 facets HIW=0.653 Vol =0.217W3 

Table Brt=86 
Avg Brt =70 

<32> 

A d  
y

1 1 
-w -

1 0.048 Doublestar Heart 

t H 

�
� i 

f l 

<32> 

TIW=0.555 
Rl=1.54 

<32> 

<64> 

Reference: Mathewson, Ralph (Van Sant) : Seattle F Design, Jan 96, p2 
80 Index L/W=1.000 PIW=0.658 CIW=0.204 TIW=O 
52+ 1 1  facets HIW=0.882 Vol =0.319W3 Rl=1.77 

<40> 

@ !  
- w -

Table Brt =0 (no Table) 
Avg Brt =48 

<40> 
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�
� i 

� j @ 
<80> 
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1 0.049 Lucky Stars Heart Reference: Mathewson, Ralph: FACETS, Jan 96, p3 
80 Index LIW=1.046 PIW=0.511 CIW=0.286 TIW=0. 1 02 
53+ 1 1  facets HIW=0.817 Vol =0.282W3 Rl=1 .54 

<40> <40> 

®: l 
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i r i H 

l l ·@ 
Table Brt =1 00 - w  -
Avg Brt =78 

1 3. 1 09 Signet 
Reference: Ross, Wilf ; North York FG Newsletter� Oct 95 
96 Index LIW=1.077 PIW=0.534 CIW=0.199 
66+9 facets H/W=0.753 Vol =0.281 W3 

<48> 

<BO> 

T/W=O 
Rl=1.54 

<48> 

@l �n ® 
Table Brt =93 
Avg Brt =78 

T 
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<96> 

1 3  .. 1 1  O Cube I l lusion Triangle 
Reference: Strickland, Robert W: Texas FG Newsletter, Oct 95, p24 
96 Index LIW=1 .003 PIW=0.436 C/W=0.170 TIW=O 
39+12 facets HIW=0.626 Vol =0.170W3 Rl=1.54 
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Table Brt =96 
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What' s New 
30.096 Fiver 

Reference: Van Sant, Fred W; USFG Newsletter, Dec 95 
80 Index LIW=1.051 PIW=0.430 CIW=0.132 TIW=0.428 
46+10 facets HIW=0.582 Vol =0. 1 94W3 Rl=1.77 
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Table Brt =1 00 
- L -

Avg Brt =99 

30.097 Lucky Stars Deca-Pentagon 
Refe�ence: Mathewson, Ralph: FACETS, Jan 96, p5 
80 Index LIW=1.051 PIW=0.436 CIW=0.224 TIW=0.075 
41+10 facets HIW=0.680 Vol =0.194W3 Rl=1.54 
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Table Brt =1 00 
Avg Brt =85 
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37.01 7 Septifoi l  
Reference: Head, Paul A :  USFG Newsletter, Dec 95, p25 
96 Index LIW=1.011 PIW=0.420 CIW=0.153 TIW=0.536 
57+7 facets HIW=0.593 Vol =0.191W3 Rl=1.77 
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Avg Brt =96 
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40.041 Beryl Crystal Flower 
Reference: Covil l ,  Charles W; New Mexico Facetor, May 95 
96 Index LIW=1.122 PIW=0.418 CIW=0.105 TIW=0.823 
41 +6 facets H/W=0.543 Vol =0.178W3 Rl=1.56 

< 4 8 >  
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j l 
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Table Brt=82 
Avg Brt =57 

40.042 Zebra's Eye 
Reference: Heitland, Walt; Meet Points, Sep 95, p5 

< 4 8 >  

< 9 6 >  

64 Index LIW=1.257 PIW=0.428 CIW=0.246 TIW=0.420 
53+6 facets HIW=0.694 Vol =0.328W3 Rl=1.77 

< 3 2  > < 3 2 >  
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j � 
J I i H 

i l 
Table Brt=56 14- T- < 6 4  > 

Avg Brt =57 - w -

40.043 Mystery #6 
Reference: Covil l ,  Charles W; Lapidary J, Dec 95, p106 
96 Index LIW=2.069 PIW=0.623 C/W=0.170 TIW=1.287 
51 +6 facets HIW=0.813 Vol =0.581 W3 Rl=2.16 

< 4 8> < 4 8 >  
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Table Brt=23 
Avg Brt =15 
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What' s New 
. 40.044 Zebra's Twisted Eye 

Reference: Heitland, Walt; Meet Points, Sep 95, p6 
64 Index L/W=l .250 P/W=0.436 C/W=0.236 TIW=0.566 
47+6 facets HIW=0.692 Vol =0.332W3 Rl=l .72 (Spinel) 

<64> <64> 

� ,  � n A 
'w7 t 1 W 

- r --Table Brt=65 
Avg Brt=63 - w -

41 .074 Diamond Lil 
Reference: Clark, R.E. ;  USFG Newsletter, Sep 95, p20 

<32> 

96 Index LIW=1.200 PIW=0.504 CIW= 0.136 TIW=0.725 
77+8 facets HIW=0.660 Vol =0.255W3 Rl=2.15 

< 48>  < 4 8 >  

�7-��---,, II,:/.t���h 

�

Y, 

m�· ' r,,, 
'if!:::...,_��-�/ 

'-.:·:::_�;.,-- Ol �n @ 
Table Brt=71 
Avg Brt =81 
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41 .075 SSS Gem 
Reference: Johnson, Bob: ANGLES, Dec 95, p7 

< 9 6 >  

96 Index LIW=3. 1 25 PIW=0.443 CIW=0.149 TIW=2.684 
35+8 facets HIW=0.612 Vol =0.922W3 Rl=1.54 

<96> 
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Table Brt =99 
Avg Brt =88 
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42.049 Yuletide Star 
Reference: Mathewson, Ralph ; FACETS, Dec 95, p3 
80 Index LIW=1.051 PIW=0.489 CIW=0.250 TIW=0.080 
51+10 facets HIW=0.759 Vol =0.251W3 Rl=2.16 
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Avg Brt =85 

45.088 Dawn 

1 H 

� J , i l 

Reference: Gullak, John; Petrograph, Sep 95, p1 0 

< 4 8 >  

< 8 0 >  

96 Index LIW=1.000 PIW=0.508 CIW=0.168 TIW=0.592 
67+12 facets HIW=0.697 Vol =0.248W3 Rl=2.15 

< 4 8 >  < 4 8 >  

Ol •H -
14--- T - < 9 6 >  

Table Brt=64 - L -->t 

Avg Brt =65 

45.089 Joy 
Reference: Gul lak, John; Petrograph, Sep 95, p9 
96 Index LIW=1.000 PIW=0.434 CIW=0.165 TIW=0.602 
49+12 facets HIW=0.619 Vol =0.215W3 Rl=2.15 
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Table Brt=75 
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Code Design Name 

01.411 Fancy 
01.562 Snow Crystal 
01.569 16 Sided Archimedes 
04.143 Backgammon #3 
04.150 EZBAR 
05.082 Walt Carss Cut 
07.080 Square Star Step 
08.098A Lunette II 
41.074 Diamond Lil 
40.042 Zebra' s  Eye 
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ALTERNATIVE REFERENCE LIST 
Designer ALTERNATIVE REFERENCE 

Durham, Dennis SDMGS Pegmatite, Jan 96, p26 
Green, John B Lapidary J, Jan 96, p 102 
Cornwall, John B Meet Points, Jan 96, p7 
Stepp, R.S. & Covill, C.W. Covill Original Designs, 1994, vol 6 p5 
Strickland, Robert W Midwest Facetor, Jan 96, p19 
Van Sant, Fred W Midwest Facetor, Jan 96, p17 
Covill, Charles W FACETS, Jun 91, p18 
Gray, James H Faceters Stonechat, Oct 95, p18 
Clark, Ross E. Gem Examiner, May 95, p4 
Heitland, Walt FACETS, Jan 96, p8 

Note: "Faceters Stonechat" is the newsletter of the UK FACET CUTTERS GUILD. Editor Stephen Smith, 15 Dolphin Villas, Ridge 
Park, Hazlerigg, Newcastle upon Tyne, 13.NE13 7NG, England. This is a relatively new group (only been organized about one year), but 
with help from Peter Collins of the Australian Facetor Guild they not only have a newsletter but a video library, book library, and over 80 
active members. 

"Gem Examiner" is the newsletter of the B.C. FACETERS GUILD, editor Mavis Jung-Chang (address not listed), but secretary is 
Alice Clarke, 13515 112th Ave, Surrey B.C., V3R 2E9, Canada 

"SDMGS Pegmatite" is the official bulletin of the SAN DIEGO MINERAL and GEM SOCIETY. Editor Dave Rose, San Diego 
Mineral & Gem Building, Balboa Park, San Diego, CA 92101. 




