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Preface 

IN PRESENTING the following book on gemcraft the authors 
have endeavored to stay as far away as possible from gemology, the science 
of gems; mineralogy, the science of minerals; geology and paleontology, allied 
to the study of rocks. Out of our experience of the past twelve years in pub- 
lishing a magazine for amateur lapidaries we have tried to pool the best in- 
formation available in our extensive files and library, and from personal ex- 
perience besides, so that we could present a readable and easily understood 
book about the principles of conquering the hardness of gem materials and 
turning them into gems for setting in jewelry, or into useful objects, or into 
just plain polished stones of beauty. 

There is very little information in this book on how to build your own equip- 
ment, for the novice of today is a fortunate person in that many reputable and 
experienced manufacturers are producing machines and devices of all kinds that 
have been time-tested. We do discuss much of the equipment that is presently 

available and urge the beginner to send to all manufacturers for their literature 
and to make a personal study of it to adapt their hobby space and available 
funds to the equipment offered. In this connection, manufacturers have been 
making splendid progress in building smaller units adaptable to use in the 
smaller confines of city homes, apartments, or trailers. 

For several years now the gemcutting hobby has been the fastest growing of 
the craft hobbies, and it is estimated that the number of persons following some 
phase of the rock hobby in America is about three million persons. Of these, 

probably a million are not particularly interested in cutting stones, for many 

are mineral specimen collectors who do not care to cut stones but rather prefer 

to collect and admire the natural specimens in the mineral family. Others are 

interested only in fossils, and of course countless others casually collect pretty 

stones and rocks for flower arrangements or rock gardens. From this large group 

the figure of two million actually interested in gemcutting appears to be sup- 

ported by several factors. We have in our Lapidary Journal files the indexed 

names of about 200,000 persons who have been subscribers to our magazine, 

purchasers of our books, inquirers after information, members at one time of 

the 700 gem and mineral clubs, personal correspondents, visitors to our office 

and museum, etc. We are not optimistic enough to believe that we are lucky 

enough or sufficiently efficient to acquire the names of more than 10 per cent of 

v 



all persons in North America who are interested in cutting gemstones. This would 

therefore indicate a figure of two million potential gemcutters. However, we 

recognize that many of these interested persons are wishful thinkers; they are 

interested but they may never actually cut a rock. 

Another factor on which we base our premise is that we also have in our 

files the names of more than two thousand dealers who are catering to the needs 

of these interested people by selling them rocks, machines, supplies, books, and 

other needs. Probably as few as 10 per cent of these dealers are garnering as 

much as 90 per cent of the business, but even so it would take a potential market 

of close to two million people to support such a widespread business as the 

supplying of the hobby has become. 

About 1 per cent of all people interested in rocks now belong to a club study 

group usually operating under the name of a gem and mineral society. These 

groups are organized into regional Federations, each of which holds an annual 

convertion in conjunction with a gem and mineral show put on by their mem- 

bers. These shows very often draw as many as 35,000 visitors over a week end, 

and the reader is advised to visit one of them and observe all the facets of the 

hobby gathered under one roof. Schedules of these events are published reg- 

ularly in the lapidary magazines. The only reason that more thousands do not 
belong to the clubs is that American society is so highly organized and so 
diversified in interests that time allotment for meetings and study has to be 
spread rather thin. If you become interested in gemcutting we urge you to 
attend a club meeting in your area. Five hundred fifty-eight of these clubs were 
listed in the April 1959 issue of the Lapidary Journal, with the time and place 
of meeting. This list is revised and published every April. 

The reasons for the increasing popularity of the gemcraft hobby are many. 
First of all, it is a family hobby—an activity that can be shared by every mem- 
ber of the family. It is a hobby that can be followed in some phase every day 
of the year. It is not a seasonal hobby like hunting, fishing, boating, or sports. 
It requires no expensive gear used only a few days a year, no licenses or taxes. 
It provides an esthetic quality to a man’s life, a satisfaction that comes from 

creating something, particularly something of beauty. But one of the most im- 

portant reasons is that it supplies a man with the great blessing of doing some- 
thing with his hands. When we say “man” we also mean women, of course, for 
there are almost as many women cutting gems as men—and they are Pood at 
it, too. Both men and women have been freed through modern inventions from 
so much of the drudgery experienced by older generations that they are search- 
ing for things to do, and they most enjoy doing things with their hands. 

Parson seeing lnowledge on hom to cot cone, We ee ee eee 
phase of gem cutting except the Sen RT nies ee i eae afd 
the tumbling of gemstones requires lapidary skill meee Per cons ee 
process. Nor have we discussed the ite ia ie Holt PURWy ncenenie 

available on this subject. We have pro id a es i a eee ay poe 
on subjects allied to pomeste Mann : od Rae nate Ds available books 

Our hope is that the render if he iS ae l on onthe pres Paces: sf ciate eee ait ange we already a gemcutter, will be led 
y of life and happiness and go down and 

explore the many by-ways in the study of the stones of the earth. 
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Chapter 1 _ 

What Is a Gemstone? 

As THE late George F. 
Kunz, great authority on gems, once 

wrote, “The love of precious stones is 
deeply implanted in the human heart.” 
Indeed, man has developed an instinct 

and an awareness for any kind of stone, 
for, until comparatively recent times, his 
very existence depended on what he did 
with stones. Stones first freed man from 
living in the trees and existing on a 
diet of insects, nuts, and fruits. He 

climbed down, and stayed down, when 

he found that he could conquer other 
animals by felling them with stones. He 
ate the meat and clothed his body for 

the first time in hides. At first he threw 
the stones, but as his reason developed 

he found that, by tying a stone to a stick 
with leather thongs taken from the ani- 

mals he had killed, he could throw the 

stones farther. 
Later, man discovered that one stone 

was harder than another—that one stone 
could therefore be used to shape an- 
other—and thus the spearhead was born, 
and later the arrow. By the time man 
had advanced to the bow-and-arrow 
stage, he had gained dominance over 
all the other animals. He could now 

Courtesy, Gordon R. Thomas 

Fic. 1. An ancient Chinese axe of neph- 

rite jade and a piece of worked jade, re- 

ported to be more than 2,500 years old. 

bring down his quarries from a safe 
distance since the arrow traveled far 
greater distances than a man could throw 
a rock and was propelled with much 
greater force. Thus was born the dead- 
liest weapon that man has ever invented. 

People have survived attacks with some 
of the deadliest contrivances man has 
ever devised ... mustard gas, gun- 
shots, atom bombs... but relatively 
few men pierced with an arrow ever 
survived, for, if death was not immedi- 

ate, it soon developed from loss of blood 
or from later infection of the wound. 

The making of spear- and arrow-heads 
was man’s first experience with the lapi- 
dary art. It is possible, because of this 



experience with pounding one rock 

against another, that he discovered how 
to make fire when the sparks from the 
striking rocks ignited the grass around 
him. Having discovered how to make 
fire, it was now his problem to control 
it. Therefore, when he built a fire he 

surrounded it with rocks to keep it from 
spreading, much as the hunter and the 
Boy Scout do today. It must have been 
with great amazement, indeed, when 
one day he saw a substance exuding 

from a hot rock. When the substance 
had cooled, it hardened—and man found 

that it was malleable . . . that it could 
be shaped much easier than rocks. At 
that point man became selective in his 
rock hunting. He had learned to dis- 
tinguish between hard and soft rocks; 
now he had to search for rocks with 
mineral content, perhaps brown rocks 
for iron, green rocks for copper—no one 

really knows, for there was no recorded 
history at the time. But we do know 
that the Stone Age ended at that point 
and the Bronze Age and the beginnings 
of civilization started. However, it did 

not start all over the world at one time. 
It never did get started in some parts 

of the world. It had not started in much 
of America when Columbus came here 
in 1492. It has not started among the 
primitive tribes of New Guinea to this 
day. 

It seems inevitable, as man achieved 

security and settled down to live in com- 
munities instead of following the no- 
madic life, that he started to gather pos- 
sessions and that his first possessions 
were rocks. These were rocks he treas- 
ured above others because of their 
beauty, and thus he began to develop 
a taste for beauty which later devel- 
oped in the lives of his descendants into 
the arts of today. The very oldest graves 
of early man sometimes contain the 

pretty rocks he gathered in his lifetime. 
Through long, patient labor, man 

finally learned to drill these rocks and 
string them on thongs for the adorn- 

ment of his body. And thus the world 

of gemstones came into being—a world 

that has not been with us very long 

compared with the ages of Time. 

And so we come to today, when the 

world still remains more than 90% rock 

on the dry land surfaces and where 

gemstones are a very small fraction of 

1% of all that rock. Until comparatively 

recent times the owning of gems was 

confined to the very rich or to heads of 

state. But today it is a rare man or 

woman indeed who does not have at 
least one or two gemstone items of some 

kind. And, of all their possessions, their 

ignorance of gems is the most profound! 

There is nothing for which people spend 

more money and about which they know 

less than gems. 
It is still the custom today in some 

uninformed quarters to class gems as 

“precious” and “semiprecious,” but it is 
now becoming the custom to call all 
stones of intrinsic value “gemstones.” 

No gem can really be “half-precious.” 
The dictionaries have not yet caught up 

with this idea, for they do not include 
the word gemstone but still give the 
terms precious and semiprecious in re- 

lation to gems. 

Because of their hardness, beauty, and 

rarity, the following stones used to be 
regarded in the trade as precious: dia- 
mond, sapphire, ruby, and emerald. 
Sometimes opal was included in this 
category, and some authorities even in- 

cluded the pearl, which is not a stone 
at all. All other varieties were regarded 

as semiprecious. These terms have been 

discontinued, for it is now recognized 
that any stone valuable enough, because 
of beauty and durability, to be cut and 
polished is really precious; consequently 
all are classed as gemstones. There are 
probably no more than 100 varieties of 
gemstones in the whole world, and these 
varieties include stones used for oma- 
mental purposes only, such as marble 
and alabaster. In the gem trade itself, 
however, jewelers now class gemstones 



into two classes—diamonds and colored 
stones. 

The man who cuts and polishes these 
stones is called a lapidary and the place 
where he performs his cutting is also 
called his lapidary. The term gemcutter 
seems to be replacing the word lapidary 
as it appears to be more readily iden- 
tifiable as a definition in today’s world. 

In order to be classed as a gemstone, 

a stone must have certain qualities, al- 
though few gemstones possess them all. 
The stones must be durable, or pretty, 
or rare. The diamond is durable and 
pretty but not rare, while the emerald 
is durable, pretty, and rare, thus pos- 

sessing all three qualities. Indeed, the 
emerald is the most valuable stone in 
the world of gems, being rated with the 
ruby as above the diamond in monetary 
value. 

A short definition of a gemstone is: 
a mineral hard enough to take a high 
degree of polish and durable enough to 
retain it, Nearly all gemstones are min- 

erals. (Exceptions are jet and amber, 

which have been produced from living 
organisms—vegetation and tree sap, re- 

spectively. Pearls and coral are produced 
by animal organisms. ) 

A mineral is a naturally occurring in- 

organic material of definite composition, 

usually possessing an orderly arrange- 

ment of its atoms in a crystalline struc- 

ture. When two or more minerals have 
grown together, the substance is called 

a rock, and occasionally a gemstone is 

a rock rather than a mineral. Lapis 
lazuli (blue stone) is a good example 

of this, as it is a mixture of lazurite, 

pyrite, and calcite. 
It is not the purpose of the authors 

in this book on gemcraft to give a short 
course in gemology, however, and con- 

fuse the gemcutter before he even gets 
started. This is a craft book—a “how- 

to-do-it” book—and it makes no pretense 

of being a scientific tome. The authors 

maintain that the reader interested in 

learning how to cut gems, either for 

profit or for fun, can become an accom- 
plished gemcutter without ever knowing 
that amethyst is only purple quartz or 
that citrine is yellow quartz. No doubt 
it will follow that, in his evolution, he 

will eventually come to the study of 
the things he is working with and will 
want to know the why and the where- 
fore of his beautiful gems. That is when 
other new worlds will open to him 
through his study of geology, mineral- 
ogy, gem identification, history, crystal- 
lography, etc. A list of good current 
books on these subjects will be found 
in Chapter 15. 

Most of the gems with which the am- 
ateur gemcutter works belong to the 
quartz family. You will soon find that 
most of the varieties you will cut into 
cabochons will be agate, petrified wood, 
jasper, chalcedony, chert, and flint, be- 

sides many others—all of them in the 

quartz family of minerals: beautiful and 
hard, but never rare, They are the most 
plentiful varieties of gemstones on the 
earth and the most versatile in their 
ornamental possibilities and uses in jew- 

elry. 

The one common property that all 
gemstones possess is hardness, and 

herein our purpose is to show people 
how they can conquer it, for only by 
conquering this hardness can they con- 
vert a rough rock into a wonderful gem 
of deathless beauty. The whole gemcut- 
ting process is nothing more than a 
progressive series of abrasive experi- 

ences, so that a stage of coarse abrad- 

ing is followed by stages that are finer 
and still finer, until no bumps or 
scratches are left to abrade. 

For purposes of convenience, a Ger- 
man named Mohs (rhymes with hose) 
divided hardness into an arbitrary table 
of 10 degrees, placing diamond, the 

hardest known mineral, at the top of 
the list with a grade of 10. Talc, the 

softest mineral, was placed at the bot- 

tom of the list with a grade of 1. All 

other mineral substances fall between 



these two in degrees of hardness. Min- 
erals below the grade of 5 are seldom 
ever cut as gems because they are too 
soft to be durable. Few amateur gem- 
cutters ever achieve the experience of 
cutting a diamond. Therefore, most of 
the gems the reader is likely to cut will 
come between grades 5 and 9 on the 
Mohs scale. It should not be considered 
that grade 5 is half as hard as grade 10 
just because it happens to be the half 
of 10. The diamond (grade 10) is, in 
fact, many thousands of times harder 

than any gemstone graded 5 in hard- 

ness. The full Mohs scale is given here- 
with: 

Mous ScaLeE oF HARDNESS 

1—Tale 
2—Gypsum 
3—Calcite 
4—Fluorite 
5—Apatite 
6—Feldspar (orthoclase) 
7—Quartz (amethyst, agate, citrine) 
8—Topaz 
9—Corundum (ruby, sapphire) 
10—Diamond 

An easy way to remember the se- 
quence is to take the initials of each 

graded mineral to form the sentence 
That Gem Contains Feathers And Flaws; 

Quiz The Cutting Department. 

The one characteristic that influences 
the amateur lapidary or gemcutter more 
than anything else is beauty, and most 

of the beauty in any gemstone is latent 

until the lapidary begins his abrasive 

processes to bring out the hidden beauty. 

That is the fascination of the hobby, for 

it is the factor that makes the gemcutter 

feel that he is creating something—that 

he is an artist. 

There are several factors that make a 

gemstone beautiful. The most important 

of these is color... the red of the 
ruby, the blue of the sapphire, the green 

of the emerald, or the marvelous beauty 

of all these colors combined in that most 
beautiful of all gems—the opal. The ac- 
tion of light on the gem colors enhances 

their beauty still further. If the stone is 
opaque, like jasper, it can be very beau- 

tiful with reflected light, called luster or 
sheen. When it is translucent and you 

can see into it, like an agate, it is still 

more beautiful. When it is transparent 

and you can see through it, as in the 
crystal gems like topaz and amethyst, 

you then have materials that should be 
cut with polished faces so that light can 
enter one face and be reflected from 
another. These faces are called facets in 
the gemcutter’s terminology, and the 
process of placing the facets on the 

gemstone is called faceting. The refrac- 

tion and the reflection of light create 
sparkle. The problems of bringing out 
these qualities in gemstone materials are 

described in the following chapters. 



Chapter 2 

Where and How to Collect 

Gemstones 

SOMEONE has. said 
that 40% of the fun in the gemcutting 
hobby is gathering the stones person- 
ally, another 40% of the fun is obtained 
from giving the stones to others, and 
the remaining 20% comes from cutting 
and polishing them. This may be an ex- 
aggeration, but it is certainly the ex- 
perience of those fortunate enough to 

collect their own materials that much 
of the fun comes from hunting the rocks 
and a great deal of pleasure is obtained 
in sharing one’s finds with others. 

Just as hunting dogs are usually 
hounds, rock hunters have come to be 

known as rockhounds. This term is now 
fixed firmly in the public consciousness 
from constant use in the press and in 

the various magazine articles that have 

appeared in nearly every important pe- 
riodical of general interest published in 
America. Several years ago the word was 

regarded as opprobrious, but it is now 

widely accepted and will no doubt ap- 
pear in new editions of the various dic- 

tionaries. 

Rockhounding is found to a greater 
extent in the western states than in the 

eastern only because interesting and val- 
uable rocks are more readily available 
there. The East has just as many rocks 
and mountains, but there is little pub- 
lic domain that is open to rock hunters, 

and, besides that, the verdure is so great 
that the rocks are not exposed for ex- 
amination. The best collecting areas are 
the western mountains and deserts, 

where the evidence of rock formations 
easily can be studied and explored, Re- 
member that rocks are everywhere—they 
compose more than 90% of all dry land. 
Even in flat, wet areas like Florida 

and Louisiana, through their persistent 
searching rockhounds have discovered 
many varieties of petrified wood, agate, 
and agatized coral that cut into beau- 

tiful gems. No matter where you live, 
there is a possibility that you can find 

beautiful rocks, and, if they possess the 

qualities of a gem—hardness, beauty, 
durability—they may afford you a great 
deal of pleasure. 

Always be observant for any activity 
that disturbs the earth’s surface, for all 

such activities usually expose rocks that 
have not become weathered and dis- 
colored. In these days of intense high- 
way-building activity everywhere, and 

the custom of “using the hill to make 
the fill,” rocks are being exposed every- 
where in the cuts. Be on the lookout 
for interesting rocks at these locations. 
In the old days, when railroads and high- 
ways encountered a hill or a mountain, 
they went around it—now they cut right 

through it. Practically no new railroads 



are now being built, but road-building 

activity is intense. 

As stated before, the most prolific 

source of present-day rock supplies is 

in the western deserts, where little or 

no vegetation exists and the rocks are 

right out on top of the earth to be ob- 
served and gathered. While these pick- 
ings are not what they were 20 years 

ago, there are still many areas, practi- 

cally unexplored, where the venturesome 

rockhound can discover new varieties of 

agate, petrified wood, and sometimes 

valuable gemstones like jade. 
Jade was unknown in the United 

States until rockhounds discovered it in 
Wyoming in about 1940. Since then, 

rockhounds have found jade deposits at 
several spots in California, Idaho, Ore- 
gon, and Wisconsin. Precious serpentine, 

very like jade and more beautiful in 
many instances because of its greater 
translucency, has been found in many 
states, 

Another prolific source of gem mate- 
rials is the rivers and creeks of America, 

for they transport exposed stones from 
one place to another. We have in our 
museum a vial of gravel from the bot- 
tom of the Mississippi River that con- 
tains about 15 varieties of gem material 
in a single ounce, all transported from 

the streams that fed it from all over the 
country. 

The best time to examine streams is 
in the summer months, when they are 

less filled with water. Examine the rocks 
along the shore and by wading. Particu- 
larly examine every sand bar, for this is 

where the stream runs quietly and the 
rolling rocks are dropped. The best place 
to look is at the head of the bars, for 

the heavier rocks drop here while the 

smaller, lighter rocks are carried to the 
lower end of the bar. If you are lucky 
enough to find an old dry stream bed, 
look under the boulders and between 
them and dig into the gravel. Some very 
valuable gems have been found in such 
locations. A good example of this is the 

beautiful blue topaz found in dry creek 

beds in Mason County, Texas. 

There are not many gemstone rocks 

reported from the eastern beaches, but 

the beaches along the Pacific coast are 

prolific in agate materials—particularly 

on the Oregon beaches, where some of 

the most colorful agates in the world 

are found. Many California beaches also 

have fine agates and jade. The beaches 

of the Great Lakes have produced two 
beautiful varieties of gem material, par- 
ticularly along the shores of Lake Supe- 

rior, where thomsonites and agates are 
found. The Petoskey stones of Lake 

Michigan are very interesting. Summer 

is the best collecting time along the 
Great Lake shores, as they are snow- 

covered in winter. 

Winter is the best time to collect along 
the Pacific shores, for then the ocean 

storms uncover the stones buried by the 
gentler summer tides in the beach sands. 
The turbulent waves wash up countless 

tons of new material. It may be uncom- 
fortable, but the best time to collect is 

during a winter storm. Otherwise the 
best time to collect is at low tide with 
the sun at your back. As you walk up 

the beach the sun will glint on the wet 
agates and you can see them better than 

when you walk into the sun, All rocks 
are more easily observable when they 
are wet, for then you see them in the 

approximate colors that will be theirs 
when they have been polished, 

A rich source of mineral specimens is 
any area surrounding a mine, whether 

active or inactive, and quarries and 
gravel pits are mines. Material from the 
mines and quarries contains many valu- 
able specimens, although they are sel- 
dom of gem quality unless they come 
from a gem mine, such as the tourma- 
line mines in San Diego County, Cali- 
fornia. Usually permission must be ob- 
tained to examine the dumps of these 
mines. The dumps of the old zinc mines 
at Franklin Furnace, New Jersey, report- 
edly have yielded a greater variety of 



mineral specimens than any other one 
spot on earth. The Crestmore quarry 
near Riverside, California, is reported to 
have produced the second greatest va- 
riety of materials of any spot in the 
world. However, practically none of the 
specimens gathered at either spot are of 
particular interest to the gemcutter, and 
permission to examine the dumps is not 
easy to procure at this time. Seek out 
the quarries and the mining dumps in 
your area and explore them first for ex- 
perience. 

There are now more than 700 gem 
and mineral clubs in North America, 

nearly all of which conduct field trips. 
If you happen to live in an area where 

a club exists, you will be welcome to 
go along, for the clubs are enthusiastic 
helpers of the novice rockhound. If you 

should acquire an interest in rocks, you 

should join and support your local group. 

The cost for dues usually runs between 
$2.00 and $5.00 a year. You will meet 
people in the clubs from every station 

in life, for an interest in rocks is a great 
leveler of people. These people will 
gladly show you how to cut and polish 

rocks, and you can gain untold knowl- 

edge by attending a few meetings and 
spending a few hours in someone’s lapi- 

dary shop. Many of these clubs put on 
annual shows of their work to which 
the public is invited. Or they join with 

other federated clubs in huge gem and 
mineral shows, taking in the clubs in an 
entire region (like California or the Mid- 

west, for example). The magazines ca- 
tering to the hobby will tell you when 

these shows occur, and as soon as one 
is held near your home you should at- 
tend it. These shows often draw as many 

as 30,000 people and exhibit many thou- 

sands of examples of the lapidary art. 

A list of the gem and mineral clubs, 

with their time and place of meeting, is 

published every April in the Rockhound 

Buyers Guide issue of the Lapidary Jour- 

nal, selling for only $1.00. This Guide 

issue contains gem-hunting stories for 

the traveling rockhound and lists most 
of the dealers who have anything to sell 
him. It is an annual encyclopedia of in- 
formation that is a must in any rock- 
hound’s library, for it contains more than 

700 advertisements of gems, cutting ma- 

terials, machines, tools, and_ supplies 

from firms all over the world. Other 
issues of the Lapidary Journal (a bi- 
monthly for $3.00 a year) regularly re- 
port news of gem finds, new gadgets 

and machines, methods of gemcutting, 
new ideas for utilizing gem materials, 
methods of silvercraft, news of the gem 
shows all over the country, and so on. 

A sample of the Lapidary Journal is ob- 
tainable for only 25¢ from the publisher’s 
offices at Box 518, Del Mar, California. 

There are other magazines about the 
rock hobbv that the gemcutter will find 
useful, although they do not emphasize 

gemcutting methods as thoroughly be- 
cause they also cover several other fields 

of interest. Here they are, listed alpha- 
betically: 

Earth Science: 

Bi-monthly. $2.00 a year. Sample 35¢. 

Earth Science Publishing Co., Inc., Box 
1857, Chicago 90, Illinois. 

Gems & Minerals: 

Monthly. $3.00 a year. Sample 85¢. Gems 
& Minerals, Box 687, Mentone, California. 

The Mineralogist: 

6 issues a year; no summer issues. $2.00 

a year. Sample 35¢. Mineralogist Publish- 

ing Company, 329 S.E. 32nd Ave., Port- 

land 14, Oregon. 

Rocks & Minerals: 
Bi-monthly. $3.00 a year. Sample 60¢. 

Rocks & Minerals, Box 29, Peekskill, New 

York. 

All of the foregoing magazines have 

accounts from time to time of where 

to go for rocks and all of them have 

information now and then on gemcut- 

ting techniques and ideas. The Lapidary 

Journal, however, is the only magazine 

published exclusively for the gemcutter 

and jewelry maker. 



Very important as a source of infor- 
mation are the “trail” books describing 
actual gemstone locations in various sec- 

tions of the country. A list of these books 
will be found in the Bibliography in 

Chapter 15. 

Many good gem locations are private, 

and one can collect there for a fee. On 

such a basis diamonds can be sought in 

Arkansas; sapphires in Montana; rubies 

in North Carolina; agate-filled thunder- 

eggs in Oregon; moss agate in California, 

and so on. Several thousand gem-collect- 

ing localities have been described in 

books and magazine articles, but many 

of them are now depleted. 

Twenty-five and more years ago, any- 
one could travel the roads of the West 
and gather surface gem materials almost 
without leaving the road. Surface pick- 
ings are scarce, now, and rockhounds 

must dig at known spots in order to get 
worthwhile materials or else discover 
new spots far from the beaten tracks. 

There are still many prolific sources in 
undiscovered areas, particularly in Ari- 

zona, Nevada, Utah, Wyoming, Mon- 

tana, and the Dakotas. 

When gemstones were plentiful, thou- 
sands of rockhounds gathered and took 
home literally tons of materials. It is 
safe to say that, of the tens of thousands 
of tons of good agate and petrified wood 
materials taken into the back yards of 
America, probably every pound still ex- 

ists somewhere in the rough or finished 
form. No one ever destroys a gem rock 

—indeed, they are practically indestruct- 
ible. 

If you are new to the hobby, scout 
your own area and become acquainted 

not only with living rockhounds but also 
with the families of those who have 
passed on, for the richest hunting in 
America is in the back yards and the 
garages of such people. If they charge 
you for the rocks you are still way 
ahead of the game, for it costs consider- 

able money to travel great distances to- 

day for rocks. However, nothing can 
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match the great thrill of finding mate- 

rial yourself. Once you have picked a 
likely-looking rock from the ground, 

given it a lick with your tongue to see 

what color it really is, nicked it with 

your hammer to see the inside, placed 

it in your back pocket as the special 

find of the day, taken it to the grinders 

after your trip, and produced a real gem 

that you mount in a ring for yourself, 

you will find that you have acquired 

what rockhounds call the “rock pox” 

. and this is an incurable disease! 
If and when you do indulge in gem- 

collecting travels, watch for some of the 
rock shops along the way, for there are 

about 1500 of them along the country’s 
highways. In these shops you will find 
a selection of the rocks of the proprie- 

tors’ areas and you will gain a great deal 
of useful information besides. The local 
dealer usually has better specimens of 
the rocks of his own locale than you are 
likely to find. Just to be safe, you should 
buy some rocks from him if only to see 

what you are looking for and to prevent 

coming home from your fishing trip with 
no fish. When you do go on a rock trip, 

always bring home more than your own 
requirements so that you have “swap- 
ping” rocks and some to sell to the un- 
fortunates unable to make the trip who 
nevertheless are quite willing to help de- 
fray the expenses you incur in hauling 
the rocks to their door. 

Some advice should be offered about 
how to dress for rock-collecting trips. 

The best advice is contained in this one 
word: “comfortably.” Forget the glam- 
our—you don’t need it on a rock trip. 
You will be stooping a lot, bending over 
while hunting, squatting, digging in the 
ground and sitting on it. You should 
therefore wear clothes that are comfort- 
able for these activities and clothes that 
you do not have to worry about. But 
above all... wear stout shoes! The 
shoes should cover the ankles; the shoes 
should fit you; the shoes must stand the 
scuffings of rocky terrain. Nothing can 



spoil a trip so much as a turned ankle 
caused by low shoes or a big water 
blister caused by an ill-fitting shoe. The 
hiking boots offered for both men and 
women in such stores as Sears and 
Ward’s, for example, are ideal. Men can 

secure good army boots and shoes at 
the surplus stores. 

You will need a rock pick and a sack 
for carrying specimens. A number of 
cardboard cartons should be carried in 
the car for hauling the rocks. Always 
carry a first-aid kit, and a snake-bite kit 
besides, if you are going to a place where 
snakes abound . . . and somehow rocks 
and snakes seem to go together. Your 
car kit should also include insect repel- 

lent and a remedy for sunburn. Do not 
enter desert trails off the main roads 
without plenty of water and some extra 
fuel. Always carry a shovel. The summer 
temperatures in the Mojave and the Col- 
orado Deserts in California are often of- 

ficially 120°, but the ground tempera- 
tures are much higher. Should you be- 
come stranded, or have a car mishap, 

you could die in a few hours without 
water. If you do encounter trouble, never 

start out alone for help and leave some- 

one else alone while you go. The best 
advice one can give is to stay out of 
the deserts in the hot seasons unless you 
have company in one or more cars be- 
sides your own party. 

If you are so situated that you can- 
not go to a club meeting, or make field 
trips, or travel at all, then you are de- 
pendent on the rockhound dealer for 

your rocks. If you buy a large saw you 
should then buy rough rocks by the 
pound and have the fun of sawing them. 

But the average rockhound does not 
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need a large saw, so if you have none 
then you will have to buy slabs of ma- 
terials by the square inch. There are 
about 2,000 dealers selling rocks in 
America, including Canada. Most of 
them are selling the rocks of their lo- 
calities as a side-pocket venture to sup- 
plement their income. Their overhead is 
little or nothing and they usually sell 
good slabs of gem-grade materials for 
very little, especially considering the 

fact that their prices include recompense 
for their time and the expense of saw- 
ing the rocks. The great majority of 
those selling slabs sell them on a money- 
back guarantee, so that you are taking 
no chances except for a few cents’ post- 
age. These dealers get most of their busi- 
ness through classified and display ad- 
vertisements in the various rock jour- 

nals, and that is a good reason for sub- 
scribing to ALL of them . . . just to read 
the ads of atu the dealers. For only 

$13.00 a year, about a dollar a month, 
you can keep up with new discoveries 
and ideas and keep refreshing and in- 
creasing your knowledge through the ad- 
vertising columns. 

If you are the average friendly Amer- 
ican type, you will accumulate a list of 
correspondents with whom you can trade 

information and materials, and you will 

find that you will have opened up a 
whole new world of living. A rock trip 
especially is one phase of the hobby 
that the whole family can indulge in and 
they are usually delighted to do so . 
including the family dog. It is an im- 

portant and satisfying facet of the gem- 
cutting hobby—and it can be done in 
any season without a license. 



Chapter 3 

oe 

The Diamond Saw and 

Its Operation 

Up To the 1930’s, the 

amateur lapidary was really in difficulty 

when it came to sectioning large speci- 

mens. The only thing available to him 
was the mud saw, one of the dirtiest 

and noisiest machines ever devised by 
man. It usually consisted of a bin or 
box that was filled with a “mud” made 
of water and silicon carbide grits. Disks 
of steel, sometimes in a series, were 

mounted on a spindle, and they revolved 
through the mud. By clamping a rock 
in a vise and having weights pull the 
rock against the periphery of the revolv- 
ing blades, the rock was sawed through, 
in time, because of the friction of the 

grit picked up by the revolving disks. 
It was a long, slow, discouraging, dirty, 
and noisy process. 

In 1934, Wilfred C. Eyles was em- 

ployed by the California State Division 
of Mines and the problem of sawing 
specimens for the Bureau was presented 

to him. Eyles conducted a number of 

experiments and finally devised an 8” 

diameter steel blade charged with small 

pieces of diamond set into notches made 
in the rim of the blade. Mr. Eyles was 
one of the founders of the Northern Cali- 
fornia Mineral Society in San Francisco, 

organized about that time, and the dia- 
mond saw came in for considerable ex- 
perimentation among that early amateur 
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group. It was widely predicted at the 
time that the diamond saw would never 
come into general use because of the ex- 
pense, but 20 years later it was prac- 
tically impossible to find a dirty and slow 

mud saw anywhere. The diamond saws 
of today are much improved over Eyles: 

In the early days of the amateur gem- 
cutting movement in the late 1930's, al- 
most the first tool the beginner bought 
was a diamond saw. A good cutting 

machine could be bought in those days 
for about $40.00 . . . but most amateurs 
built their own rigs. Today we have 
many good saws available, and, because 
of the prevalence of sawed slabs in the 

dealers’ stores, very few amateurs start 

out with a slabbing saw; indeed, most 
gemcutters never acquire one at all be- 
cause they find that the smaller trim 
saw is sufficient for their purpose. 

Presented herewith are illustrations of 
two of the larger modern slabbing saws. 
Saws are much more expensive today 
because of the greatly increased cost of 
the diamond bort used in their making. 
However, the saw blades themselves are 
a far cry from those first blades, and, 
because of perfection in manufacture, 
the life of a saw blade today is so much 
longer that the cost of operating a dia- 
mond saw over a period of time is much 
less than it was 20 years ago. 



Fic. 2. A Highland Park slabbing saw, 
bench model, which accommodates a 16” 

diamond saw blade. The saw carriage is 
fed by a spiral gear and screw. 

The first saw blades gave a lot of 
trouble, and many gemcutters never did 

get started because they would buy a 
saw and it wouldn’t work. The trouble 
was not with the saws, however, but 

rather with the sawyers. They had pur- 
chased a complicated tool and didn’t 
know how to use it. They were like the 
small seven-year-old with his first watch 

. not prepared to handle such a val- 
uable machine. 
Diamond blades are called upon to 

cut a great diversity of materials vary- 

ing in hardness, and the operator should 
not expect to cut all materials with the 

same speed. Metals used in diamond 
saws are either bronze or soft cold-rolled 
stretcher-leveled steel, steel that has 

been rolled level at the mill to take 

out the wavy motion. It is entirely dif- 
ferent from the steel used in ordinary 

wood saws, which are made of carbon 

steel. A diamond saw made from carbon 

steel would give no performance at all. 

The steel has to be ductile and malle- 
able in order to take the diamond bort 

charge. 

Blades now come in two types. The 
notched blade has the diamond inserted 
into small notches around the rim. The 
sintered type has a rim that has been 
made of powdered metal and diamond 
powder. These powders are heated un- 
til they fuse and the hoop is soldered 
to the rim of a steel disk. Both types 
perform well, but the sintered type will 
last longer because it contains more dia- 
mond and is more expensive than the 

notched type. Small blades for valuable 
crystal materials are sometimes as thin 
as a playing card and are made of phos- 
phor-bronze. The steel blades range in 
thickness from a few thousandths of an 
inch to 1%”. 

It is not the blade itself that cuts the 
rock, but rather the diamond in the 

blade that does the work—the conquer- 
ing of one hardness by a substance that 
is harder than the thing being cut. 
Therefore, it is wise to “break in” a new 

saw blade by carefully exposing the dia- 

mond. Many methods have been sug- 
gested for doing this, but one of the 
best and most satisfactory is to first saw 
slowly through an ordinary paving brick. 

The operator will discover many 
things about sawing that are baffling 
to him, and he will be inclined to think 

Courtesy, Highland Park Manufacturing Co. 

Fic. 3. A modem slabbing saw with 

Lucite hood, on stand. The motor is con- 

veniently located underneath. 



that there is something wrong with his 

saw. For instance, quartz crystal and 

agate are both quartz with a grade of 

7 on the Mohs scale of hardness. The 

diamond saw usually saws through a 

quartz crystal with the ease of a cheese 

slicer cutting through a cheese. But, 

when the agate is presented to the saw, 

the going is much slower, because its 

structure is cryptocrystalline and does 

not break down as easily as the brittle 

quartz crystal. One would think that 

jade, being between 6 and 7 in hard- 

ness, would cut much more easily than 

agate, but because of its toughness and 

compact nature it does not break down 

as readily as agate and usually takes 

twice as long to saw. 

Further details of treatment of the 

saw blades themselves will be given in 

the next two chapters, in which slabbing 

and trim sawing are discussed separately. 

Courtesy, Great Western Lapidary Equipment Co. 

Fic. 4. A Great Western hydraulic-feed slabbing saw, 20” model. 
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Chapter 4 

How to Use the Slabbing Saw 

WHEN the gemcutting 
hobby began getting its first impetus 
about 1940, most amateurs built their 

own slabbing saws and some of them 

even made their own saw blades. The 
1940’s were wonderful years indeed, and 
the amateurs tied to their home bases 
during the war did more to develop the 
lapidary arts than had been accom- 
plished from the beginning of Time. The 
best ideas of the various homemade 
equipment were later incorporated in 
commercial machines, and most of the 

equipment now offered by dealers comes 
from thriving businesses started in the 
back yards of the amateurs of those days. 

The slabbing saws offered today are 

splendid machines; with their new im- 
proved blades they give remarkable per- 
formance. However, the slabbing saw is 

not an absolutely necessary piece of 
equipment for the gemcutter as is the 

trim saw, used for sectioning the slabs 
that come from the slabbing saw. One 
needs room and privacy for a slab saw 

for it is a fairly noisy operation, and, 
in order to accomplish much, the saw 

must often run for many hours. 
Because ready-cut slabs of materials 

were not so available in the early days, 
practically every amateur had a slabbing 
saw of some kind; almost none of them 

had a trim saw. The situation is re- 
versed today, for slabbed materials are 
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readily available everywhere among the 
approximately 2,000 dealers serving the 
gemcutting fraternity. Not all amateurs 

have a slab saw, but practically every 
one of them has a trim saw. Most of the 
“one-man-band” types of lapidary out- 

fits to be described later include a trim 
saw in their assembly. 

But if you have the room for it, in 
a place where it will not disturb the 
family or the neighbors, the authors urge 
you to purchase a slabbing saw, for no 
piece of lapidary equipment offers so 
much fun. If you have never actually 
seen a rough rock slabbed into beautiful 
slices, it will be difficult for you to un- 

derstand just how ugly and uninspiring 
some rocks can be on the outside and 
how marvelously interesting and beau- 
tiful they can be on the inside. The nov- 
ice experiencing these things for the first 
time finds a new adventure in his life. 

When you have tramped the hills and 
desert valleys and found and brought 
home rocks that you hoped were good, 
there is hardly any greater anticipation 

in life than when you clamp a big rock 
into the saw and proceed to take slices 

from it—just like slicing a loaf of bread. 
When the whine of the saw announces 
that the first cut is about to drop off, the 
heart races faster, and when the parting 
comes the average sawyer picks up the 

slab with avid interest. 



DESCRIPTION OF THE SAW 

A rock slabbing saw is little different 

from a woodworking saw in construc- 

tion. However, in operation the saw 

blade must run through a coolant to 

eliminate the generated heat. The cool- 

ant is sometimes also referred to as a 

lubricant, because it does serve the pur- 

pose of cleaning off the bits of rock that 
accumulate on the blade during the saw- 

ing process. 

The saw must therefore be enclosed 
in a boxlike tank to hold the coolant, 

and the tank must be covered with a 
hood so that the coolant is not splashed 
over the operator or the vicinity of the 

saw. There are many coolants and just 

as many schools of opinion about them. 
They all seem to serve the purpose, but 
the ideal coolant is one that is odorless 

and fire resistant. Most of the coolants 
contain oil and there is always some 
danger of fire. The best commercial 
product that the authors have used ap- 
pears to be Corvus oil, a product of 

Texaco, Inc. It is a little difficult to 

obtain through regular Texaco service 
stations and must be secured in a five- 

gallon container from a Texaco whole- 
sale depot. In some cases station oper- 

ators will order it for a customer. This 

product has a low flash point so that 

eR FEED SPEED CONTROL MARE ida de 
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Courtesy, Highland Park Manufacturing Co. 

Fic. 5. Nomenclature of the slabbing saw. 
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it is practically fireproof because it is 

highly fire resistant. 

The commonest form of coolant used 

in slabbing saws is a 50-50 mixture of 

kerosene and No. 20 grade engine oil. 

Nothing has been devised that is better 

than this combination, but it is objec- 

tionably smelly and it does present a 

fire hazard. There are also a number of 

soluble oil products available from deal- 

ers and there is even a preparation for 

making kerosene odorless. 
The coolant should be removed and 

strained at frequent intervals, for dirty 

coolant is hard on blades and makes 
them wear much faster. Many sawyers 

make their own arrangements for pump- 
ing clean oil directly to the saw blade 
and they also rig a filtering arrangement. 

CUTTING THE SLABS 

In the accompanying illustration the 
reader will see the viselike arrangement 
for holding the rock and the cross feed 
apparatus for advancing the rock to a 
position for each subsequent slice after 
the first. The rock should be studied for 
the best possible result, for certain rocks 
with special properties, like tigereye 

and labradorite, should be cut so that 

the top of the finished stones, coming 
from the surface of the slabs, will show 

the chatoyancy of the stones. Jasper, 
wood, agate, and any rocks with special 
markings should be studied and sliced 
to get the best effect. 

Be sure that the rock you are going 
to saw is good solid material, for if it 
should break while being sawed it could 
damage the expensive blade. Having 
clamped the rock securely in the car- 
riage, advance the rock by hand until 
it almost touches the blade, engage the 
feed, then close the saw, and make the 
initial cut until it is approximately 14” 
deep. When the clean initial cut has 
been made, the blade should be backed 
out from the cut, the feed re-engaged, 
and the saw re-started. A weight or 
screw feed arrangement will continue to 



feed the rock to the saw blade, but some 
saws come equipped with a hydraulic 
arrangement which feeds with a con- 
sistent pressure. A weight feed should 
be adjusted to the size of the rock be- 
ing sawed: a light pressure feeds slowly, 
a heavy pressure feeds rapidly. The 
hardness and the toughness of the ma- 
terial being sawed will have a great deal 
to do with the nature of the speed at 
which material can be sawed. For ex- 
ample, in sawing jade, the feed should 
be set at the slowest rate of advance, 

while for relatively soft materials a rapid 
feed’ is indicated. 

The greatest care should be exercised 
not to start a saw cut against a slanting 

surface which will tend to cramp the 
edge of the saw sideways and at the 
same time serve to break out the dia- 
mond bits from one side of the saw 
blade. If necessary, before clamping the 
rock in the saw, either make a lateral 

saw cut across the surface to be sawed 
at right angles to the intended course 
of the multiple cuts, or grind a flat area 
on which to start the saw. Attention to 
this detail will greatly lengthen saw life. 

THICKNESS OF BLADE AND 

THICKNESS OF CUT 

Manifestly, when you are sawing quite 
valuable materials such as some agates 
and jades, which may cost all the way 
from several dollars to as much as $50 

a pound, the width of the kerf or saw 
cut is an important factor. Many hob- 

byists have secured relatively thin bronze 
or steel blades of 12” up to even 16” 
diameter for the special purpose of saw- 
ing such fine materials with a minimum 

of loss. In general, the larger the saw 
blade, the thicker will be the kerf which 

it takes, and the converse is also true; 

for more valuable materials, seek the 

smallest and thinnest blade available for 

the job. 

Slabs are sawed from %.” to 4” 

thick for average material. It is poor 
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Courtesy, Raymond Rock 

Fic. 6. The “Rock” slab-grabber. With 
this auxiliary device, the “heels” left after 
ordinary slabbing can be sawed. 

economy to make the slabs too thin, for 

then there is not the proper amount of 
thickness out of which to cut the vari- 
ous forms of cabochons. Slabs 1%” thick 

are to be frowned upon. 
Unless you are a commercial operator 

cutting slabs for sale, speed is not es- 

sential, for too much speed and pressure 
wear out blades much faster. A promi- 

nent manufacturer of saw blades sug- 

gests that a 12” blade should be run 
at 400 rpm to cut through an agate 1” 
in size in 8 minutes; the same saw will 

cut 1” in 4 minutes at 800 rpm. A slow 

saw will turn out more slabs than the 
average gemcutter can possibly work 
into finished gems. The speeds can be 
varied by a three-stage pulley and V- 

belt. The standard 4 or 1% H.P. motor 

used in saw operation has a standard 
2” pulley on the motor shaft and runs 

at a speed of 1725 rpm. If the V-belt 
is attached to a 2” pulley on the arbor, 
the speed remains the same. If the same 
belt is attached to a 6” pulley on the 
arbor, the speed will be reduced to 505 
rpm. By attaching a three- or four-stage 
pulley to the motor shaft, many combi- 
nations of belt positions may be made 
to give varied speeds. These speeds are 

given in Chapter 15. 
After a large rock has been sawed, 

the operator is left with the ends, or 
the “heels of the loaf.” If the material 
is valuable it is suggested that the cut- 
ter use a “slab-grabber” which permits 
these nubbin ends to be held in the vise 
for further cutting (Fig. 6). 



DISHING OF THE SAW AND 

ITS CORRECTION 

Care should always be taken to see 

that, at the finish of a slab, the material 

is not allowed to slide past the saw. 
Many times the slab will break from the 
rock and leave a sliver on the rock just 

as the saw is completing the slice. This 
can be avoided to a large extent by 
hand feeding at the end of the slabbing 
process or by installing an automatic 
stop. A tap with a hammer will remove 

such a sliver. 
If there is a sliver and it runs past 

the blade it will push the blade away 
from the vise. As the sliver is usually 

near the outer edge or bottom of the 

rock, it will slide past the blade from 
the outside toward the arbor hole and 

cause a metal spinning process in so do- 

ing. As it spins near the arbor hole the 
blade punches outward and becomes 

dished. With continued cutting this con- 
dition becomes exaggerated and _ in- 

creases the dishing of the saw, so that 

at each starting of the saw the cut is 
started at an angle instead of a flat face. 

The blade then becomes worn on the 

inside, or vise side, the diamond is 
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loosened and lost, and the blade be- 

comes useless, because it cannot cut 

when diamond settings are on only one 

side. 
The saw blade should be taken from 

the arbor once in a while. Use a 1-foot 
steel ruler and place it on the blade 
across the arbor hole or axis. Do this in 

all directions and on both sides of the 
saw. If the saw shows a dish effect, it 

must be corrected. Place the blade on 
a flat iron surface and tap it lightly with 
a ball peen hammer from about 3” in 
from the rim to the rim itself, turning 
the blade as you hammer toward the 

rim. Never use the hammer near the 
arbor hole. If this does not eliminate the 

dish, repeat the process on the opposite 
side of the blade and keep repeating un- 
til the blade is again absolutely flat. 

There are many problems that will 
arise in sawing that cannot be discussed 
here for lack of space, but the reader 
can obtain a good booklet from the Lap- 
idary Journal, Del Mar, California, for 

only 50¢ postpaid that contains complete 

information. The title of the booklet is 

The Diamond Saw and Its Operation 

and it was written by Wilfred C. Eyles, 
inventor of the diamond saw. 



Chapter 5 

How to Use the Trim Saw 

Usinc the trim saw 
is a far different experience than using 
the slabbing saw, for the sawing is done 
at high speed and the material is fed 
into the saw by hand. You can remove 
unwanted material far faster on a trim 
saw than you can on the grinders. 

Mark the outline of the cabochon on 
the slab with an aluminum or bronze 
pencil by using a template, or you may 

draw your own design. Lead-pencil 
marks will wash off, so use the aluminum 

or bronze pencil (which you can make 
from a piece of stout wire). 

Saw off the unwanted material as in- 
dicated in sketch No. 2 of Fig. 8. Then 
proceed to saw notches as in No. 3 and 
carefully trim off the “gear teeth” as in 

No. 4. Do not saw too close to the out- 
line of your cabochon. 

Saw blades on trim saws are smaller 
and thinner than on slabbing saws and 
they can be run at far greater speeds. 
The problem of breaking them in is the 
same as with the larger slabbing blades. 
They should be run through a section of 
ordinary brick so that the excess metal 
on the periphery of the blade can wear 
down to the point where the embedded 
diamond is exposed, for the saw will not 

be effective until the diamond gets its 
chance to bite into the material. The 

coolant or lubricant is the same as that 
mentioned in Chapter 4... a 50-50 

mixture of kerosene and light engine oil, 
or the Corvus oil of Texaco, Inc. 

Fic. 7. A carving of a leaf-shaped dish hollowed out on a trim saw. 



Fic. 8. Using the trim saw to saw out, notch, and trim 

cabochon blanks. 

The trim saw is a very versatile tool; 
through experience the operator will 
find it useful in many lapidary problems. 

It can be used in many carving proc- 

esses and in hollowing-out techniques. 

Because of the roundness of the blade 
itself, a number of cuts can be made in 

a slab and then similar cuts made at 

right angles to them. This will leave a 

lot of “teeth” which can be taken out 
with pliers. The depression can then be 
ground to shape, sanded, and polished 

. . and you have an ashtray! 

You will soon learn to plan your saw 

cuts by laying them out accurately on 
the slab with a metal pencil, allowing 
the width of a saw blade between each 
blank you wish to get out of the mate- 
rial. Remember to allow for the curva- 
ture of the saw itself. The under side 
of the cut will be farther advanced than 
what you can see on top. 

When you are planning a matched set 
of pieces (as for a bracelet) out of one 
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slab of material so that they will all 
match in color and pattern, careful plan- 
ning and marking in advance are essen- 
tial. When you start sawing into a piece 
of jade that costs you $5.00 a square 
inch, you will want to know exactly 

where you are going. Because of the 
expense of some materials, many cut- 
ters have two trim saws: a large, husky 

saw, with a large, thick blade for rough 
work, and a small, high-speed slitter with 
a blade only .012” thick—little more than 
the thickness of one of the pages in this 
book. 

CARE OF THE TRIM SAW 

By this we mean the care of the trim 
saw mechanism itself rather than the 
diamond saw blade. Before you start to 
use a new saw, see that it is properly 
lubricated. Some saws are fitted with 
“sealed for life” ball bearings. Do not 
lubricate these. Do not think that a 



squirt of light oil will help them do 
their job. This only dilutes the proper 
grease and may cause later trouble. 
Oilite-type self-lubricating bearings of a 
compressed bronze powder type can 
stand an occasional squirt of oil. If the 
bearings are fitted with a grease cup, 
see that it is kept full and changed 
when necessary. If there is a Zerk or an 
Alemite fitting, use a grease gun with 
the proper type lubricant for light- 
weight machine bearings. The shafts 

Courtesy, APEX d.c. 

Fic. 9. A miniature precision high-speed 
slitting saw, with a 5” blade, tuming at 

4,000 rpm; used for slitting valuable facet- 

ing material or gemstones. 

Courtesy, Nelson Machine Works 

Fic. 11. A heavy-duty trim saw with ma- 

chined cast-iron table. 
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which carry saws need to be lubricated 
properly to keep them from wearing and 

getting side-play, which can cause bad 
wear of the blade and crooked cuts. 
Remember to oil motor bearings with 
the proper light oil and keep belts tight, 
but not so tight as to cause bearing 
wear. Motors need ventilation, so do 

not cover them completely, and keep oil 
spray and water from them. 

Several modern trim saws are illus- 
trated and described in Figs. 9 to 12. 

Courtesy, Highland Park Manufacturing Co. 

Fic. 10. A standard 8” trim saw with a 
vise by which small slabs can be sawed. 

Courtesy, Raymond Rock 

Fic. 12. A combination slabbing and trim 
saw with vise and weight feed; has a 10” 

diamond saw blade. 



Chapter 6 

Cutting and Polishing 

Cabochons 

Lonc experience in 

attending many gem shows in all parts 
of the country indicates that the cabo- 
chon is the form of lapidary activity 
most favored by the amateur gemcutter. 
It is usually the first form of gemcut- 
ting attempted and it is the most re- 

warding in the great variety of shapes, 
colors, and materials that can be used. 

Many of the materials used for cabo- 
chons can be gathered personally, and, 

if they are purchased, they are far less 
costly than the crystal types of gems 

used in faceting. Cabochon cutting al- 
lows wide latitude for the artist to use 
imagination and selection. 

The word artist is used at this point 

because a lapidary really is an artist 

more than a craftsman. Every man has 
within him a desire to be an artist; usu- 

ally this is an unfulfilled desire in most 
lives because of the pressure of earning 
a living. While it is true that most of 
us cannot become great singers, musi- 
cians, painters, sculptors, composers, 

writers, etc., because of a lack of some 

specific talent, it is within the ability 
of nearly every man or woman to be- 

come a competent lapidary and artist in 

stone within a very short time. For it 

will not be long before a beginner at 
the art of the lapidary can be produc- 

ing gems that will amaze his friends and 
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bring him the recognition and admira- 

tion for which he yearns. This is one of 
the secrets of the wildfire growth of the 
gemcutting hobby during the last 20 
years. The lapidary immediately ascends 

in the esteem of his friends and the com- 

munity; he becomes important. 

For an early try for success and 
achievement of immediate happiness, 

the making of a series of cabochons in 
different shapes is suggested. Indeed, 
the majority of amateur gemcutters 

never pass beyond this stage but con- 
tinue to garner their gemcraft happiness 
from this one medium alone. 

Cabochons are cut from slices of rock 
that have been produced by the sawing 

process described in Chapter 4. These 
slices should be %4.6” to 4” thick for 

light stones and as large as %%” for 
heavier stones. Most ring stones should 
be cut from the light slices, and stones 
intended for pendants, brooches, bola 

mounts, etc., should be cut from the 

heavier slabs. In purchasing slabs from 
dealers, the thicker slabs can be bought, 

so that all manner of stones can be cut 
from them. When lighter stones are de- 
sired they will just require a little more 
grinding. 

Slabs of material should be absolutely 
flat and all projections and rough edges 
should be ground away. It is not neces- 



sary to remove the saw marks from the 

flat surface, for this requires consider- 
able wasted time. Saw marks on the in- 

dividual blanks can be removed later. 

MARKING THE SLABS 

A close study of the slabbed material 
should be made before determining 
where the blank for the gem will be 
taken. After selecting the pattern, the 
color, and the design of the stone de- 
sired, a mark is then made with an 

aluminum pencil, using a template to 
outline the gem. The aluminum marks 
will not wash away while grinding. (See 
Fig. 16.) Pencils can be purchased from 
dealers but they can be made easily 
from a 6” piece of aluminum wire 
or hack-sawed from a %” sheet, then 

ground to a fine point on the side of 

the grinding wheel. One pencil will last 
a long time. Lean it away from the tem- 
plate when marking. 

Templates containing the various 

shapes and sizes used in standard mount- 

ings for jewelry can be purchased at 
dealers’ shops for very little. The be- 
ginner is urged, however, to determine 
for himself the size of the stone he 
wants, according to the patterns he 
“sees” in his slab and according to the 

whim of the moment. If the stone is to 
be mounted, then a template is sug- 
gested, but if the cutter merely desires 
to achieve a beautiful stone he should 
free lance in his designing. This proce- 
dure offers more fun and satisfaction and 
it develops latent artistic talent. 

Templates come in various shapes of 
round, oval, and rectangular perfora- 

tions, with the sizes indicated in milli- 

meters (mm.). Thus a 15x18 oval is 
15 mm. wide by 18 mm. long and the 
resulting gem will fit a commercial 
mounting of that size. The gemcutter 
should have available at all times sev- 

Courtesy, W. E. Davies 

Fic. 13. Finished cabochons of agate, carnelian, and tourmaline. 
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Fic. 14. Balance in selecting the pattern. 
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Fic. 15. Selecting the pattern. 

eral catalogs of the firms marketing 
mountings so that, if he intends to 
mount his finished gem in a ring or a 
pin, he can make a selection of the 

piece desired and then cut the stone to 
the size indicated in the catalog illus- 
tration by using the template for ac- 
curacy. Many gemcutters later become 

silvercrafters and make their own mount- 
ings. Cutting to standard millimeter sizes 

then becomes unimportant as the mount- 

ing is made to fit the stone rather than 
the stone cut to fit a particular mount- 

ing. 

It is well to mark the slab with sev- 

eral blanks so that they can all be sawed 

out at one time for later use, or for 

sale or swapping. After the blanks are 

sawed they are further trimmed in the 

trim saw and notched and nibbled as 
indicated in Figs. 18 to 22. Nibbling 

with pliers is dangerous, however, for 

it can hurt one’s fingers and damage the 

stone unless one acquires skill—only too 

often gained at the expense of pain and 

costly materials. While the process is 

TEM tg eat, 

Fic. 16. Marking the slab. 
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Fic. 17. Square marking pencil. Hacksaw 
square pencils out of %” aluminum or 
bronze sheet. Keep sharp by grinding on 
the side of the wheel. 

© 
Fic. 18. Blank sawed out. 

U 
Fic. 19. Trimmed. 

Fic. 20. Notched. 

Nibbled. 

Fic. 22. A pair of ordinary extension 

pliers can be used for “nibbling” edges of 

blanks. 

Fie. 21. 



usually suggested in gemcutting classes 
and articles on the subject, the authors 
long ago abandoned nibbling and now 
depend on the grinding wheel and skill- 
ful sawing to remove material. 

Do not trim saw too close to the out- 
line. After the trim sawing operation is 

finished the blank should be held in the 
fingers and applied with fair pressure to 
the 100 grit (coarse) grinding wheel 
and shaped to within a pencil line of 
the aluminum marking. This slight ex- 
cess can be removed later in the sand- 

ing operation. 

DOPPING THE STONE 

The stone is now ready for dopping. 
Many methods have been suggested for 

dopping and the authors have never ob- 
served two individuals doing it exactly 
alike. There is really no one right way, 
as in faceting, or wrong way. The pur- 

pose of dopping is to place the stone 
on the end of a stick or other vehicle 
so that the lapidary will have greater 

facility in handling it. He also obtains 
greater safety and visibility. It is im- 
portant to have visibility, for if you can- 

not see what you are doing, you do not 

know what you are doing. In free cut- 
ting, without dopping, the fingers often 
hide the work. 

The trick in dopping a stone is to get 
it on the dop and have it stay there. 
This is a problem that is often aggravat- 
ing and discouraging to the beginner, 
for when the stone flies off the dop it 

is potentially dangerous and many times 

the stone is destroyed in the process. 

It is wise to dop several stones at a 

time and when this is done the wax 
should be placed in a small can on top 

of a self-made “stove,” as illustrated in 

Fig. 23. Improved varieties of dopping 
wax can be secured from supply deal- 
ers. Buy at least two sticks—one to be 

broken into small pieces for the can, 
one to be kept in stick form for the dop- 
ping of single stones. 
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Fic. 23. Alcohol lamp and stove. 

Place an ordinary alcohol lamp under 
the “lid” of the stove. When the wax 
has melted to a creamy consistency, dip 

the dop stick into the wax and twirl it 
about until a large glob adheres to it. 
Meanwhile, place the stones to be 
dopped on the stove lid for warming, 
for a cold stone will not adhere to the 
wax since the coldness sets the wax. 

Pick up the hot stone with the waxed 
dop stick and set it by shaping with 
moistened fingers until the stone is set 
as illustrated in Fig. 24. Do not touch 
the hot wax with unmoistened fingers. 
Taper the wax beneath the stone for 

maximum visibility and then set the 
dopped stone upright in a can of sand 

or in a board with holes that you have 
prepared for the purpose. After the stone 
is cool it is ready for grinding. 

When dopping a single stone instead 

of a series, time is saved by holding a 
stick of wax in one hand and the dop 

stick in the other. Thrust the end of the 
wax stick into the flame of the alcohol 
lamp and twirl it to keep it from drip- 

ping. Dig into the softened mass with 
the end of the dop stick until enough 
adheres for dopping purposes. Heat the 
stone by passing it over the flame a few 
times, using a pair of tweezers to hold 
it. The fingers can be spared possible 
burning by having a piece of steel 
around the shop. When the wax adheres 
to the end of the dop stick, the stick can 



be rolled on the steel and the coldness 
of the steel will immediately set and 
shape the wax so that it can be manipu- 
lated more easily. Lacking a piece of 
steel, it is suggested that the cutter buy 
a wide-bladed putty knife or other 

bladed tool and use its surface for the 
rolling technique. Many lapidaries use 
a block of cold rock. 
Many items are used for dop sticks, 

but experience in observing many lapi- 

daries, and personal experience besides, 
indicates that the most satisfactory dop 

is a 6” length of ordinary wood dowel- 
ing. Buy several lengths in several diam- 
eters at your local lumber yard and cut 

them to the size that feels most com- 
fortable to your hand. Dealers sell wood 

dops in bundles for very little. The best 
sizes are 14” and 3%”. 

TYPES OF GRINDERS 

Your cabochon blank is now ready for 

grinding and polishing, but, before dis- 
cussing these procedures, advice on vari- 

ous types of grinders now on the market 

is offered. In the accompanying illus- 
trations are seen several of the leading 
types of vertical outfits of the “pot” type 

of grinder. Horizontal running saws, 

grinding wheels, sanding disks, and pol- 
ishing wheels can be attached. These 

machines are the lowest in price and are 

ideal for the apartment or trailer dweller 
whose available space is at a premium. 

Some of these outfits contain a small 

— 
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—s sn18 aoa Fic. 24. Dopping. 
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diamond-charged saw blade and clamp- 

vise attachment so that one can cut up 

small rough pieces of stones into small 
slabs. For the man with garage or hobby 
shop space there are many types of ver- 
tical machines that are more costly but 

also more substantial and versatile. Sev- 
eral of these are described in Figs. 25 to 
30. If you are mechanically inclined, you 

can build a satisfactory outfit of your 
own by buying an arbor and mounting 
it with the required wheels. Study of 
commercial outfits will suggest many 
schemes for homemade equipment to a 

man with ingenuity and the tools to 
carry out his ideas. 

Regardless of the type of machine 
used, some method must be devised by 
the cutter to bring water to the grinding 
wheels, for the gemstones must be 
ground wet so that they will keep cool, 

as the intense heat of the grinding opera- 
tion will crack the stones. In the pot 

types this can be achieved by mounting 
a drip can over the wheel. In the vertical 

type the problem can easily be solved 
by pouring water in the pan below the 
wheels but not touching them. Insert 
one of the new-type synthetic kitchen 
sponges under the wheels to carry the 

water to them. Care should be taken to 
see that idle wheels do not stand in the 
water, for then they become water- 
logged on one side and may fly apart 
when started again. Always pull the 

sponge away from the wheels before 
turning off the power or proceeding to 
the sanders or polishers. The ingenious 

can rig copper or rubber tubing, attached 

to a faucet, for controlled water drip. 

GRINDING THE GEM 

You are now ready to grind your gem. 

The initial grinding should be done on 
a coarse wheel of 100 grit and the finer 

grinding on a finer wheel of 220 grit 
bonded carborundum. Keep in mind 

that the higher the number the finer the 

grit. 



Fic. 25. Gemlap horizontal unit. Comes 
complete with grinding wheels, iron lap, 
sanding disks, felt polishing disk, grit, pol- 
ishing powder, pulley and belt. (No motor.) 

Fic. 26. B & I Gem Maker. Comes com 
plete with grinding wheel, swing vise, diz 
mond saw blade, iron lap, felt disk, do 

sticks and cement, grits, polishing powder 
and gem material. (No motor.) 

Fic. 27. Wanty Horizontal Unit. Comes 

with master iron lap, grinding wheel, sand- 
ing disk, felt polishing disk, two pulleys, 

and drip can with petcock. (Base not fur- 
nished.) Drive is below table. 

Mi 

Fic. 29. M.D.R. Vertical Combination 

Unit. A well-built full-scale outfit with saw- 

ing, grinding, and polishing equipment. 
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Fic. 28. Hillquist Gemmaster Horizonta 

Unit. Comes with vise, 7” diamond _ sav 

blade, 6”x 1” grinding wheel, 6” sandin 
wheel, 6” hard felt polishing buff. Acces 
sories available: sphere cutters, flat lap 
drum sander, facetor. 

Fic. 30. Allen Junior Combination Uni 
Supplies sawing, grinding, sanding, an 
polishing functions in one machine whie 



Fic. 31. Hillquist Arbor Kit. Various 
makers supply components from which shop 

units can be assembled to suit individual 
needs, 

Hold the dopped stone at an angle 

between 25° and 30° and apply the stone 

with firm pressure just below the middle 

of the running wheel. Touch the wheel 
with a stroking rotating motion and keep 
moving it around and around and tilt- 
ing it more and more until it is dome- 
shaped. This procedure is much like 

peeling an apple. Grind a flat bevel all 
around the stone but do not carry this 
entirely to the base at this stage. (See 

Figs. 35 and 36.) Now reverse the grind- 

ing procedure, from the bevel to the top, 
and when you get to the top of the 

cabochon (“bald head”) be sure that you 
leave no flat spot to cause later difficulty 
in polishing. Use your eye and hold the 
stone at arm’s length, slowly turning the 
stick in your hand so that you can see 
an even, sweeping arc. The stone should 
now have a permanent slight bevel at 
the bottom so that it can be set in jewelry 
mounts if that is later desired. 

SANDING THE GEM 

You will now have a roughed-out gem- 
stone with many scratches on the sur- 

face. These must be sanded out with wet 
sanding cloth made with various sizes 
of carborundum grits. There are many 
types of sanders. The drum type is seen 

in the machines in Figs. 32 and 33. This 
machine is also supplied with the disk- 

type sander, to which disks of sanding 
cloth may easily be attached. 
Much time was formerly spent in 

changing wheels as one progressed from 

a coarse grinding stage to a finer one. 
Today many machines come with disks 

Fic. 32. Frantom Complete Shop-in-One 

Machine. Can also be had without base, for 

table mounting. 

Fic. 33. Highland Park “One-Man-Band” 

Complete Shop in a single unit is very com- 

pact. Includes separate wheels for sanding, 

and muslin and leather polishing buffs. 



Fic. 34. Grinding a cabochon. The dop stick is held at an angle and applied just 
below center on the wheel. Always see that the wheel has plenty of water and use 
the entire surface to avoid wearing away only the center. 

of sanding cloth and a_ preparation 
known as “peel-’em-off’ cement. A thin 
coating of this cement is applied to the 

back surface of the disk and the disk 
adheres securely to the fast-moving 
wooden or aluminum wheel, covered 

with sponge rubber. When a change to 
another grit is required, the operator 

merely peels the cloth off the wheel and 
slaps on another grade of cloth. These 
cloths can be interchanged freely and 

cleanly and much time and inconven- 

ience are saved by not having to change 
wheels. 

During recent years much has been 
written about wet sanding versus dry 

sanding. Twenty years ago wet sanding 

was practically unheard of, but more 

and more cutters are now using wet 

sanding entirely. A sanding disk revolvy- 
380 

ing at the usual motor speed of 1750 
rpm can generate a lot of heat fast, and 

the chance of burning or cracking a stone 

is very great. The dop wax gets hot and 
the stone shifts on the dop, or flies off 
altogether and breaks. These dangers are 
practically eliminated in the wet sand- 
ing method. 
Wet sanding presents the problem of 

getting water to the wheels. They should 
be damp, but not dripping wet or so wet 

as to throw water all over the operator. 
This problem is easily solved with a mod- 
ern spray bottle or an ordinary cheap 

paint brush. A spray bottle used for win- 

dow washing is ideal. The beginner 
should experiment with both wet and 
dry methods and adopt the one he favors. 
Touch the stone to the cheek now and 
then, for the face is more sensitive to 



heat than are the hands. If the stone is 
hot to the touch it should be allowed to 
cool before proceeding. Pressure creates 
heat, and the pressure in the sanding 
operation should be less than half the 
pressure used in the grinding operation. 

It is at the sanders that the operator 
achieves the true shape of his stone. 
Here he removes obvious bumps and the 
scratches left from grinding. Care should 
be exercised at this point to avoid crack- 
ing the stone with too much heat, and 
any visible cracks should be completely 
sanded away. Stones should be sanded 

first on the 120 grit cloth and then on 
the 220 grit. Many operators use 400 and 

600 grit cloths in addition, but this is 
not necessary on all stones. If scratches 
persist, it may be necessary to return to 
the fine grinding wheel for a better 
grinding job, for the scratches may be 
deep-seated. 

After the stone has been sanded satis- 
factorily, the operator should carefully 

wash both the stone and his hands, for 

if he proceeds to the polishers and car- 
ries one small grain of grit which be- 

comes embedded in the soft polishing 
wheels, he will forever after have diffi- 

culty with his polishing because of the 
contamination. 

POLISHING THE GEM 

There are many types of polishers, but 
felt and leather buffs are preferred. 
These should be kept wet by applying 
water with a sponge, sufficient to keep 

the running buff wet at all times. Of the 

many types of polishing agents used 
through the years, the choice has now 
narrowed to two for all general purposes 

—cerium oxide or tin oxide. These prod- 

ucts will satisfactorily polish most gem 
materials used for cabochons, but some 

gems (like jade, rhodonite, turquoise, 
malachite, etc.) present special problems 
that are covered in Chapter 8. Cerium 
oxide appears to be the choice of an 
overwhelming majority of cabochon cut- 
CEES: 

Place about 1 tablespoonful of cerium 

oxide in a shallow dish or vessel and 
cover with enough water to make a 

creamy paste. Add more water and the 

Fic. 35. Ist step: Beveling. 

Fic. 36, 2nd step: Rounding the top. 

Fic. 37. 3rd step: Completing the arc. 

Fic. 38. 4th step: Back beveling. 



paste will remain at the bottom of the 

dish. Use a small paint brush to apply 

the polish to the running buff. Touch 
the brush to the center of the wheel and 
stroke it to the edge to distribute the 
powder evenly over the entire surface. 

The dopped stone is now applied with 

very little pressure (much less than in 
the sanding operation) to the felt buff 
and rotated with a sweeping motion 

until it picks up a polish, and powder 
begins to cake on the stone. Wet the 
wheel again and dip the stone in the 
water in the dish. Do not let the polish 
get too thick, but keep it wet enough 

to run on the wheel and keep from cak- 
ing. Now and then stir the mixture in 

the dish with the other end of the dop 
stick to get more powder into the water. 
The written word cannot convey to the 
reader the exact formula for the final 
polishing; only experience can help the 
operator until he comes to polish almost 
by instinct. It will not take long before 
the beauty of the gem comes up in the 
polished surface, and that is the moment 

of the great thrill for the gemcutter— 

the thing he has been working for and 

the fun he has been seeking. 

At this stage the gem should be ex- 

amined with a strong glass and any vis- 

ual scratches polished out until the fin- 
ish is mirrorlike. Hold the stone under 
a strong overhead incandescent light. 

When you can rotate the stone in your 

fingers and see a clear image of the light 

in the entire surface, you know you are 

finished. If there is a blurring or fuzzi- 

ness, or scratches can still be seen, you 

will know you still have work to do. If 
you cannot correct the scratches or 

fuzziness with further polishing, then a 
return to the sanders is indicated. 

REMOVING THE GEM 

FROM THE DOP 

When you are sure that your stone is 

finished, it can be removed from the dop 

by holding it over the alcohol flame until 
it is warm, but not hot. Do not hold it 

directly in the flame, but dowse it in 
and out until the wax is soft. Then lift 
it off with the fingers or pry it loose with 
a knife. Surplus wax can be removed 

Fic. 39. $3500 worth of fine Australian opals. 
Courtesy, J. D. Altmann 



Courtesy, The Lapidary Journal 

Fic. 40. A typical trim saw with the vise 
clamped to saw gem material at an angle. 
Such saws are equipped with a diamond 
blade, but are safe to operate as they have 
no teeth. The saw runs in light odorless oil. 

from the stone with a swab of cloth, wet 

with a little acetone, procurable from 

your local druggist. Solox alcohol can 
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also be used and is satisfactory. If you 
have several stones to be undopped and 
you have plenty of time, a wise, safe 
and clean method is to place them in a 

pan of water and ice cubes. The stones 
will soon drop to the bottom of the pan. 
Or they can be left in the freezer com- 
partment of the refrigerator for a short 
time. 

Remember . . . there are no “pretty 
good” gems; an amateur should be satis- 
fied only with perfect gems, and a stone 
does not become a gem until it is per- 
fect. It does take time to achieve per- 

fection, but that is why the amateur is 
usually a better lapidary than a profes- 
sional working for the market. To the 

professional time is of the essence, while 
to the amateur perfection and fun are of 
the essence. 



Chapter 7 

How to Cut Star and 

Cat’s-Eye Gems 

Tue phenomena of 
asteriated or star stones and of cat’s-eye 

gems which have a single moving ray of 

light across their surface have always 

been of great interest, but it is odd that 

the star material was tossed aside as 
worthless in the Far East until com- 

paratively recent times. Only within the 
last hundred years have these beautiful 
gems come to be appreciated fully. 

Asterism in any gemstone material is 

caused by regularly oriented inclusions 

which follow the natural crystalline for- 

mation of the type of material in which 

they are formed. For instance, in sap- 

phire, the mineral corundum forms in 

a bipyramidal hexagonal form; that is, 
two pyramids of six sides each join 
together at the base to present tapering 
crystals, if they are of ideal shape. A 

great many are not, of course. However 

misshapen the exterior may be, the in- 

terior often presents the correct order 

of faces in hexagonal form which appear 
to have grown outward in six planes 

around a central starting point. 

If the material formed naturally, and 
without any pressure or infusion of other 
foreign mineral matter, the resulting 
crystal might conceivably be sapphire of 

clear facet grade, or, with a little change 
in the metallic pigmentation and crys- 

tal habit, the ruby. But, in nature, these 
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ideal conditions are not always present, 

and the crystal grows under duress, in 
the presence of other minerals, particu- 
larly rutile (titanium dioxide ), so that in- 

clusions of these slim needles of a foreign 
mineral form parallel to the growth lines 
of the crystal. Some of the inclusions 
show as tubes which at one time may 

have contained such hairlike crystals, but 

are left after the rutile formed and was 
dissolved away. 

The alchemy of nature is very diverse, 

and exactly how the process works is 
not always clear. It is enough that we 
can look at a thin slice of such mate- 
rial under the low-power magnification 

of a microscope and see that there are 

not simply flat bands of these inclusions 
running parallel to one of the six sides 
of the hexagon, but in fact there are 
masses of matted microscopic crystals of 

included rutile, all oriented to one or 

another of the six prism planes. It is 

therefore only natural, considering their 
arrangement, that they reflect light into 
three chatoyant lines, crossing at the 

center, onto a polished cabochon or, 

ideally speaking, a hemisphere. More- 
over, there are to be observed 12-rayed 
stars, due to twinning, and these are 
not uncommon in the Australian mate- 
rial. On careful scrutiny it will be seen 
that six rays are golden, while the in- 



termediate six are bluish green. This 
might be due to the fact that sapphire 
can be twinned. Indeed, coloration can 

control crystal form, as for example (al- 
though basically the same mineral) the 
crystal habit of sapphire (used for the 

basis of the illustration, Fig. 41) is dif- 
ferent from the crystal habit of ruby. 
In addition, when one tends to combine 

with the other in producing a rich pur- 
ple, the cut gem is found to have a very 
delicate balance in the property of color 
absorption, and will react similarly to 
alexandrite under various types of light 

sources. Indeed, it may well be that 
stones of this sort have been reported 
erroneously as “star alexandrite.” 

If you have the internal formation of 
a sapphire crystal in mind, now glance 

at the diagram and note that a perfectly 
centered star sapphire can be cut from 

any portion of a crystal, so long as the 
base is truly parallel to a cut made at 
right angles across the “C” or long axis 
of the crystal. Everyday lapidary prac- 
tice (as performed by the Ceylonese gem 

cutters, for instance) is to make a cen- 
tered star from any part of the rough 
crystal, top, side or bottom—provided, of 

course, that the material is infused with 

the microscopic inclusions that are the 

basic cause of asterism. 
Correct procedure is, therefore, quite 

simple, and the only trick is to orient the 
saw cut for the base of the intended 
cabochon at an exact right angle to the 

vertical, crystallographic or “C” axis, 

paralleling the girdle of the intended 
cabochon’s dome to this saw cut. An off- 
center star is therefore really inexcusa- 

ble, and is produced only through ava- 

rice of the original Oriental cutter or 

carelessness. Many of the Ceylon star 
sapphires after importation must be re- 

cut here, to properly center the star, be- 

fore they can be used. There is only one 

merit to this pre-cutting by the Cey- 

lonese . . . it does at least locate and 

guarantee a star of sorts in the material, 

though stones treated in this manner of 
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cutting are generally of rather poor 
quality and color. A really good and im- 

portant piece of rough will not be so 
treated, even by the most poorly in- 
formed Oriental cutter. 

It is to be observed that the character- 
istic inclusions are quite pronounced in 

some stones, while apparently being ab- 
sent in others. These particular inclu- 

sions, commonly called banding, are also 

called growth lines or phantoms. They 
may sometimes be distinct at one end 

of a crystal and diminish in intensity to- 
ward the other. They may also be inter- 
rupted or distorted, due primarily to dis- 
tortion in the growth of the crystal itself, 
and stones cut from these deformed 
parts will pass on the distortion; i.e., an 

arm of a star may be missing, or might 

not be a normal straight line. Since these 
types of imperfections cannot be cor- 
rected, it is well to be able to recognize 
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Fic. 41. Showing the orienting of asteri- 
ated gems in a sapphire crystal. A star may 
be secured from any portion of a suitable 
crystal having the proper internal structure 
if the base is cut at right angles to the 
central axis of the crystal. 



them early and not waste time and ma- 

terial on them. 
Further, deeply colored stones tend to 

show a weak asterism due to the absorp- 
tion of the reflected light by the dense 
pigmentation, whether blue, red, or 

brown. In addition, beware of any 

golden-yellow star sapphires that may be 
offered for sale. These probably have 

been cyclotron- or radium-treated, and 
turned that color from the original gray. 
Exposure to the sun or bright incandes- 
cent light will cause such stones to re- 

vert to their original color. 
To properly test a stone for a perfectly 

centered star seems a puzzling task, since 

of course the star moves over the sur- 
face when tilted, or does not seem to be 

centered (to the uninitiated ) even in di- 

rect sunlight. However, it is not at all 
difficult if you imagine a plane through 
the gem at the girdle, in both a north- 
south and an east-west direction. Now 
under a single source of unshaded in- 
candescent light (unfrosted globes are 
best), imagine a line which is at right 
angles to both these planes (vertical), 
and bring the base of the stone into 
conformity with these two basal planes. 
If the star has been oriented correctly, 
it will be centered exactly where the 
imaginary vertical line should be. If the 
gem should be tested in the sunlight, 
tilt the gem so that the base is at right 
angles to a direct line to the sun and 
note whether the star is centered on this 
point. Not infrequently a stone is so filled 
with needles that a star will be observed 
from each separate bright source of light 
in a room. 

ORIENTING A SAPPHIRE 

CAT’S-EYE 

It has been incorrectly assumed by 
some that, if a cabochon sapphire’s band- 
ing is all in one direction, a cat’s-eye will 
result. Not so, of course. A cat’s-eye can 
be cut, but only if the base of the stone 
is parallel to the vertical or “C” axis of 

the crystal. There will then also be a 

star at each end of such a stone, but 

they will be pinched, and only half a 

star may be visible. If a sphere should 

be cut, there will be a star at each “pole” 

of the “C” axis. 

ASTERISM IN OTHER STONES 

Asterism is also known in many gem- 

stones other than sapphire and ruby, the 
most common of these being in quartz. 

This material is used extensively to pro- 
vide the public with an inexpensive sub- 

stitute, in a natural stone, for the star 

sapphire. The effect has been accom- 

plished in most cases by applying a blue 

mirror material to the base of a cabo- 
chon made from asteriated quartz. While 

quartz exhibits sharp asterism, it has a 
glassy appearance and lacks the charac- 

teristic richness of the sapphire. 

Natural unbacked rose quartz often 

may be cut to show a distinct star, sim- 

ply by cutting a rounded shape and 
sanding it with water, after which it is 
oiled and the star apex located with a 

single source of pinpoint light in a dark 
room. A small light in a tin can, in the 
cover of which a single very small hole 
has been punched, will serve well. By 

Fic. 42. Natural star sapphires showing 
six rays. In the synthetic material, the star 
is somewhat sharper, but is not considered 
as valuable. 



locating the two points, the “poles” of 
the “C” axis, and marking with a small 
India ink cross, two stars can then be 
cut from the piece by sawing it in two 
at right angles to this axis. The cabo- 
chon can then be shaped either oval or 
round to conform to an attractive spac- 
ing of the arms of the star. 

Garnet also provides asteriated mate- 
rial, but by no means in great quantity, 
and the asterism observed shows four- 
rayed, rarely six-rayed, stars. Moreover, 
four-rayed stars with good asterism are 
rather scarce, the rays usually being com- 
paratively weak but well defined if pres- 
ent, due to the absorption of light by 
the deeply colored material. The four- 
rayed stars are the result of the inclu- 
sions being oriented at right angles to 
the axes of symmetry in the rhombic 
dodecahedron form of garnet, while six- 
rayed stars are created by the dodeca- 
hedron modified by the cube. Theoreti- 
cally, 8-, 12-, or 16-rayed stars are pos- 

sible. The best material comes from 
Idaho. 

Asterism is also known, but more 

rarely, in beryl, diopside, labradorite, 
spinel, and tourmaline. The recently dis- 
covered star beryl and star aquamarine 
from Brazil provide very attractive gems 

with quite sharp stars, due to plates of 
ilmenite which have formed hexagonal 
branching inclusions, from the micro- 
scopic arms of which the rays are re- 

flected to form the always six-rayed star. 
Such material requires rather different 
orientation and will be discussed under 
the proper heading of cutting procedure. 

(See Figs. 42-45. ) 

HOW TO CUT AND POLISH 

STAR SAPPHIRE 

Since corundum has a hardness of 9, 

it is rather rough on silicon carbide or 

carborundum grinding wheels. Except 

for roughing out to general shape on a 

coarse grit grinding wheel, most of the 

cutting of the cabochon to shape should 
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Fic. 43. Orienting the rays of star sap- 
phire. Note that one ray is directly across 
the shortest dimension of the stone. 

Fic. 44. Orienting star beryl (aquama- 
rine). Note that one ray is placed parallel 
to the longest dimension of the stone. 

—— 
Fic. 45. Cut star beryl to a slight dome. 

This is a preliminary step in locating a 
single long ray parallel to the longest dia- 
meter of the stone. Oil the surface of the 
rough-ground and sanded stone and ob- 
serve under a single ray of light. 

be done on the rougher side of the dia- 
mond lap, handling the stone by cement- 
ing it to a wood dop stick. The blanks 
are of course first prepared by sawing 
segments of the proper size at right an- 

gles to the “C” axis of the crystal. The 
back is left flat in modern practice, 
though the imported stones all have a 
good deal of “belly” underneath to add 
weight. These have customarily been 
left ground but not polished. After flat- 
ting the back on the lap, touch the edges 
to the diamond lap all around to grind 

a reversed bezel of about 142” all around 

to prevent chipping. 
Dome the top of the piece of rough 

and locate the arms of the star by sand- 

ing and oiling the stone. For sapphire, 



orient one ray across what will be the 

shorter width of the gem . . . the others 
will then take care of themselves as to 
position, if the gem is to be made into 

an oval cabochon. For star beryl, orient 
one ray the long way of the gem (Fig. 

46). 
Proceed to grind the oval shape true 

to outline and as near a standard size 
as possible for ease in setting later. A 
set of templates will assist in arriving at 
a good shape that fits the rough without 

undue waste of material. Now stroke 
the stone around and around on the dia- 
mond lap, following a course of contact 

from outer bezel edge toward the cen- 
ter of the dome, as if peeling an apple. 

Fic. 46. Mark a long axis on the front, 

back, and edges of the blank. Next mark 
the rough outline on the back of the stone, 

aligning as shown here. 

When you have arrived at an accept- 
able and uniform shape of rather high- 

domed cabochon, turn the diamond lap 
over and proceed to fine-grind the sur- 

face all over, around and around. This 

will leave a very smooth surface, ready 

to take tc the wood polishing wheel. 

An alternate method, after preliminary 

grinding, cuts the gem down by the use 
of rubber bonded abrasive wheels in 
which the grit is silicon carbide. These 
are used wet and will allow cutting-by- 
sanding to be done with successively 

finer wheels, until the stone has been 

sanded to a very smooth finish, at which 

time the water is turned off and a finish 

sanding is done dry on the fine grit 
wheel. 
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Fic. 47. Cross section—side of stone. 

USE OF THE DIAMOND 

IMPREGNATED WOOD WHEEL 

Two grooved wood wheels are used 
in polishing star sapphire or star ruby. 

These are of two types: those with the 

grooves laid out on the flat side of the 
wheel and those which have the grooves 
in the rim. The first type can be used 
readily on the spindle of a small hori- 
zontal pot-type grinder or on the facet- 

ing table, while the other vertical-type 

wheel can be mounted on the shaft of 
any horizontal spindle machine for ver- 

tical service. These can be purchased at 

a moderate cost ready-made with the 

proper diamond compound for their use, 

or they can be made from hard maple, 
poplar, gumwood, cherry, or other com- 

pact wood which has no prominent an- 

nular rings or resinous content. Such 

wheels, if made, should have the grain 

lying flat to the larger surface and cut 

from the wood as in Figs. 50 and 51. 

They should be dipped in paraffin to 
seal the pores of the wood. 

The first wheel is impregnated with 
diamond in the groove only, using 1200 
grit. This can be diamond compound 

such as Elgin DYMO, which comes in 
a tube with an applicator, or diamond 
powder mixed with lipstick in a small 
ointment jar. The wax in lipstick has an 

excellent staying ability in holding the 

Fic. 48. Cross section—end of stone. Note 
that the shape is an arc rather than a curve. 



Fic. 49. The preferred “run” of grain in 
a wood lap. 

diamond to the lap. Use only a small 

amount the size of a pea into which the 

diamond powder is mixed. Both man- 

made and natural diamond powders are 

now available to the amateur lapidary 
at the moderate cost of about $3.50 per 
carat in all grit sizes desired. 

The second wheel is impregnated with 
8000 mesh diamond, though 6400 will 
do also. This is used for final polishing. 

The actual polishing is done by strok- 
ing the gem on all sides on the 1200 

grit wheel until all evidences of dull 

spots are gone and it begins to take on 
a shine. Test the orientation of the star 

at this stage by oiling the stone and 

viewing under a single ray of light from 

an incandescent lamp. If the position of 

the star is correct, wipe the stone com- 

pletely clean and proceed to the final 

1 f 
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Fic. 50. Vertical wood lap, with grooved 

edge. 
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polishing with the finer wheel. Continue 
until you feel sure that the polish cannot 
be improved by additional work. 

CUTTING CAT’S-EYES 

Some of the most attractive and val- 
uable gemstones are those which are cut 
from materials having tubes or fibers ly- 
ing in one direction, so that if a cabo- 

chon is cut in either a round or an oval 
shape with its long dimension across the 
fibers at right angles, a stone with a 
luminous single ray of light will result. 

There are a considerable number of 

gem materials which possess this prop- 

erty in some of their forms, and the col- 
lecting and cutting of such stones has 
become a specialized part of the lapi- 

dary hobby among some fanciers. 

Fie. 51. 

grooved side. 

Horizontal wood lap, with 

The materials which have been known 

to produce gems of this sort are: chryso- 

beryl of the type called cymophane; 
scapolite; tourmaline; aquamarine, mor- 

ganite, and green beryl among the beryl 

varieties; nephrite jade; williamsite (ser- 
pentine); dumortierite; kunzite and 

spodumene; apatite; spar; crocidolite 

(tigereye in all its colors); quartz; sil- 

limanite (fibrolite ); iolite; enstatite; sap- 

phire; and a few others that are too 

soft to be of any consequence. 

FILLING THE PORES 

Most inclusions that cause cat’s-eyes 

are quite fine and no special precautions 

are necessary in order to keep the chan- 

nels or tubes clean where these are pres- 

ent. However, in some varieties the tubes 

are quite porous and open, so that the 
material must be treated in order to 

prevent sawing oil and polishing pow- 



der from getting into these pores and 
causing ugly “blackheads” on the surface 
of the finished stone. Any such material 

can be “filled” by dipping the rough 
successively in water-glass sodium sili- 
cate solution to which a few drops of a 
liquid detergent have been added to 
break surface tension and promote cap- 
illary action by the tubes in absorbing 
the water-glass solution. This should be 
warm and the jar set away for a time. 
Then remove and let the gem material 
dry, after which it should be immersed 
again. Repeat the process until the pores 

have become filled and are dry. The 
rough should be sawed in water only, 

else the cutting oil will get into the pores 
before you can protect them from the 
dirt the oil contains. Sometimes it may 

be necessary to grind a portion of a 
crystal off rather than sawing it, using 
the corner of the wheel to grind the 
rough into two parts or more. This need 

not be wasteful if the base of the stone 
is first ground on one side and the ma- 
terial is ground off with a wide V-notch 
which will more or less match the curve 

of the finished cabochon. 
After a stone is ground and sanded, 

re-dip in the solution before final polish- 
ing, to replace the water-glass that has 

soaked away from the ends of the pores. 
Let dry and proceed to polish. When 
the stone has been completed, soak it 

in clean warm water for several days 

to dissolve any remaining water-glass, 

This method will enable material to be 
cut which otherwise would not be at- 
tractive when finished. Many tourma- 
lines are prone to have such open pores. 

HOW TO PUT THE “EYE” 
IN TIGEREYE 

The cutting of a tigereye cabochon 

with a floating eye has, for many ama- 
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teurs, been a case of hope, luck, and try 

again. Many have never been successful 

in obtaining a floating eye, although of 

course the fixed eye is easy to obtain 

from the margin. 

There is, however, a way to prede- 

termine the hoped-for result. Take a slice 

of tigereye that has been properly cut, 

parallel to the grain of the fibers. A dif- 
ference of 2° or 8° will make the differ- 

ence between proper and improper cut- 

ting. Look across the slice at an angle 
of about 60°. You should see the half 
of the slice toward you either dark or 

light, and see the far half the opposite 

in color. Mark lightly with a pencil the 
dividing line between dark and light, 

and then hold the slice in the same 

plane. Rotate it end for end, and, if the 

light side was toward you before, it 
should be toward you now even though 

you have rotated the slice. 

Again mark the dividing line of light 
and dark and hope that your pencil 
marks are in the same place. Now turn 

the slice over so that the bottom be- 
comes the top and you should have a 

reverse lighting effect. If the light side 
was toward you before, you should now 
have the dark side toward you, and that 

will remain true if you again rotate the 
slab in the same plane. 

When you look down at the slice at 

60° and see the dark side toward you, 

you are looking at what should be the 

top of the finished stone. So, place your 

marking template on’ the side where the 

light half is toward you, as this will be 

the bottom of the stone. If you then cut 
a stone oriented in this manner, when 

you are through polishing you should 
have a stone with a floating eye of light. 
(This method of cutting tigereye was 
worked out by Walter H. Jayne, of Mil- 
waukee, Wisconsin.) 



Chapter § 

Special Cabochon 

Polishing Techniques 

IN CHarTer 6 we dis- 
cussed the cutting and polishing of ca- 
bochons and the directions given there 
cover the great majority of the cabo- 
chons that the gemcutter will attempt, 
usually in the quartz family containing 

agates of all types, petrified wood, jas- 
per, chert, and flint. There are many 
other interesting materials softer than 7, 
however, but usually the cutter is pre- 
sented with problems, for, the softer the 

material he is working, the more difficult 

it is to achieve a satisfactory finish on 
a cabochon. 

Some of these problems are given in 
the following pages, in which the names 
of the gems are arranged alphabetically. 
Most of these methods have been tested 
by the authors, but all of them have 
come out of the long experience of na- 
tionally known gemcutters, and they 
have been published and are widely fol- 
lowed. These methods are not neces- 
sarily the only ones, or even the best 
ones, perhaps, but they happen to be 

the best procedures known to the au- 

thors at this time. 

AZURITE 

Hardness, 314-4 

R.1., 1.73-1.88 

Because of its softness, this material 

is very difficult to polish and is not prac- 

S.G., 3.8-3.9 

4] 

tical for jewelry. However, it has such 
an intensely blue color that many gem- 
cutters are attracted to it. Many meth- 

ods have been given for polishing it, but 
the best results the authors have seen 
were devised by the “Pegboarders,” an 
experimental group of advanced gem- 
cutters within the Sacramento Mineral 
Society. 

Microscopic examination reveals that 
a dull luster is caused by softer parts 
of the stone flowing completely over 
some of the polished areas. Heavy pres- 
sure accentuates this flow and causes un- 
dercutting. In order to overcome this, a 

thick coating of a chrome oxide paste 
is applied to a leather disk. The stone 
is worked against the disk with moder- 
ate pressure until the chrome oxide paste 

is quite dry. This technique forms a film 
over the surface which retards the flow, 

and, as the film wears away under the 
friction of the drying surface, the vari- 
ous surface areas remain in place and 

the polish is generated evenly over the 

entire surface. The quick flow generated 
by the moist paste is suddenly halted 
by the drying film, and, as the film is 

worn away by friction, the polish is im- 
proved only up to the point where the 
film is entirely removed. Repetitions of 
the process will improve the surface. 

Contacting as much area of the stone 



with the polishing disk as possible, while 
removing the film, will create an unin- 
terrupted luster. Good preparatory work 

is essential, and, while it may be pol- 

ished after dry sanding, a final prepara- 

tion on No. 600 wet sanding cloth will 
reduce under-surface imperfections to a 

minimum. 

This method of polishing was also re- 
ported to be ,of great value in the pol- 
ishing of rhodonite, lapis lazuli, and soft 

turquoise. 

BURNITE 

A variety of azurite discovered in 1952 
in place at Battle Mountain, Nevada, by 
Frank Burnham, who gave it the name 
of burnite. A very beautiful blue mate- 

rial, very difficult to polish, but respond- 
ing well to the methods given under 

azurite. 

CHRYSOCOLLA (Quartz) 

Hardness, 7 S.Gs 

154-155 

2.68 R.L., 

When a true rockhound sees a gem 
book refer to chrysocolla as a soft min- 
eral of hardness 2 to 4, and dismisses 

it from the category of serviceable and 
beautiful gem materials (as some of the 
English books are prone to do), he sim- 
ply makes a mental reservation that they 

do not know about the kind of gem 
chrysocolla which he has seen selling for 

somewhat fantastic prices for the very 

best grades. This copper silicate type of 

cryptocrystalline agate, colored with an 
infusion of the heavenly blue for which 
it is noted, is a gem material that can 

hold up its head in the best of company. 

It is both durable and beautiful, and has 

become quite rare. Prices of $30 to $100 
a pound are quoted for the best grades, 
and many who have some will not sell 
it at any price. 

Chrysocolla of the above type can be 
ground the same as any agate, but it 

must be treated carefully when it is pol- 
ished. A felt wheel kept quite wet with 
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cerium oxide will suffice, but a final pol- 

ishing on a loose muslin buff with tin 

oxide will improve the luster. Too much 

heat generated during the polishing state 

will ruin the cabochon by causing white 

spots to appear. 

DUMORTIERITE (Quartz) 

Hardness, 7 S:Ga oats 

1.67-1.68 

Certain materials are rather hard to 
polish, and will not yield to the ordinary 
procedure. Dumortierite is one of them, 
on which the best finish apparently can 
be produced with a process of progres- 

sively finer sanding, ending by the use 
of a worn sanding cloth, used almost 

dry. Methods given herein for polishing 
rhodonite are reportedly successful with 
this material. 

ae 

FIRE AGATE 

This type of quartz, with a hardness 
of 7, is an entrancingly beautiful agate 
found in Imperial County, California, 
and at scattered locations in Arizona. 
This agate has layers of iridescent limo- 
nite, or a type of iron oxide. These layers 

are between layers of agate and are so 
thin that they are less in thickness than 
a breath upon a cold windowpane. If a 

lapidary is successful in cutting this ma- 
terial with the limonite layer near the 
surface, he has a unique cabochon that 
looks like a hot coal except that it has 
green as well as red fire. Leave a thin 

coating of agate over the fire layer. 
The layers are built one upon another 

in a botryoidal or cauliflower-like form. 

No fire agate rough should be cut with- 
out close preliminary study. The cutter 

should abandon any idea of using con- 
ventional templates because, if he is 
lucky enough to find a good spot of 
fire, he should cut as the Orientals do 
—to get the largest stone possible from 
the available material and then make 
the mounting fit the finished stone rather 
than cutting the stone to fit a mounting. 



Usually, the gemcutter is confronted 
with what appears to be a bubble of 
fire within his agate. His only recourse 
is to grind away the agate until he can 
see and study the limits of the bubble. 
This bubble effect is usually the sim- 
plest form to work with and it has the 
best quality of fire. The best way to 
work this material is on the edge of the 
wheel, and it is much better to use a 

small wheel—one that you have been 
working on for a long time and which 
has been greatly reduced in size. By 
working several stones alternately you 
will find that some one of them will fit 
the changing periphery of the wheel, 
and this also tends to dress your wheel 
for you. The whole trick in working fire 
agate is to find the fire and then tease 
the stone until you have brought forth 
and saved as much of it as possible. It 
is entirely a grinding process, for saw- 

ing the small pieces that are available 
might destroy the possibilities of the 
gem and, once ground, the sanding and 
polishing are achieved by conventional 
processes previously discussed. 

GARNET 
Hardness S.G. Woe ke 

Almandite 
variety 7-714 3.83-4.23 1.79 

(Most cabochon and star material is of this type) 

Grossularite 
variety 614-7 

Green grossularite 
(“Transvaal jade”’) 

3.50-3.75 1.73 

The only two varieties of garnet which 
are cut in cabochon forms are the al- 
mandite (carbuncles and star garnets) 

and the jadelike grossularite garnet from 

South Africa. 
Almandite is rather brittle, and care 

must be taken in both grinding and 

sanding not to use too much pressure 

and yery little heat, for it will crack 

readily. Ordinary sanding procedure will 

suffice, with successive stages of fine wet 

sanding on 200, 400, and 600 grit drum 

sanders. Following this, wash the stone 

and hands, and polish the stone on a 
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felt buff with cerium oxide, using very 
little pressure. At this stage, too much 
pressure and heat will “pull out” the 
brittle garnet right from the surface. A 
final finish on a loose muslin buff with 

tin oxide will impart an extra brilliance. 
The ancient cutters used tripoli with 
good results. 

The “Transvaal jade” type of grossular 
garnet is somewhat tougher and requires 

no special treatment except good thor- 

ough sanding and polishing, but it should 
not be overheated in the process. 

GOLDSTONE 

This is not a gem but glass with cop- 
per filings inclusions. It is attractive, 
however, and desired by many cutters. 
Being glass, the polishing methods are 
the same as for obsidian, which see. 

IOLITE (Cordierite ) 

Hardness, 7-7% 

1.54-1.55 
5.G.,°2.63 7 WRG... 

This material cuts with a “ragged” ap- 
pearance on the diamond lap, and seems 

to be done best on a cast iron lap with 
fine grit (FF) in the case of a faceted 
stone. It polishes very easily on a tin 

lap with tin oxide, used in a very thin 
slurry. The lap has a considerable abra- 
sive action and allowance must be made 
for this in cutting the facets. 

In making cabochons of this spectac- 

ular material, which shows so vividly the 
pleochroism of deep purple, blue, and 
yellowish gray, the cabochon preform 

should be made quite shallow to avoid 

the appearance of “inky blue” which re- 

sults when a stone is made too deep. 

Grind on a 100 grit wheel and follow 
on the 220 grit wheel. Thorough sand- 

ing with a well-worn 400 grit cloth, wet, 

is followed by a final buffing on leather. 

Either tin oxide or Linde A can be used 
for the polishing agent. Use sparingly 

and in a well-watered solution. 
A spectacular exhibit piece can be 

made by orienting a cube to the three 



colors and facet-cutting the faces, or cut- 
ting on the flat lap and polishing by 
hand on the flat tin lap used for facet 

work. 

JADE 
Hardness  S.G. eee 

Nephrite jade 6-614 2.95 1.60-1.63 
Jadeite 615-7 3.30 1.66-1.68 

There are two very definite forms of 
jade, and these are in fact two entirely 
different minerals: nephrite and jadeite. 
However, for all practical purposes, 

when it comes to polishing, they may 

be treated as one. Hence, in this sec- 

tion, when we use the word jade, it can 
mean either form of the mineral. 

Once one of the authors stood behind 
a Chinese operating some of the ancient- 
type cutting and polishing wheels with 
which they turned out so many exqui- 

sitely carved and polished pieces. As 
weight was placed alternately on one 

treadle, then the other, causing the spin- 

dle to turn first this way, then that, back 
and forth, with no great speed gene- 

rated, the thought came to the author 
that here, indeed, was possibly the rea- 

son why they did so well with jade. 
They use wet sanding and much pa- 
tience. 

Jade cutting is at best a slow con- 
quering of the inherent toughness of the 
fibrous material. Jade is made up of 
myriads of bundles of fibers, so inter- 

twined that to break a block of jade 
with a steel hammer is virtually impos- 

sible. The hammer breaks or steel chips 
fly from the edge of the hammer face 
before the jade will part. Early attempts 
by amateur lapidaries to polish jade met 
with great trouble. Many were addicted 
to dry sanding, and their jade cabochons 
or pieces when dry sanded showed some 

few bright areas, but for the most part 
only an ugly “orange peel” effect re- 

warded their efforts. Naturally, when 

they attempted to polish such a surface, 
the result was not good. 

Jade yields readily to polishing and a 

mirror-like surface can be achieved if 

the material is good and not filled with 

inclusions of mica or chlorite, and if the 

right methods are used on it. 

The first step is the sanding . . . wet 

sanding at all times until a scratch-free 

surface is attained. This starts with a 

200 grit wet sanding cloth on a flat disk 

sander or a drum sander, backed with 

a thin flexible backing of rubber or felt. 
When scratches have been reduced to 
the point where there are no large ones 
evident and the surface is even all over, 

proceed to a similar 400 grit fairly new 
sanding cloth, kept wet at all times, and 

sand still more until the surface begins 
to assume a faint gloss. Continue until 
close examination shows no apparent 

areas of uneven appearance. Now sand 

on a rather well-worn 600 grit wet sand- 

ing cloth, kept wet, until no vestige of 

a scratch is evident. At no time allow 
the jade to become even a little warm; 

this is to prevent the premature start of 

a Beilby flow surface before you are 

ready for it. Inspect the stone quite care- 

fully, looking for any places that need 

improvement, and return to the sander 

if there is need to do so. Your quality 

of later finish is won on the sander, no- 

where else! 

When you are certain that the stone 
has been sanded the best you possibly 
can, wash it, wash the dop stick it is 

on, and wash your hands. Get every- 
thing thoroughly clean. Now, take the 
stone on its dop stick-back to the same 
worn 600 sanding cloth which you have 
been using wet, but have now allowed 
to spin until it is almost dry, and ap- 
ply the stone to the sanding cloth with 

as much pressure as you can muster, 
letting the stone get hot for the first 
time. Stroke the gem from edge to edge 
in one direction on the sanding cloth, 
pressing evenly, but hard, as you do, 
with a swiping motion. In a very short 
time, if the earlier steps have been done 
as they should be, you will have what 
appears to be a fairly good polish. The 



stone may try to “ooze” on the dop stick 
but if you keep pressing it back to place 
with the fingers you can keep it on. 
Examine closely with a glass and note 
whether there are any dull spots at all. 
If there are, it will be necessary to re- 
turn to wet sanding on the same worn 
600 cloth, then allow it to dry and con- 
tinue as above for that portion of the 
stone needing attention. 

For the actual final polishing, use 
an 8” round wood disk, over which a 

piece of chrome tanned leather can be 
stretched and tacked. The padding con- 
sists of layers of felt built up to a low 
dome, over which the last 4” thick 
layer can be sponge rubber sheet. A 
flange of the right size to fit the end 
of your mandrel shaft is screwed to the 

back, where a set screw will fasten it 

to the shaft. The domed buff should be 
about 114” thick at the center, with the 

leather coming out over the rim and 
tacked on the back side. Cutting the 
leather into 1” tabs will aid in stretch- 
ing and tacking it, and it should be 
soaked and applied wet. 

Make a polishing mixture of 9 parts 

of chromium oxide and 1 part Linde A 
polishing powder. Drop a tablespoonful 
of this in a glass half full of water and 
use a meat-basting fiber brush with 
which to apply it to the buff. Paint it 
all over the fresh buff and allow it to 
dry somewhat before it starts to spin, 

or there will be a nice emerald-green 
streak on the ceiling of your shop! Start 
the buff and allow it to spin until it is 
almost, but not quite, dry, then apply 

the jade on its dop stick with consider- 
able pressure, using the swiping tech- 
nique from edge to edge of the piece. 
It does not take long for this to bring 

up a truly polished surface that will 
stand a “light-globe test”. . . reading 
the numeral giving the wattage of a 
light bulb suspended with a white re- 

flector over the working area, when re- 
flected in the surface you have buffed. 

It takes a glass to see it, but if it is there 
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then you can say you have a really fine 
polish on your jade. The jade should 
be allowed to get quite hot during this 
process. 

LAPIS LAZULI 

Hardness, 5% S.G., 2.50-2.90 

This beautiful blue material is really 
a rock consisting of lazurite, pyrite, and 
calcite, with lazurite predominating. Be- 
cause of three different hardnesses, this 

gemstone has always presented great 
polishing problems. However, the meth- 
ods described under rhodonite herein 
are reportedly very effective with lapis 
lazuli. 

OBSIDIAN 

Hardness, 5 

1.50 

Obsidian is a glasslike material formed 
in lava flows that cooled rapidly. It 
comes in black, red, brown, and green 

colors, besides mixed shades, It is a very 
common material in the western states 

and is in plentiful supply. It is easily 
recognized in the field, for, in addition 
to looking like glass, it breaks easily with 

a conchoidal or shell-like fracture. Ob- 
sidian is a beautiful material to work 
with, especially for novelties like spheres, 

ashtrays, book ends, and so forth. It is 

not much used for jewelry because it 
is so fragile, and for this reason it has 
one great advantage over other gems 

. if you drop it you do not have to 

pick it up! 
If you do not get an excellent sand- 

ing job on obsidian you will get a dis- 
appointing polish, because each little 
hairlike scratch will show up in its mir- 

rorlike surface. 
The best polish is cerium oxide on a 

felt buff, the same method used by the 

optometrist in polishing lenses. 

S.G., 2.8-2.5 amie 

ONYX 

The onyx that most lapidaries are con- 
fronted with is not onyx at all, but rather 



travertine. Popular varieties of this beau- 

tiful material come from Utah, near 

Death Valley in California, and Mexico. 

It is used for novelties such as book ends, 

spheres, dishes, clocks, and many other 

useful things. See the pictures of some 

of the beautiful objects that have been 
made from onyx in Chapter 13. There 
are many methods of processing this soft 
material, but they all involve the use of 
oxalic acid. The late Oregon C. Barnes, 

whose dinnerware set (Fig. 157) is fa- 
mous, used the following methods: 

Cut the onyx to the approximate size 
of the article you have in mind. After 

it is cut, chuck it in a four-jaw chuck, 

using leather strips between the jaws 

and the stone to keep the material from 
chipping. Center the rock and clamp it 

hard enough to keep it from slipping. 
Free tail stock (live center, ball bear- 
ing) is good for this purpose. The speed 
of the back gear should be only about 
75 rpm. Have plenty of water running 

on the work at all times. Use soft tool 
steel (Rex or AAA), about 6 or 8 bits 
to start with, and keep lots of clear- 

ance. You will need right and left and 
square cut bits and a cut-off tool 1” 

x”, 

Cut the bottom of any piece of work 
first, leaving a boss or shoulder to hold 
the piece when it is turned around. Cut 

each piece to the desired outer shape 

and smooth it as much as possible. Then 
turn the job around, but do not clamp 
the jaws too tight. 

When you are ready to drill out the 

center, drill a 34” hole in the exact cen- 

ter of the job, cutting from the center 

to the outside. You may have to use a 

boring bar. When the piece is about as 
thin as you wish it (such as a cup or 

a tumbler) the cutting has to be done 
very slowly and with little pressure. 

After this lathe work is complete, the 
polishing begins. Use a coarse rubbing 
stone to remove the tool marks. Keep 
changing to finer stones and always use 
plenty of water. Wet carborundum pa- 
per may also be used. After all the visi- 

46 

ble scratches have been removed, use 

some of the finest steel wool and 600 

grit carborundum with water for the final 

rubbing. When the onyx shows a wavy 

effect, it is ready to polish. 

A splendid polisher is a long nap car- 

pet lap, turning at about 600 rpm. After 

the lap is thoroughly wet, pat on a gen- 

erous amount of English putty powder 

and work it well down into the lap. 

Keep the onyx moving on the lap and 

use a lot of pressure, inspecting the work 

often. When the polish is high and glossy 

and free from all scratches, brush into 

the lap a small amount of oxalic acid 

solution, made of 1 part of acid to 9 
parts of water (about 3 ounces of crys- 

tals to 1 quart of water). A half table- 

spoonful of crystals with about 4 table- 

spoonfuls of water in an old cup or fruit 

jar will last a long time. Polish vigor- 

ously and wipe the work dry with a 
soft cloth after wiping off all the acid. 

The lap can be made from 1” x 12” 
cross-grain boards, laminated to prevent 
warping. It is turned to a saucer shape 
about 1144” deep and filled with a strip 
of canvas, loose in the center and tacked 

at the edge. Over this goes the carpet, 
with a long soft wool nap. Carpet 
swatches can be had from almost any 

carpet store, where they are discarded 
every day. This lap is fine for cabo- 
chons, too, for great pressure can be 

used with little danger of burning the 

stones. Oxalic acid can be purchased in 
ounce cans from drugstores at high 
prices or at paint stores or lapidary sup- 

ply houses by the pound at much lower 
prices. Since oxalic acid oxidizes, it 

should be prepared fresh before using. 
It is a poison. Keep it away from chil- 
dren and pets. These same methods can 

be used for many other soft materials, 
such as ricolite, travertine, marble, etc. 

OPAL 

Hardness, 5.5-6.5 

RE 148-147 

Opal is essentially an amorphous ma- 
terial without any crystalline form, a 

S.G., 1.9-2.8 



hydrated silica which was apparently 
formed with extremely submicroscopic 
layers or films, although there is some 
recent scientific study which indicates 
there may be extremely small twinning 
present to account for the wonderfully 

beautiful coloring. Many regard opal as 
the most beautiful of all gemstones. 

Opal contains a certain amount of 
moisture in its make-up. It is extremely 

brittle and will fly apart upon heating 

to a certain temperature. This tempera- 

ture will vary considerably with different 
types, which may contain from as little 
as 24 to as much as 18% water. Rapid 

and uneven heating is particularly de- 
structive to gem opal. It is impossible 
to dehydrate it without destroying it as 
a gem material. There are varying opin- 

ions about “curing” opal after it is taken 
from the ground. Some opal from Aus- 
tralia seems to need no special care and 

will apparently last almost indefinitely 
after being cut, with no change. On the 
other hand, certain types of Nevada 

opal, some of the most beautiful and 

colorful the world produces, defies cut- 
ting, having a form of tension which 

causes it to fly apart if any attempt at 

grinding or polishing it is made; or if 
very gentle treatment succeeds in -get- 

ting a stone made, it will very often 
check with minute cracks. Various sub- 
stances have been tried in which to im- 
merse opal with the idea of maintaining 
its solidity and freedom from checking. 
Glycerine and water is a favorite of 
many, while plain water is used by 
others. Mineral oil has been, but should 

not be, used, for its nature is completely 

foreign to opal. Plain water is the best 
storage solution, for it never did opal 
any harm and may help maintain the 

moisture content. Wearing opals and 

handling them also aids in keeping them. 

Cutting opal by grinding may some- 

times be a somewhat tricky business; it 

all depends on the type of opal being 

cut. The best Australian and Mexican 

types and those from Honduras cut with 

the least trouble. Make sure that the 
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grinding wheels are running completely 

true. If they are not and there is any 
slap at all, you are asking for trouble. 
True them up with a wheel dresser, 
either of the rotating star-wheel type or 
with a diamond dresser held against a 
steady rest. This is in order to avoid 
shock at any time. 

Study the opal rough carefully and 
first strip away all “potch” (colorless 
areas) and sandstone backing by care- 
fully grinding it on the edge of the wheel. 
View the opal carefully against a shaded 
light. The areas with greatest fire will 
be the most transparent when viewed 

edgewise. The fire often lies in parallel 

layers with gray “potch” between. Such 
an opal requires slitting with the thin- 
nest blade you can muster on the trim 

saw. Most cutting oils cause no trouble 
while sawing. 

Select the area of greatest fire and 
make this the center of the projected 
cabochon. If the opal is very closely lay- 
ered rather than solid fire, sometimes the 

most effective use is to cut a rather high 
cabochon with the layers edgewise. 
Slitting parallel to the fire may also be 
done if the layers are thick enough, but 
this sometimes brings disappointing re- 

sults. Such material may then be made 
into doublets, using a natural gray 

“potch” opal backing and a thin slice of 
fire opal cemented together by a method 
to be described later. There is, of course, 

no objection to making doublets of opal 
that cannot be used in any other manner, 

for no deception is intended. Opal sliced 

as thin as %4” has been so used in com- 

mercial stones made in Australia, and 

the finished pieces are remarkably beau- 

tiful. The backing is almost invariably 
“potch” with a black cement used be- 

tween the layers. 

Grinding Opal 

After the opal cabochon has been vis- 

ualized in the rough and the area se- 

lected, grind the back flat on a 220 grit 

wheel, resisting the temptation to use 

the side of the wheel in order to get it 



flat, for this is often lacking in water 
spray and tends to heat the opal. Mark 
out the over-size outline of the cabochon 
with a marking pencil and remove the 
excess by grinding with gentle pressure. 
Too much pressure will generate heat 
and cause chipping. Hold the opal in the 
fingers if it is large enough to grind 
without dopping, otherwise grind the 
back and proceed to dop the blank be- 

fore continuing. 

Dopping Opal 

The sheet aluminum “stove” and al- 
cohol lamp are almost worthless in dop- 
ping opal; in fact, such brutal heating is 
almost a sure way to court disaster. Use 

a heat lamp and a pad of steel wool to 
bring the opal to dopping temperature. 

Ordinary dopping wax on a wood stick, 
brought to a temperature where it is al- 
most flowing, will pick up the opal and 
it can then be shaped with the moistened 
fingers, but avoid touching the surface 
of the hot opal with cool wet fingers. 

For more delicate opal, stick shellac 

will provide an excellent dopping ma- 
terial which melts at a lower tempera- 
ture. For the most delicate opal, cold- 
dopping is indicated. To do this, mix a 
small amount of acetone cement with 
cornstarch to form a dough. Apply a 
thin layer of the full-strength cement’ 

to the end of the wood dop stick and 

another layer to the bottom of the opal. 
When almost dry, apply half the dough 
to the stick, the other half to the bottom 

of the opal, bring the parts together, and 
mold the dough to support the entire 

bottom of the blank. Lay aside to allow 
the acetone to dry and the cement to 

harden, and proceed to grind. This ce- 

ment may be removed by immersing 
stick and stone in a small jar of acetone. 

This method will dop any stone without 
heat. 

When the preliminary grinding has 
been done, take the stone to the 220 grit 

wet sander and start removing all 
scratches, after which the stone should 
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be sanded with the 400 grit wet sander. 

At no time should opal be allowed to 

get hot. It is then taken to the 600 grit 

sander for the final sanding. 

Polishing Opal 

Opal may be polished on the regular 

hard felt wheel with cerium oxide if it 

is kept wet at all times with a thick slurry 

of paste. Some purists claim, however, 

that this is too harsh, and they use a 
muslin buff with a rather loose face, ap- 
plying tin oxide slurry wet and using 
very little pressure. This is the method 

of some of the older professional lapidar- 

ies. The material takes a very high pol- 
ish, and if the sanding operation has 
been well done there will be no difficulty 

in the polishing. 

Making Doublets 

If a doublet is to be made, grind a 
piece of gray “potch” for the back and 
flat it on a diamond lap, or on a piece 

of flat steel with 400 loose grit. Do the 
same for the thin blank of precious opal, 
before either has been shaped, then 
clean both parts with acetone. Prepare 
a cement of (1) black chaser’s pitch or 
(2) boiled Canada balsam heated to 

fluidity to which a little lampblack has 
been added (can be secured quickly by 
smoking the underside of a cool surface 
with a kerosene lamp) or (8) one of 
the new epoxy cements into which a 
little lampblack has been mixed. Warm 

the two parts of the doublet if the first 
two are to be used, after cleaning their 
surfaces with acetone. Apply a little of 
the cement with a watch-spring spatula 
and spread evenly on the base, then 
slide the opal wafer on, avoiding any 

air bubbles. Lay aside until cool and 
then grind and polish in the usual man- 
ner, making the edge of the precious 

opal the edge of the bevel of the cabo- 
chon, and beveling and “pillowing” or 
flatting the bottom piece of “potch.” 

Dopping the Doublet 

Since the temperature at which a 
doublet that has been put together with 



heat would also cause it to come apart 
or move, if repeated in the dopping 
stage, use dopping compounds that have 
a lower melting temperature. A mixture 
of beeswax (1 part) and rosin (2 parts ) 
gently melted together is one such dop- 
ping wax that can be made. Stick shellac 
is also excellent, especially if the stone 
and the dop stick are first given a pre- 
liminary coating of liquid shellac (a lit- 
tle shellac dissolved in alcohol will do). 
Or, the cold-dopping method previously 
described will do quite well. Alcohol will 
remove a stone dopped with shellac 
without affecting pitch, nor will polish- 
ing compound stick to the edge of the 
pitch where the two parts join. No un- 
usual care is needed in grinding, sand- 
ing, or polishing, except to avoid heat- 
ing at any stage. 

PETOSKEY STONES 

Same hardness as agate and some- 
times called Petoskey agate. This gem- 

stone is valuable only as a curiosity and 
it makes an interesting conversation 
piece for desk paperweights or bola 
mounts, etc. The stone is Colony Coral 
(hexagonaria) and is a “native” of 

Michigan, named after the town of Pe- 
toskey in that state. It is difficult to pol- 
ish, since the conventional felt buff-tin 

oxide method for agate produces only 

lackluster results. Use a 34” thick ply- 
wood disk covered with foam rubber 
over which is stretched a piece of 10- 
ounce canvas. Soak the buff with a sat- 
urated solution of oxalic acid and then 
apply tin oxide slurry. When the stone 

begins to “pull,” apply more oxalic acid 

but very little more tin oxide. Sometimes 

the eyes in a particular stone will not 

polish at all, in which case it is best to 
abandon that stone. 

RHODONITE 

Hardness, 54%-61%4 

R.I., 1.71-1.75 

Rhodonite is a massive gem mineral 
occurring in shades of pink, from very 

S.G., 3.5-3.68 
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light to very dark, with black veinlets 
of manganese. It is very difficult to get 
a high luster but the best pieces the au- 

thors have seen were polished on well- 
worn No, 220 sanding cloth at a speed 
of at least 2500 rpm with no further 
polishing of any kind. The polishing 
methods given for azurite (which see) 
are reported to be very good. Because 
of its beauty and fair degree of hard- 
ness, and availability in large chunks at 
a reasonable price, rhodonite is much 

favored for novelties such as ashtrays, 
book ends, etc. Felt buffs do nothing for 
the material but leather and cerium ox- 
ide seem to help. 

TURQUOISE 
Hardness, 6 

1.60-1.62 

Turquoise should be slit with water 
as the lubricant, for the cutting oil will 
color it a temporary deeper shade of blue 
and this will often fade in a short time 
to an unlovely green color. Turquoise is 
rather soft, and care should be taken to 

make the cabochon preform a little 
larger than the desired finished stone, 

to allow for sanding. No difficulty will 
be experienced in grinding, for it has 
no apparent grain or texture to interfere 

with shaping it. Use the 220 grit wheel, 
and go directly from this to the 220 grit 

sander, always wet. Follow this with 400 
and 600 sanding, keeping the stone wet 
at all times. Back-bevel the lower edge. 

Turquoise should be polished with tin 
oxide on a convex padded disk buffer 
run vertically at about 400 rpm. The face 
of this should be leather with the rough 
side out. The tin oxide is applied with 
a brush from a creamy slurry mixture 

kept in a covered container nearby, and 
polishing is started with the buff moist. 
As it proceeds, very short use can be 

made of the almost dry outer edge, but 
be careful not to overdo this, for tur- 

quoise cannot stand too much heat with- 

out showing white spots. A swiping mo- 
tion is used, starting the contact at one 

S.G., 2,76 RL, 



edge of the cabochon and completing 
the contact entirely across with each 
stroke. Do not hold the stone in contact 
with the buff and turn it, for this invites 

the build-up of heat. Such careful, heat- 
free buffing will soon result in a very 
high polish, although some grades which 
are not of the highest dense quality and 
deep color tend to yield a more velvety 

luster. 
Never use ammonia, soap, or deter- 

gents on genuine turquoise—in fact, a 

good test of the genuine is to apply a 
spot of ammonia to the back of a sus- 
pected piece. If it is genuine it will turn 
white, although Persian turquoise re- 
sists this test. Much synthetic “turquoise” 
today is made by combining copper 
phosphate powder with styrene and col- 

oring matter to produce a product of 

excellent color and texture. This is be- 
ing used in a great deal of the “Indian” 
jewelry made in Rhode Island for sale 

to gullible tourists. Genuine Indian jew- 

elry will bear the mark of an Indian 
tribal council or a reputable maker, such 

as Maisel’s of Albuquerque, whose ar- 
tisans are Indian craftsmen. 

“Coloring” turquoise that is pale by 

immersing it in warm colorless mineral 

oil or melted paraffin for 24 hours will 

give a temporary increase in the “blue- 

ness” of the stone, but this fades rather 

quickly and will exude the oil when 
warmed, later turning greenish. This 

practice is to be discouraged. The best 
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grades of native turquoise come from 

Nevada, Arizona, New Mexico, and Col- 

orado, with small amounts from Califor- 

nia and a few other western states. The 

very best colored hard material comes 

from Iran (Persia) and can be obtained 

from gem importers. There are many 
fine turquoise pieces mounted with dia- 

monds lying in family heirloom chests, 
for the gem was featured at one time 

by Tiffany’s of New York, who operated 

the old mine at Los Cerrillos, New Mex- 

ico, for a time. The very extensive pre- 
historic mining there emphasizes that 

turquoise was one of the several gem 
materials called chalchihuitl (along with 

jade) and miscalled “emerald” by early 

Spanish translators (a fact that has led 

many authors, even some modern ones, 
astray when they attribute emerald to 

Mexico). Also consult the method for 

polishing azurite. 

UNAKITE 

Hardness, 6-7 

R.I., 1.74-176 

This is a form of green epidote often 
cut as cabochons but principally cut into 

novelties such as ashtrays, etc. Contains 

pink and red inclusions like freckles, 

which are probably feldspar or mica. 

A great favorite with the German cut- 

ters at Idar-Oberstein. Very good de- 
posits occur in Virginia. Not an expen- 

sive material. Use cerium oxide on a 
felt buff after conventional cutting. 

S.G., 3.25-350 



How to Facet Gems 

For a good many 
hundreds or perhaps even thousands of 
years after man had learned to make 

use of colorful and decorative gemstones 

for personal adornment, for seals and 

scarabs, fetishes or other articles used 

in religious ceremonies, he was content 
to grind and polish them into relatively 

simple forms. Beads and pendants were 
among the earliest forms, often pierced 
by laborious drilling. 

There are no exact records to show 

the date when gems began to be fac- 
eted, which is the art of cutting and 

polishing flat planes or facets on a gem- 

stone in such a manner as to enhance 
its inherent color and brilliance. At first, 

it seems probable that natural faces of 
crystals were simply rubbed on a flat 

abrasive stone, and then polished by 
rubbing on a finer surface of wood or 
leather. 

India, apparently, must be credited 

with the first work of this type. Indeed, 

there are. still in existence examples of 

diamonds cut and polished in this fash- 
ion, and some of these were first illus- 

trated by copperplate engravings in the 
old English book dated 1678 which re- 

counted the journeys of Jean Baptiste 

Tavernier. Much of the evidence is cir- 
cumstantial. Tradition establishes that 
India was producing diamonds and gold, 

rubies and “white iron” before 1000 B.C. 

The iron was a necessity for cutting dia- 
51 

monds. Bronze (which was, of course, 
known for a considerable period before 

the use of iron and steel) would not al- 
low cutting of diamond—it was too soft. 

Somewhere back in antiquity man dis- 
covered that diamond rubbed against 
diamond would abrade the crystal form 

in which it was found into a shape more 
to the liking of the wearer. Sometime, 
somewhere, it was also discovered that 

the diamond chips and dust from this 
operation, if applied to an iron plate, 

would eventually create a flat, polished 

area or facet if the crystal was rubbed 

long enough on one spot. Now diamond 

does not cut in just any place or direc- 

tion desired, hence these first facets were 

placed more or less haphazardly over 

the surface of the rough crystal. But they 

did something for the diamond, releas- 
ing from its interior brilliant reflections 

and fiery prismatic flashes of color such 
as to make the gem the most sought- 
after possession of monarchs. 

We have no way of knowing who first 

applied the principle of the wheel to 

the cutting of facets on gemstones. We 

only know that two methods survive to- 
day among native cutters of India and 

Thailand (Siam), and since there is a 
tendency for methods long used to re- 
main unchanged to the present day, we 

may surmise that these are the identical 

methods used much earlier. Much of the 

early work on ruby and sapphire was 



Fic. 52. Faceting done by a self-taught amateur, Mrs. Betty Campbell, of Washington, D.C. 



done by holding the gemstone in the 
fingers after the fashion of the native 
cutters of Thailand today, who cut the 
stone by rubbing it in a swinging arc 
across a washboard-like piece of wood 
held in the lap as they squat on the 
floor. A small pile of corundum grit on 
a palm leaf at their side, and a basin 
of water in which the lower end of the 
“washboard” is placed, supplies the lu- 
brication. In India, at the present time, 

much of the cutting is done on a very 
crude wheel whose axle is mounted hori- 
zontally, so that the iron wheel revolves 
vertically. A short curved bow with a 
loose thong of leather for a bowstring 
is the means of causing the wheel to re- 
volve back and forth as the bow is 
stroked with a short pulling action of the 
right hand. The gemstone is held in the 
fingers of the left hand and the facets 
are applied entirely by eye. Crushed im- 
perfect corundum crystals were first used 
as the cutting medium, but today the 
synthetic carborundum or silicon car- 
bide has largely replaced it. The polish- 
ing was done in a similar manner, using 
a compound largely consisting of rice 

straw ashes, which contain silica. 

Early writings disclose that Kautilya 

states that “Southern India [including 
Ceylon, perhaps?] produces gold, dia- 

monds, rubies and other gems.” This was 
about 400 B.C. Note that the word gems 
is used. They were apparently cut, not 

rough, gemstones. Cyrus the Great con- 
quered Babylon about 538 B.C. and 
caused his scribes to boast of the num- 

ber of talents worth of gold, silver, dia- 

monds, and rubies which he had taken. 

Alexander the Great defeated Malavas 

and his allies in India in 326 B.C. and 
received, in settlement of his demands 

for indemnity, diamonds, pearls, and 100 

talents of “white iron” . . . cast iron. At 
that time, man was just emerging from 
the Bronze Age, and iron had a value 

above the price of precious metals. Also, 

it took iron to cut diamonds. 

While early cut gems are known, defi- 
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nitely faceted gems are not mentioned 

until after the founding of Venice. By 
A.D. 600 Venice had become a haven of 
learning and the arts, including jewel 
cutting. Mention is made of faceted gems 
for the first time, in the description of a 
gold cap for the Doge or Duke Tra- 
donico (A.D. 836-861), containing a 
diamond with eight facets and a large 
ruby cut “so it sparkled with red fire.” 
Also a great cross in the center of the 
cap was composed of 23 cut emeralds. 

Someone, somewhere, faceted those 
gems. 

There are records that the Low Coun- 
tries began to take a place in the cutting 

of gems by about A.D. 1200. In 1458, 
Louis de Berquem, of Bruges, Belgium, 

is credited with cutting the first bril- 
liant-cut diamond. Apprentices who 
learned the art there later spread the 

cutting of diamonds to Paris, London, 

and Portugal. The sixteenth century saw 

Spain overrun Portugal, which had har- 

bored many Jewish gemcutters who had 

been expelled for religious reasons. They 

settled in Holland and Belgium, and Am- 

sterdam and Antwerp became the cut- 

ting centers for the diamond trade. 

The Spanish conquest swelled the cof- 

fers of Europe with the riches of Mexico 

and Peru. The Portugese, the Dutch, and 

the English traveled to India by water. 

World trade in compact and readily car- 

ried goods—such as gems, spices, and 

silks—bloomed. Many people grew rich 

as a result, and rulers and their courts 

spent money lavishly on gems and furs. 

The commerce that resulted proved to 

be an elemental push that brought about 
the opening of the trade routes of the 
world. The galleons sailed to every part 

of the globe in search for the gems, 
spices, and gold to feed the thirsty mar- 

kets of luxury-loving nobles and kings 

and their “ladies,” if the word can be 

used for the courtesans who figure so 
largely in the annals of the French and 

other courts. 
It was at this time that Tavernier 



Fic. 53. A page from the past, showing copper-plate engravings from an old book 

(1678). Shown at the upper left is a diagram of the Great Mogul diamond, which 
has since been completely lost. Right is a diagram of the “Duke of Tuscany” diamond, 
later called the “Florentine” diamond. The archaic form in which stones were first 

faceted is also shown. 

made his sixteen journeys to India—fif- 

teen of them overland and only one by 
water. He was a trader par excellence, 

and took out from Europe the baubles 
he found that the Indian rulers desired, 

in exchange for which he traded for or 
purchased some of the most famous dia- 

monds, rubies, sapphires, and spinels of 
history, and served to introduce to Eu- 
rope at the heyday of its greatest wealth 
and splendor up to that time, the jewels 
they desired. 

Because a gemstone does not deterio- 

rate and neither time nor rust corrodes 
its brilliance and beauty of color, the 

cutter of a faceted gemstone should ap- 

proach the task with a feeling that what 
he does to the “rough” shall be well done, 

for the results of his work will long out- 
last him. Every gem ever mined in the 

world is still somewhere—in a museum, 

in a private collection, or lost in the 
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earth—unless it has been crushed or 

burned and thus destroyed. 

WHO CAN CUT FACETED 

STONES? 

Among the first comments heard 

around an exhibit of faceted gemstones 
are exclamations by people who imagine: 

(1) that it requires exceptional eyesight 
to be able to cut a faceted stone, (2) 

that exceptional skill or steadiness of 

hand is necessary, or (3) that faceting 
is something which only the advanced 
hobbyist or a professional cutter can do. 
This latter supposition has no doubt 

been fostered by the fact that the cut- 
ting of diamonds in particular has been 
for several hundred years rather tightly 

controlled by guilds who kept their meth- 
ods secret, trained apprentices only in 

numbers that would insure high wages, 



Courtesy, A. Muir Ramsay, of Glasgow, Scotland 

Fic. 54. A double-spread insert of a copper-plate engraving from “The Travels of 
Jean Baptiste Tavernier,” published in English in London, 1678. It shows the earliest 
forms of faceting from India. In some instances it will be noted that only the natural 
faces were polished. Tavernier brought many famous diamonds back to Europe, among 
them the unique “Tavernier blue,” out of which the Hope diamond was later cut. 

From the co-author’s collection. 

and otherwise led the general public to 
believe that there was a lot of very hard 

and difficult training necessary. It is 
quite true that, in order to learn to cut 

diamonds, a considerable apprenticeship 

is necessary, but it is beyond the scope 
of this book to discuss such facts. We 
are concerned only with cutting gem- 

stones of the hardness of sapphire and 

ruby (considered to be 9 on the Mohs 
scale) down to possibly 5, though the 

latter are delicate and do not always 

wear well. 
All of these suppositions are wrong. A 

10-year-old boy with no previous gem- 

cutting experience has been taught to 
facet an acceptable stone within a few 
hours, simply by following directions. 
Some of the most capable faceters are 
women who learned the art from reading 

directions; indeed, many faceters of gems 
are self-taught. The author has seen vis- 
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iting relatives who had never cut a stone 
of any sort (cabochon or otherwise ) turn 
out a finished brilliant in five or six hours, 

unaided except for following directions. 
Those people were not especially skilled, 

nor adept of hand, nor possessed of ex- 
ceptional eyesight . they just fol- 
lowed directions. That is the way any- 

thing may be learned, including faceting! 

THE VALUE OF THE HOBBY 

FOR RELAXATION 

Many business and professional men, 

surgeons, dentists, attorneys, and others 

who do concentrated work and have a 
tendency to become very intense if they 

stick too closely to their jobs, find in 

faceting the ideal hobby which can take 

their minds completely away from their 

every-day affairs. Faceting does require 

concentration on the job and nothing 



Courtesy, G. L. Higgins, of Sapphire Faceting Units 

Fic. 55. The Sapphire faceting unit 
mounted on a knee-hole type faceting table. 
With this unit, motor, base, and master lap 

spindle are integral and the entire unit can 

be stowed away readily when not in use. It 
is only necessary to plug it in and supply a 
drip can and waste water container. 

else while the hobbyist is working, and 
this is its greatest value in terms of re- 

laxation, health, and pleasure—in addi- 

tion to the beautiful gems created, of 
course. 

The greatest asset a student of facet- 

ing can have is the desire to attain per- 
fection, and the willingness and the pa- 

tience to persevere in each step until 

perfection has been reached. The facet- 

ing of gems is not for the slapdash, im- 

patient, “that’s good enough” type of 

lapidary worker. Anyone who can see 

well enough, with or without glasses, to 

read these lines can cut acceptable fac- 

eted stones. Steadiness of hand is not 
involved ... though a fine sense of 

touch does help. Surgeons and dentists 

often become exceptionally good cutters 
of faceted stones. 

FUNDAMENTALS OF FACET 
CUTTING 

In order to cut a piece of clear gem- 
stone rough, to place upon it the accu- 
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rately planned set of facets which are 

first ground, then polished to a prede- 

termined size, it is necessary to have 

certain fundamental things: 

A faceting bench or desk the center 

of which is open, on top of which, or in 

the top of which, can be fitted the 

spindle bearing the master lap to. which 

will be affixed the cutting and later the 
polishing laps used in the various opera- 
tions. This should not be too high from 

the floor—about 29” is best. It can be 

as little as 30” in width and 26” in 
depth, and the top preferably should be 
made of waterproof plywood or covered 

with Formica. One type of facet head 
is equipped with drain pan and motor 
and is designed to rest on top of the cut- 

ting bench (Figs. 55 and 56). Another 

type mounts the master lap in a recess 

in the table and has the motor under- 

neath, with a drain for excess water com- 

ing out the rear. This type is illustrated 

in Fig. 57. Still another type of table 

is shown in Fig. 58. 

The facet head itself. In these modern 

times, we are not dealing with either 

the methods or the equipment of olden 
times. This is no ox-cart age we are liv- 

ing in, nor do the authors see any need 
to worship the fetish of old-time ways, 
such as the jam-peg and cone methods 

used for several hundreds of years by 
the professionals in cutting gemstones 

other than diamond. We use and rec- 

Fic. 56. Girdling position. 



Fic. 57. A facet table built to accommodate a master lap which is sunk into the table 
and has a sub-table on which the facet unit mast rests. Such a unit readily can be 
built at home to fit the type of head selected. This shows one of the less expensive 
facet units in place. 

ommend a standard faceting head, of 

which there are a number now on the 
market retailing from $39.50 to $360.00. 
In this book, we will discuss using one 
that originally cost $39.50 and another 
of the more improved ones which sells 

for $174.00 complete with motor, but 

with no laps. This is the Sapphire Facet- 
ing Unit made by G. L. Higgins, of 4921 
West Mountain View Drive, San Diego 

16, California. 

Essentials of the facet head. Whatever 

facet head you select, it should have 
certain fundamental features, and these 

should include: 

(1) A free-running vertical spindle on 

which is attached firmly a_ horizontal 
running master lap plate, which has been 

lathe-turned after mounting to insure 
that it runs very true. This spindle is 
supplied with bearings of several types 

in the different units. Some are of oilite 

porous bronze and are fitted with oiling 

cups. Other improved bearings are made 
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with a taper to take up bearing wear 

and leave the spindle true-running 

through a long life, and this is an excel- 

lent feature. Still others are equipped 
with ball bearings and give long life and 

excellent service. 
(2) A % H.P. continuous-duty type 

motor, preferably rubber-mounted to 

lessen vibration. In one type of facet 
bench, the motor operates with the shaft 

in a horizontal position. In the other 

type, where the motor is to be bolted to 

the end of the bench under the table, 

the motor is required to be operated 
with the shaft in a vertical position. One 

should be selected, therefore, which is 

equipped for such service, with proper 

thrust bearings. 
(3) The motor, if mounted under the 

work bench, should be equipped with a 

2” V-groove pulley, while the spindle 

should have a 10” pulley of similar 
V-groove design. Oval leather belting 

can be cut to the proper length and 

fastened together with flexible copper 



wire, the ends of which can be turned 

in and pounded into the leather to pre- 

vent annoying “clicking” against the pul- 

ley. It is rather hard to find the exact 

length of endless rubber belting to fit. 
This set-up will provide a lap speed of 

350 revolutions per minute. This speed 

can be increased as you grow more pro- 
ficient, by changing the size of the pul- 
ley on the spindle to 8”, 6”, or even 5” 

if desired, and shortening the belt. It is 
well to provide a separate belt and pul- 
ley for each speed desired, but this can 

be done later. 
The facet head itself should have a 

stand rod or mast, preferably of Monel 

metal or stainless steel so that it will not 
rust from the water spray often present. 

This should be fixed to a base, which is 

machined to a true and accurate right 
angle. This stand rod base is most often 

slotted to receive a bolt which has a 
tinned wing nut, by which it is to be 
fastened to the table, which should have 

a series of bolt holes or slots to receive 
the hold-down bolt. The mast will need 

Courtesy, Lee Lapidaries 

Fic. 58. A faceting table of the type used 
with the Lee Facet Head. 
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to be moved up close for certain opera- 

tions and quite far back for others, such 

as the grinding of the circumference or 

girdle of the gemstone. The portion of 

the table on which the mast rests should 

be a part of the same board into which 

the master lap bearing is fitted, so that 
the two are parallel and the mast at a 
true right angle to the base, and the lap 

itself. If a facet table such as that shown 
in Fig. 57 is to be constructed, this sub- 
table is a piece of waterproof plywood 

mounted 234” below the top of the cut- 

ting table. Check to see that the stand 

rod is true in both directions when it 
is clamped in place by the bolt fasten- 

ing it. This can be done with a carpen- 

ter’s square. 

In this type of facet bench, an alumi- 
num drain pan is provided by cutting 
a circular hole in the table top 914” in 
diameter, which is centered over the 

spindle of the master-lap bearing. A very 
good drain pan can be made from an 
aluminum ring mold of the type used 
for making gelatin desserts. This should 
be about 1% quarts capacity. With tin 
snips which are made to cut curved lines, 

the interior rim is then cut down to al- 
low the master lap to be fitted on its 
shaft without rubbing the under side of 
the face plate. A drain tube is made of 
a piece of °%” copper tubing, split at 
the end and riveted to the bottom of the 
drain pan. Dopping wax around the joint 
will make it water-tight, since the alumi- 

num cannot be soldered. A rubber tube 

on the end of this drain will take away 

the small amount of drain water to a 
container or drain. 

The portion of the facet unit which 
is attached to the mast by slipping it 

over the round shaft, or in some other 

types is dovetailed to the mast, is the 

head itself. It contains a swing arm 

which is pivoted on supports at the end 
of which is a chuck to hold the metal 
dop on which the gemstone to be cut is 
fastened. This pivoted arm is equipped 

at the rear with a gear or plate, either 



1G. 59. The O’Brien portable 
ting unit makes use of a sim- 
ied octagonal plate resting 
ly on a flat metal table with 
ch to index the positions for 
‘ing gems. The base contains 
motor. 

‘1c. 62. The Lee faceting unit 
tures a lift-off handpiece, posi- 
» guide device by which a gem 
y be turned accurately, sturdy 
struction and low cost. 

Courtesy, Belmont Lapidary Co. 

ic. 65. The Allen faceting unit 
ludes a sturdy, well-made, inex- 

sive head with all essential fea- 

es, and can be had with master 

, spindle, and pulley. 

Fic. 60. The Sapphire faceting 
unit is complete and self-contained, 

including motor, head, master lap, 

and bearing in one unit. A versa- 
tile unit of great capabilities, 

Fic. 63. The Gemlap faceting 
unit is well constructed with non- 
rusting essential parts, and fea- 
tures a micro-adjustment of the 
mast height and positive indexing. 

MODERN 

FACETING 

HEADS 

Fic. 61. The B & I Gem Facetor 

attachment which can be used for 

attaching to the vertical spindle of 
a grinding unit. A simple inexpen- 
sive device for simple faceting; 

but it has some limitations. 

” 

ey. 
Fic. 64. The Graves faceting 

unit is a deluxe outfit that is very 

accurate and is self-contained. The 

outfit shown has everything needed 
—just plug it in and facet. 

Fic. 66. The M.D.R. “Master” 
faceting unit is one of the most 
widely used high-grade units made. 
Comes complete with mast, base, 

master lap, bearing, and pulley. 



with teeth or with holes at regular in- 
tervals, into which a trigger can be set 
to hold the arm in position so that one 
face or facet at a time may be cut. A 
quadrant and pointer indicate the angle 
which the central axis of the swing arm 
bears to the face of the master lap. Thus, 

by raising the height of the swing arm 

fastening on the mast, the angle will 
be decreased, while by lowering the 
height on the mast the angle will be in- 

creased, until eventually 90° is reached. 

The arm will then be in a horizontal po- 
sition for cutting the girdle of a gem- 
stone. The gear notches or teeth are en- 

gaged by a trigger, which can also be 
set so that the trigger does not engage, 
and therefore will allow the arm to be 
pivoted concentrically about its own cen- 

ter. Thus a perfectly round preform can 

be ground by setting at 90° and rotating 
the gemstone on its dop . . . the first 

step in cutting a brilliant stone. 
Since it is advisable to have the facets 

in the bottom portion (the pavilion) of 
a gemstone to be placed exactly oppo- 

site the same types of facets in the up- 
per (crown) portion of the stone for 

maximum brilliance, some facet heads 

are provided with means to make this 

possible automatically. In one type of 
faceting unit, this is done by providing 
grooved dops, and the chuck is also pro- 

vided with a spring-key which fits into 
this groove, so that a gem may be cut, 
removed from the chuck, and turned for 

cutting the other half while remaining 
in true alignment. Other makes of facet 

units provide for this by having the rear 

end of the metal dops beveled to fit a 

recess in the chuck, thus securing simi- 

lar alignment of crown and pavilion fac- 

ets. A simple means of accomplishing 
the same effect without such aligning 
devices will be described later and is 
pictured in Fig. 94. 

The angle at which the swing arm is 

held in relation to the master lap de- 
termines the angle at which a facet is 
being cut when it is in contact with a 

cutting lap fastened to the master lap. 
This is adjusted to the major height 
needed by moving the holder up or down 
the mast as needed, then locking it into 
position. Many facet heads also provide 
for a further micro-adjustment of height, 

which is of great benefit in accurate cut- 
ting of facet corners to meet exactly, and 
especially when polishing .. . it helps 
greatly to find the exact “flat” at which 
the facet was cut. Look for this feature 
on any facet head you are considering. 

VERNIER OR “CHEATER” 
ADJUSTMENT 

All laps, after considerable use, will 

develop a slightly cupped surface. If 
there is no means of adjustment to com- 

pensate for this wear, it is naturally more 

difficult to do accurate cutting than it 
should be. Likewise, it is a fact that, 

with a revolving lap containing many 
fine particles of diamond as the abrasive, 

the outer circumference of the lap re- 
volves at a faster speed than the inner 
portion of the same lap. This brings more 
abrasive into contact with a given area 

of the gemstone than a similar portion 
of the lap nearer the center. Even in the 
length of a facet being cut, especially 
in step-cut stones where the facets may 

be rather long in proportion to their 

width, this effect results in a facet that 
is cut away faster on that portion which 
is nearer the outer edge of the diamond 

Fic. 67. A drain pan made from an alu- 
minum ring mold can be used for the “well” 
in a faceting table such as that shown in 
Fic. 57, 



Fic. 68. Conversion table for faceting units equipped with indexing gears which 
do not coincide with printed directions. This allows a transposition to be worked out 
from any one gear to any “recipe.” 

lap when being cut. Many facet heads 
of modern design provide for pivoting 

the facet arm to the left or the right as 
may be needed, by quite minute 
amounts, to compensate for this effect. 
In this manner, the edges of long facets 

can be kept truly parallel while being 

cut and polished. In the cutting of cer- 

tain types of stones, where there is no 
gear tooth setting which will turn the 
swing arm in a manner which will allow 

a “skew cut,” this can be attained easily 
by moving the swing arm to the left or 

the right with the vernier attachment 
which has a pointer. Right and left “skew 
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cuts” can then be made by setting the 
vernier equally on each side in succes- 

sion. In polishing, if the overcutting of 
a facet (because of circumferential 
grinding noted above) has taken place, 

a simple adjustment of the vernier will 

compensate and enable the mistake to 

be rectified while polishing proceeds. 

INDEXING 

It was noted earlier that the position 

in which the swing arm is held is gov- 
erned by a trigger which fits in the teeth 
of a notched gear attached to and turn- 
ing with the pivoted chuck. This index 



gear may have 82, 48, 64, or 96 gear 

notches or holes, evenly spaced, so long 

as it is divisible by 8, since most gem- 

stones are cut with at least 8 principal 
sets of facets above and below the gir- 
dle. Five-sided stones may be cut on a 
gear which has 60 teeth, or other types 
may be used for special types of stones. 
A conversion table is shown in Fig. 68, 

by means of which a set of directions 
for one type gear can readily be con- 
verted to whatever gear with which your 
own machine may come equipped. “Rec- 

ipes” for cutting various shapes of gem- 
stones use these numbers around a cir- 

cle in order to allow the cutter to follow 
the settings and cut a symmetrical stone. 

These “recipes” give the order of cut- 
ting, the angle setting, and the number 
of each facet in each row. (See Figs. 84 

to 92). 

Note that the above operation is sim- 
plicity itself. Suppose your “recipe” 

reads (for a brilliant): “First, cur FouR 

FACETS AT 43° ON NUMBERS 82, 16, 12, 

AND 24.” 

The first step is to raise the holder on 
the mast and fasten it a slight bit higher 
than 43°, for the reason that you will 

be cutting away rough gemstone on a 

swinging arc to get down eventually to 

a finished (rough ground) facet which 

is at an angle of 43° with the table. 
Therefore, the first setting should be at 

about 44.5°. Set the trigger in No. 32 

and proceed to cut the facet down by 
gently touching it down to the diamond 
lap, on which water is allowed to drip. 
(How far to cut will be discussed 

shortly.) After the first facet has been 

cut, the index gear is rotated so that 

the opposite number, No. 16, is under 

the trigger pointer, and this facet is then 

cut. If the first angle setting you made 

was correct and the finish-cut reads 43° 
as it should, turn to No. 8 position and 

cut this facet. Then the opposite facet, 
No. 24, is cut to a depth only at which 
it comes to an exact point with the other 

three facets. It should likewise be the 
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same depth as the first three, it the 

stone has been mounted on the dop cor- 

rectly. If these first four facets are cut 
the same size, you will now have a 
square in their center. To make an oc- 
tagon of this (the table or top of your 
gemstone will always show an octagon 

or 8-sided shape), simply cut off the cor- 

ners of the square equally . . . four of 

them. You do this by indexing No. 4, 

then the number opposite it, No. 20, 

then No. 12, followed by No. 28. The 

depth to which they are cut is watched 
by cutting them until they come to a 

point, at which time they should be the 
same depth at the girdle all around. 

These are the 8 pavilion mains. (This 

example is given out of context in order 

to show you the use of the index gear. ) 

THE NECESSARY CUTTING 

AND POLISHING LAPS 

While a very few fragile gemstones 
may require an iron lap and loose grits, 

these materials are for the more experi- 

enced cutter who has advanced through 
the standard gemstone materials. In gen- 

eral, all cutting of gemstones other than 

Fic. 69. A lap storage cabinet to prevent 

contamination of faceting and polishing laps 
by foreign matter, grit, etc. 



Peto encereeeae 

Fic. 70. The faceting lap can be kept 
sharp and cutting well with a carborundum 
hone. Apply completely across the wet lap 
face and switch back and forth while it is 
running. 

pee 

diamond itself, with which this text is 

not concerned, will be done on a double- 

faced solid copper lap which has been 
impregnated with 400 grit diamond on 
one side and 800 grit on the other. An- 

other of similar type has a 600-1200 grit 
combination . . . it simply cuts more 
slowly, but leaves a more finely grained 
surface on the facets, promoting easier 
polishing. One lap is sufficient at the 

start. These come already charged. This 

charge may be added to in time, ac- 
cording to instructions to be given later 

in this book. However, under normal 

usage, it will require a considerable 

amount of facet cutting before the laps 
will need any additional diamond pow- 

der. 

CARE AND CLEANING OF THE 

DIAMOND LAP 

The diamond lap should be stowed in 

a flat cardboard box, such as a type- 

writer carbon box with a lid, when not 

in use. It should never be allowed to 

fall edgewise to the floor, for to do so 

will dent the edge and render this area 

unusable. Neither should any object ever 

be allowed to fall on the lap and dent 

its surface, for this will create a low spot 
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with a rim of higher surface around it 
over which it will be hard to work. When 
a diamond lap seems not to be cutting 

well, the reason is that a deposit of gem 

debris from the cutting has formed 
around the points of broken diamond 
which are embedded into the copper 
lap. In order to free the lap of this de- 
bris, obtain a new medium grit carbo- 
rundum pocket hone and keep this in 
its little case, to be used only on the dia- 
mond lap. Use plenty of water as a lu- 

bricant, have the lap running, and place 

the hone down diagonally across the en- 
tire face of the lap, generally about 234” 
wide on an 8” lap. Then with gentle 
contact and a swinging motion from side 

to side, allow the whetstone to remove 
the debris. It will not harm the lap in 
any way, for it is far too soft to cut the 

diamond grits. Do not use it so long that 
the copper turns bright; that is not nec- 

essary. It will be found that, after this 
treatment, the lap will again cut like 

new. This treatment is necessary every 

few hours when cutting some of the 

softer materials. Other than for this care, 

the diamond lap requires no special 

treatment. 

It may be re-charged with diamond 
powder by spreading this evenly over 
the lap surface which has been moist- 

ened with olive oil. Rock the diamond 
into the copper by pressing with a semi- 
circular piece of agate. Persevere until 
all the diamond grains are embedded in 
the copper lap. Rinse with benzine over 

a porcelain plate. Allow the residue to 

evaporate and save any left-over dia- 

mond for later use. 

THE POLISHING LAPS 

There are a number of polishing laps 

which are useful for special materials. 

One good rule is not to mix polishing 

materials used on the same lap, either 

at one time or to re-use a lap on which 

one type of polish has been used. The 

laps the authors consider necessary for 

standard facet work are: 



1. A Lucite lap, 8”, scored on both 

sides. Use one side for cerium oxide 

and so mark it; use the other side 

for Linde A and mark it. 

. A pure tin lap, possibly one cast 
so that the surface only is tin and 

the base another metal, in order 

to save the scarce and expensive 

metal. This should be used only 

with Linde A, and so marked. 

. A tin and type metal combination 

lap, somewhat harder than pure 
tin, is necessary with certain stones 

which do not polish readily on tin. 

This may be used with chrome 
oxide. 
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Courtesy, John Sinkankas 

Frc. 71. Tangential scoring, done with the point of a knife. 

4, A hard-metal lap of special compo- 

sition especially cast for the use of 
diamond powder for polishing . . . 

to be used only with 6400 diamond 

powder or compound. Other finer 

diamond powders may be used on 

other laps, or on parchment papers 

which are cemented to a flat disk 
of metal with “peel-’em-off” cement 

. a nondrying cement of great 

utility to the lapidary. Oil is the 

lubricant used with all diamond 
polishing laps. A special type ob- 
tainable from Elgin National Watch 
Company or from M. D. R. Manu- 

facturing Company is excellent. 



One bottle will last a very long 
time. 

5. A hard maple wood lap, the sur- 
face of which has been sealed by 
dipping in melted paraffin. 

6. A muslin-faced wax lap may be 
prepared with beeswax according 
to the method given in Gem Cut- 

ting . . . A Lapidary’s Manual, by 
John Sinkankas. This is used for 
very soft gemstone. materials. 

7. A very useful lap may be made of 

ordinary 14” thick battleship lino- 
leum cemented to a piece of water- 

proof plywood, and it is used to 
polish the girdles of gems. Here 
various polishing materials may be 

used in succession if desirable. 

Of these, the two essential ones for 

the beginning faceter are the first two, 
and with these a great many gemstone 

varieties can be handled. The others may 
be added one at a time as needed. It 
is very important to keep all laps from 

becoming contaminated with any foreign 

matter of any sort at all times. This 
means that they should be covered at 
night, even when on the workbench; 
they should be handled by the edge and 
center hole only, not gripped with the 
fingers; and they should be stored in 

record envelopes, each on a separate 

shelf in a small cabinet which has a 
door. There is a great deal of grit blow- 
ing around at all times, and this should 

be kept off of laps. If a lap does become 
contaminated with foreign matter and 

starts to scratch the finished gem, scrape 
the surface clean with a razor blade or 
a sharp knife while it is revolving on 

the master lap, then re-score the surface 
and re-charge with polishing agent. 

SCORING THE POLISHING LAP 

A completely flat lap will not polish 

effectively or quickly. In most cases it 

is very difficult to secure a good polish 

if the scoring has become worn down. 

This scoring can be done with the point 

of a knife and a ruler, but a far better, 

easier, and quicker method is to use a 
small knurled steel wheel about 1” in 
diameter, which has diagonal parallel 
scoring on it. This is fitted with an axle 

and handle. It is held at a tangent to 

the flat surface of the freely turning lap 
and pressed down to indent the surface, 

moving from the inner edge outward to 
the rim. Then turn so that the diagonal 
scoring will be at right angles to the 

first score marks and repeat the process. 
The result will be a multitude of tiny 
cross-hatched score marks all over the 
surface. Now take a smooth piece of 
agate that has been polished and hold 
this against the surface as the lap re- 
volves, using water as a lubricant, and 
press down the ridges left by the score 
marks. Apply fresh polishing powder 
sparingly to the wet surface in little dabs 

and work all over the surface with the 
fingertip. The lap is then ready to be 
put back into service. 

SELECTING THE GEMSTONE 

ROUGH 

The faceter who is just beginning the 

study of this fascinating hobby should 

Fic. 72. A scoring wheel for keeping the 
surface of faceting laps in condition, con- 
sisting of a small knurled wheel in a handle. 



confine himself to the cutting of quartz 
gems at first. This need not be just clear 
quartz, for there is ample citrine (yel- 
low), smoky, or amethyst (purple or 

orchid-colored) quartz available which 
does not cost too much and affords ex- 

cellent practice. 
In the case of a sculptor, as one once 

remarked . . . “If you want to carve an 
elephant, you just get a block of stone 
and cut away everything that does not 

look like an elephant.” In selecting ma- 
terial from which to facet gemstones, 

look first of all for clarity and freedom 

from veils, feathers, or fractures, then 

get the best color available. Visualize 

the size and the shape of a finished gem 
within the rough. Refuse to buy mate- 
rial so badly broken up that it will not 
afford good cutting room. In each in- 
stance, decide which surface will be- 

come the table and where the bottom of 

your stone will be. If there is cleavage 
to contend with, see that the table can 

be placed at least 5° to 15° off the cleav- 

age, which cannot be polished. This will 
insure that no other surface of a facet 
will likewise be on a cleavage plane. 
This is necessary in topaz, especially, for 

it has a perfect and easy basal cleavage. 

Gem dealers are equipped to give you 

a wide selection of materials and to 

cater to your needs as your skill ad- 
vances. Do not be rash and attempt to 
facet rare or costly materials until you 

have fully mastered the fundamentals of 
faceting. 

It is wise to store separate lots of 

gemstone rough in small “gem papers” 

or cabinets with plastic drawers and 

many dividers, and always to label each 

lot with the date acquired; from whom; 

the correct name of the gem material; 

also such interesting things as its Re- 

fractive Index (R.I.), Specific Gravity 
(S.G.), Hardness (H.), and any unusual 
properties. Be sure to note the locality 
from which each material came, for this 
is often required information if the gem 
is to be entered as a competitive ex- 

66 

hibit in a gem show. There are often 

several world locations of each gem ma- 

terial, and it is interesting to collect ex- 

amples of each known locality for com- 

parison. 

PREPARING THE PREFORM 

Getting started right at faceting is rel- 

atively simple . . . but the rules must 

be observed and not skimped over or 

ignored. One of the first fundamentals 

is an accurate preform, as the ground 

and prepared blank of a gemstone is 

known. The ease with which the gem 
can be cut and polished depends to a 

considerable extent on the accuracy of 

the initial steps. 
After having selected a suitable piece 

of gem rough, decide where the table 
should be. First, take the piece in the 
fingers and grind a flat area with the 
220 grit wheel and copious water at the 
spot you have selected for the table. 
Now place the coarser side of the dia- 

mond lap up on the faceting table mas- 

ter lap, and fasten it there with the 
center nut. Apply a drip of water from 
a drip can to keep the surface of the 
lap wet at all times and flush away the 

cuttings. If the gem rough is of such 
size that it can be grasped between the 
thumb, index, and middle fingers (a tri- 
angle grip), then the easiest way to 
grind the table of the gem is to hold 
it by hand. Even very small pieces can 
be ground by pressing them to the lap 
with only the tip of one finger. When 
a good flat surface has been secured, 
turn the damond lap over to its finer- 

grit side and repeat for a few seconds, 
grinding to a very fine surface. This 
takes only a moment. 

Remove the diamond lap and substi- 
tute a polishing lap. In the case of quartz 
materials, this should be a Lucite lap. 
Turn up the side which has been pre- 

pared for cerium oxide polishing pow- 
der. Keep some of the powder near the 

work bench in a small round-bottomed 
ointment jar which has a tight screw 



cover, and apply a little as needed with 
the moistened fingertip. The authors do 
not favor sops, cloth dollies, sponges, or 
other means of applying polishing pow- 
der, for such agents only introduce their 
own debris and other contamination onto 
the polishing lap. It is well to add a 
little water to the powder so that it has 
the consistency of thick cream in the 
container. Keep this covered at all times 
except when in use. 

Holding the stone only in the fingers, 
using the three-finger grip, apply it to 
the face of the polishing lap, on which 
a slow drip of water is applied from the 
drip can. In a very short time you will 
note that a polish is beginning. Persevere 
until there is no visible scratch left when 
the surface is examined with a 10-power 

hand glass or loupe. This will take only 
a few minutes. Further details of polish- 

ing will be given later in a separate sec- 

tion. If the stone is too small for the 
table to be polished by holding it in the 
fingers, apply the warmed stone to a 

metal dop (see section under Dopping 

for method). Set the indicator of the 

facet head at 45°. Place the angle dop 

provided with each set flat on the sur- 

face of the cutting lap. Insert the end 
of the dop into the chuck of the hand- 
piece and tighten it carefully to insure 

that the bottom face of this angle dop 
is parallel to the lap in both directions. 
Now insert the dop stick with the stone 
attached into the angle dop and lock it 
in place. Again re-set the pointer to 45°, 

apply water to the lap, turn on the mo- 

tor, and gently set the face of the stone 
down on the lap. In only a few mo- 
ments a flat will be ground. Now turn 
over to the finer side of the diamond 
lap and touch the surface of the stone 
to this briefly, taking care not to cut 
away any more gem material than ab- 

solutely necessary. Now replace the cut- 
ting lap with the Lucite polishing lap, 

and reset the angle marker to 45°, for 

the two laps are different in thickness, 
hence the angle reading is altered when 
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the change is made. With the micro- 
adjustment screw, carefully adjust the 
height of the handpiece holder on the 
mast so that the table of the gem is 
truly parallel with the surface of the 
lap. When this is achieved, proceed with 
polishing the table. Always use polishing 
powder sparingly ... too much balls 
up and will cause scratches to form. 

After you become more experienced 
you will find that you will need to use 
this latter method very little ... the 
first is simpler and easier. 

GRINDING THE PREFORM FOR 

A ROUND BRILLIANT 

With a perfectly flat table ground and 
polished on the face of a piece of gem 
rough, take the stone back to the rough 
220 grit grindstone and proceed to grind 
a circular blank, keeping the edges at ex- 
act right angles to the table. Use a tem- 

plate which has numerous round holes 
graduated in millimeter sizes, for the 
reason that all settings for faceted stones 
are made to conform to these millimeter 
dimensions. Try to secure the largest 
circular preform the piece of material 

will allow, to prevent waste of valuable 
gem material, and grind it as nearly a 

true circle as possible by hand. Keep in 
mind that the depth of the preform 
needs to be almost equal to the width 
. . . the finished depth will be approxi- 
mately 70% of the finished width. Use 
a vernier caliper rule for taking these 

measurements. It is better to take care 

at this point that you are providing 

enough cutting room, than to learn later 

that you have too much width for the 
amount of depth. In a case such as this, 
the bottom facets of the pavilion or 

lower portion of the stone will not 

“close”... they cannot be made to 
meet properly while still maintaining a 

correct cutting angle, which will reflect 
light back to the eye rather than let- 

ting it leak out of the bottom of the 

stone, 

This is one of the greatest faults of 



Fic. 73. Proportion starts with a well-shaped preform. 

the native gemcutter in many countries. 

He knows very little about the fact that 
all gems have a certain angle which 
varies with their refractive index, below 

which light is not returned to the eye. 
The ability of the gem to do this is a 
combination of refraction, reflection, and 

the particular luster of the polished sur- 

faces. A stone which is improperly pro- 

portioned and is too shallow in the pro- 
portion of its width to the depth will 
show an outer rim of brilliance but the 
center will be dead and lifeless. This is 
often called a “fish-eye” stone. 

Having ground the girdle edge at right 
angles with the table, turn the bottom 
of the piece of rough to the wheel and 

carefully grind away the excess until you 

have a turnip shape (not a cone), al- 

Fic. 74. Preform 

should look like 

{hissenee 

. . not cone-shaped 
like this. 

lowing the upper or girdle portion to 

be about one third of the height, and 

the lower or “turnip” portion about two 
thirds. See the diagram in Fig. 73 for 
these proportions. Oval preforms are 
made in the same manner. 

MAKING PREFORMS FOR 

STEP-CUT GEMS 

In making preforms for rectangular or 

8-sided stones which are to be step-cut 
in the so-called emerald cut, observe the 

proportions which yield the most attrac- 

tive shapes. The laws governing these 
proportions go back to the famous Greek 

artisans and cannot be improved upon. 

A proportion of 1 to 3 yields a narrow 

stone, 2 to 3 a standard rectangle, while 

3 to 5 is a better-looking proportion for 
the larger stones. The same rule of one 

third of the depth for the girdle and 

crown and two thirds for the pavilion 

prevails, except that in the case of quite 

pale material, where it is desired to en- 

hance the color, this is sometimes made 

one fourth of the depth in the crown 

and three fourths in the pavilion. Pale 
amethyst, morganite, aquamarine, topaz, 

and kunzite are often deepened in color 
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15%. 

Fic. 75. Proportions for the step-cut gem. Three steps above, five or six below, are 
desirable for colored stones. 

by this means. Note that the bottom of 
the preform is ground into a “Dutch 
barn” shape to allow ample room for 
the facets to be placed at proper angles 
in the pavilion. The corners are just 
barely touched, for they must be ground 

accurately to the same size on the facet 
head itself. 

PROPER DOPPING METHODS 

Equipment needed: 

Fundamental 
An alcohol wick lamp 

An alcohol jet torch (Lenk) 

A metal “stove” 

3-way dopping block (Gemlap) 

Set of metal dops, all sizes, in duplicate . 

pairs 

A dop holder block—a 1” ferrule with a 14” 
hole in it 

1 pair long-nosed tweezers 

1 pair long-nosed pliers 

1 single-edged razor blade 
Solox alcohol for fuel and cleaning (pro- 

curable at paint stores) 

1 stick dopping wax 

1 stick shellac 
1 tube acetone cement 
2 ounces cornstarch 
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A pocketknife 

Small can of shot for holding and cooling 
dops 

More advanced (for heat-sensitive and 

larger stones ) 
1 infrared heat bulb and reflector in goose- 

neck student lamp 
1 pad steel wool 
1 block sawed rock for base 

DOPPING THE BRILLIANT 

PREFORM 

Select two cone-shaped metal dops 

two thirds the diameter of the round 
preform. Clean both of any old wax, 

and rub the face of the outer edge of the 
cone on one dop until it is bright. Light 
the alcohol jet torch and warm the metal 

LOU 
Fic. 76. Shape Correct proportions 

the preform like a —always in milli- 

“Dutch barn.” meters. 



Fic. 78. Step 2: Centering the preform. 

Fic. 79. Step 3: Preparing to turn the Fic. 8U. Step 4: ‘he stone is now 

stone on the dop after the pavilion has cemented to two dops. 

been cut and polished. 

DOPPING THE BRILLIANT PREFORM 
Courtesy, The Harper Leiper Co., Houston, Texas 
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Fic. 81. Step 5: Separating the gem from 
the first dop. The stone has now been 
turned. 

of the dop with the bright face in the 
flame to insure that it is dry. Now ap- 

ply a small amount of fresh dopping 

wax inside the cone of the dop—too 
much is useless. Do not allow the wax 
to burn as this impairs its adhesive qual- 
ities, but warm it next to the flame, not 

in it, until it drips. Meanwhile, warm 

the preform, table down, on the metal 

stove with the alcohol wick lamp under 
it, having first wiped all surfaces of the 
preform with alcohol or acetone to in- 

sure that there is no grease on it, even 

that of the human skin. Handle the stone 
only with the tweezers after it is clean. 

Hold the dop while being warmed in a 

holder made of a piece of hardwood 

dowel, into the end of which a 44” hole 

has been drilled. Hold this in the right 

hand and bring it down close to the jet 

of the torch, but not in it, so as to get 

the wax glistening and bubbly, and 

then, with both stone and wax hot, bring 

them together, pressing the dop down 
cal 

firmly against the table of the gemstone, 
which has previously been cut flat and 
polished. 

Have the three-way dopping block 
ready and place the warm dop with the 
stone attached in the right-hand side 
V-way and clamp the holder tight. Now 
place one of the brass face plates that 
come with the V-block in the left-hand 
V-way (Fig. 77). Bring the jet flame of 
the torch against the metal of the dop 
stick, not the wax, and warm it until 

the wax glistens. Now press the free 
end of the face plate on the left against 
the point of the preform firmly, at the 
same time moving the edge of the pre- 
form so that it is as nearly centered on 
the dop as possible. This can be done 
best with the edge of the fingernail, 
which is less sensitive to heat than the 
skin of the fingertip. 

In order to center the stone with ac- 

curacy, place the second brass face plate 
in the V-way which is at right angles 
to the other two. Bring this forward into 
contact with the edge of the preform. 

Slightly loosen the fastening clamp on 
the right-hand V-way and rotate the 
dopped stone against the brass face 

plate. If the stone is not centered and 

is eccentric, it will push the face plate 

away from one edge by the amount of 
error in centering (Fig. 78). When this 

error has been determined, rotate the 

preform on its dop 180° so that the gap 
becomes visible—a white card under the 
stone will aid in seeing this gap. Next, 

move the brass face plate inward toward 

the stone one half of the visible differ- 

ence. Now, with the jet flame, re-warm 

the stem of the dop until the wax will 

allow the stone to be pushed over to 

the center position with the thumb nail. 

Next, turn the stone 90° and repeat the 

checking and moving of the stone in the 
same manner. When you have finished, 
the stone should be able to be rotated 
completely, touching all around or very 

nearly so in case the preform has not 

been ground truly round. 



This process of fastening the preform 

to the dop on which it is to be cut, if 

not done accurately, can upset all other 

calculations, and a mis-shaped gem will 
result. The table is the one accurate face 
that exists at the start, and from which 

all other angles on the gem must there- 

fore be determined. If it is not fastened 
accurately with the dopping wax to the 

dop itself, it introduces an error of angle 
into every facet on the stone. What you 
should do now, before removing the dop 
from the V-block, is to repeat the heat- 

ing and squeezing process first described, 

to make sure of actual contact after cen- 
tering. Having done this, you now have 
a visual method of proving the job has 
been done. Remove the dop with the 

preform on it and lightly oil the bottom 

portion of the preform, rendering it 
transparent. By looking into this it can 
be seen that there is a bright metallic 

ring of contact near the outer edge. If 

this circle is complete and equally bright, 
the job has.been well done. If one side 
shows a darker shadow of dopping wax 

still between the face of the gemstone 

and the dop edge, then naturally the 

stone is not yet true on the dop. Place 
it back in the V-way and again re-heat 
and press with the left-hand brass face 
plate on the point of the preform. Then 

visually test for accuracy again. 
The above method presumes that the 

pavilion of the gem will be cut first, and 
this is the method used by a great many 

of the most skillful and accurate faceters 
in this country. At the same time, many 

faceters prefer to cut the crown of the 
gem first, in which case the bottom, or 
pavilion, of the stone is dopped into the 

cone and the table surface trued against 
the brass face plate. If the preform is 
inaccurate, it has a tendency to force 

the gem off center in trying to get it 
concentric and is wasteful of valuable 
gem material, for, if it is not centered 

and concentric, you must grind away 

and lose much of the weight saved by 
the first process. You will not always 
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be cutting cheap quartz material, hence 

the authors believe the first method to 

be both more accurate and more eco- 

nomical. When fine gem rough ap- 

proaches $8.00 to $20.00 a carat—$40.00 

to $100.00 a gram, as it conceivably may 

do in some types—then such methods 

justify themselves. 

At this place, in order to cover the 

dopping procedure entirely, we will pre- 

sume that you have now cut the pa- 

vilion (or crown) of the gem and need 
to re-dop it in order to turn the gem 

so that the other portion may be cut. 

TURNING THE GEM 

To make this change, place the dopped 
stone in the right-hand V-way and clamp 
it in place. Take a second dop stick of 
the same size as the first one used, warm 

it, and apply fresh melted wax inside 
the cone. Place the warmed dop in the 

left-hand V-way and press the wax 

against the finished portion of the gem. 
Now apply more heat with the jet fame 
to the stem of the dop, as shown in 
Fig. 79, then again press until the gem- 
stone has absorbed sufficient heat to ob- 
tain good adhesion. By close inspection, 
the eye can see that the wax has melted 

to true adhesion. Continue to warm the 
stem and to press against the end of 
the dop itself with a bit of wood until 
you are certain that this has been se- 

cured (Fig. 80). Allow the dops and the 
gem to cool naturally .. . they are now 

fastened end to end. After they are com- 
pletely firm and cool, the transfer can 
be completed by directing the jet flame 
at the stem of the first dop on the right- 
hand side, letting the metal carry the 
heat to the stone. When this bubbles and 
glistens, use the pliers and pull this dop 
straight back in the V-way, thus sepa- 
rating the dop from the gem. Now pick 
up the cool dop from the left-hand way, 
which now has the transferred gem on 
it, and clean off the excess wax with a 
single-edged razor blade, after which the 
surface can be cleaned with a small 



amount of alcohol on a piece of cloth. 
Be careful not to get the alcohol on the 
base of the gem and the new wax, as 
this will soften it. 

You are now ready to insert the dop 
in the handpiece and proceed with the 
cutting of the other side of the gem. 
This process of separating the two dops 
is shown in Fig. 81. 

DOPPING THE STEP-CUT OR 

RECTANGULAR PREFORM 

The essential procedures are the same 
as for the round brilliant, except that 

two centering operations must be per- 

formed. First, bring the long sides of the 
preform into a center alignment. Then 
turn at right angles and center the short 
sides, thus preventing the waste of ma- 
terial that would result if it had to be 
ground away in order to effect a correct 

centering of the preform on the dop. 

DOPPING FANCY-SHAPED STONES 

The dopping position is determined by 

the position of the culet, or point of the 

pavilion. For instance, it will be noted 
that, in the pendeloque or pear-shaped 
gem, this culet is located under the cen- 
ter of the bottom or rounded portion of 
the tear-drop, hence the preform will 
need to be dopped with two thirds of 
the length (the pointed end) on one 
side of center, and one third (the 

rounded end) on the other side of 

Fic. 82. Use a heat lamp and a pad of 
steel wool for dopping sensitive gems. 

center. Free-form shapes of modern 
stones cut without true symmetry of 
faces will often need to be dopped off- 
center. Oval stones or cushion-shaped 
stones (rounded corner rectangle) need 
to be dopped in a manner similar to 
the rectangular step-cut preform. With 
all of these shapes it is to be noted that 
the pavilion must be cut first. 

DOPPING PROCEDURE FOR 

HEAT-SENSITIVE AND 

LARGE STONES 

Since a metal stove method of heating 
is rather harsh treatment for some gem 

materials which are heat-sensitive at 
best, and tend to crack or cleave (and 
especially with the larger preforms of 
standard gems, or when dopping a num- 
ber of gems at one time), a better 
method of bringing gems gently to the 
necessary temperature to effect a good 
bond with the dopping wax has been 

devised. This is so easily variable as to 
temperature that it can readily be 
adapted to the most sensitive materials. 

An infrared heat bulb is procured and 
inserted into a metal reflector on a goose- 
neck-type student lamp. A block of stone 
and a pad of steel wool complete the 

equipment. 

Place the stones to be heated on the 
pad of steel wool and place this on the 
block of stone. Focus the rays of the 
heat lamp on the pad at a distance de- 

termined by the amount of heating de- 
sired. This will soon bring the preforms 
to an even temperature, which may be 
varied simply by moving the block and 
pad nearer or farther away. By this 
method, the stones may be felt with the 

tips of the fingers or a crumb of wax 
placed on the table of the preform as 
an indicator ... when it melts, the 

stone is ready for dopping. By this 

method, a number of stones can be held 

at the correct temperature while dop- 
ping proceeds. Large preforms can be 
heated readily without subjecting them 
to “one-hot-side” heating such as they 



would get on a “stove.” This method 

greatly simplifies dopping a number of 
preforms at one time, which is often 

advisable. 

COLD DOPPING 

Some gem materials are so heat-sensi- 

tive that they cannot stand the amount 
of heat required to get a good bond 
with wax, hence a cold dopping process 
is helpful. A good cold dopping com- 

pound can be made by mixing a small 
amount of acetone cement with corn- 
starch. Make this into a rather wet 
dough. Apply a very thin coating of the 

pure cement to the dop and the table 
surface of the gemstone and allow to 
dry. Next, apply a small pill of the 

dough in the cone of the dop and an- 
other small bit pressed against the face 
of the stone. Press the parts together 

and get the best metal-to-surface con- 

tact possible. Lay away to dry for 24 

hours, then proceed to cut one side. 
Soak the dop stick and the stone in 

acetone in a small closed jar until it 
loosens naturally, and repeat for the 
other side. No other way of making the 
transfer has been worked out, as it is 

difficult to dissolve the old compound 
and at the same time try to make a new 
bond on the other end. 

CUTTING THE GIRDLE 

Place the dopped stone in the chuck 
of the faceting head and tighten. Lower 

the handpiece angle marker until it 

reads 90° and back the staff far enough 

that the edge of the preform rests close 

to the outer edge of the cutting lap. If 
your head is equipped with a stop, this 
is set at 90°, and no steady-rest or roller- 
rest is needed. Other types of heads have 

a roller or V-rest which can be set to 
hold the handpiece horizontal. If the 
edge of the cutting lap is below the rim 

of the splash pan and the latter is not 
notched to accommodate this need, the 
surface of the lap can be raised by in- 
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serting a filler lap between it and the 
master lap. A disk of plywood will serve. 

Lower the setting of the mast until 
the edge of the preform just touches the 
cutting lap. Free the trigger so that the 
handpiece can be rotated freely with 
the fingers. Lift the stone from the lap, 
start the water and lower slowly, at the 
same time starting to twirl the stem with 
the fingers of both hands so as to main- 

tain a continuous rotation. Keep this up 
until the edge no longer is being ground. 
Examine the edge, and, if it has been 
ground all around, the preform is now 
a true circle and is concentric both on 
the dop and in the chuck. Do not re- 

move it or loosen it in the chuck from 
this point on, but see that the V-groove 
in the dop is properly engaged in the 
V-guide, if your machine provides for 
such a setting. Restore the mast to its 

original position and raise the head to 
cutting position at about 45°. Restore 

the diamond lap to cutting position on 

the master lap, coarse side up, and you 
are ready to begin cutting- the facets 
on a round brilliant. 

CUTTING THE GIRDLE ON 

A STEP-CUT STONE 

Proceed the same as for a round stone, 

but bring one of the longer sides of the 
preform to rest on the lap in setting the 
90° angle, and do not use a roller rest. 

Grind one of the long sides, setting the 
trigger at No. 82 for this facet. Then 
turn to No. 16 and grind this side flat 
and parallel with the opposite edge. 
Now index No. 8, which will bring one 
of the short ends of the rectangle into 

position on the lap, but the extra height 
will change the angle, which will now 

need to be reset to bring it to 90° again. 
Grind this side, then index No. 24 and 

grind the opposite short end. 

To cut the corners, first index No. 4 

and set the angle indicator again to ex- 
actly 90°, as any change in height al- 
ters this reading. Carefully grind a face 
that is about one fourth of the length 
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Fic. 83. One of several methods for grinding a brilliant preform round. 

of one of the long sides, and set this 
length on a pair of steel dividers. Next, 

index No. 12 in rotation and grind to 

exactly the same length, checking with 
the dividers. These must match. Then 
index No. 20 and No. 28 in that order, 

grinding the corners off. 
The preform is now ready for cutting 

the facets on a step-cut stone. A cushion 
shape can be achieved accurately from 

a rectangular stone by cutting the 8 
edges as above, then release the trigger 
to free-wheeling and carefully rock the 
corners back and forth on the cutting 

lap until they are uniformly rounded all 

around the stone. In this way, you are 
more likely to get a uniform shape than 

if it is done by free-hand grinding. 
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ADJUSTING THE ANGLES AT 
WHICH FACETS ARE CUT 

Almost all books containing faceting 
designs (such as The Book of Gem Cuts, 
which has been issued in Vol. 1 and a 
more advanced Vol. 2) contain sets of 

angles that were devised for quartz gems 
which have a refractive index of 1.531- 
1.539. As you will not be concerned with 
very many gem materials which have a 
lower refractive index, we will deal 

mainly with those in common use which 
have higher refractive indices. These 
should be cut at other angles which will 
make full use of the power which the 
gem material possesses of bending and 
returning flashes of light to the eye of 

the observer. 



Most authorities give sets of angles 
for cutting the various gemstones and 
these will be found in a set of tables in 
the back of the recommended The Book 
of Gem Cuts mentioned above. These 

angles are the result of both experience 
and scientific determinations of all the 
properties involved, which are: (1) the 

refractive index of the material, (2) the 
dispersion or property of some gem- 

stones to break up light into its pris- 
matic colors (usually called “fire”), (3) 

the clarity of the material, and (4) the 
perfection of the polish. 

The angle at which the pavilion main 
facets is cut for quartz will be 43°, while 
the crown mains will be cut at 42°. The 
pavilion girdle facets will be cut at about 
2° to 3° higher, or 45° to 46°. With the 
crown mains at 42°, the crown girdle 
facets will be cut from 114° to 3° higher, 
depending somewhat on the proportion 
of the stone, or from 43.5° to 45°. The 

star facets, next to the table, are gener- 
ally cut near a figure 15° lower than the 
crown mains, or approximately 27°. This 
figure may vary up or down as the pro- 
portion of the gem requires, and must 
be found by trial cuts, which will be ex- 
plained later in this text. 

By way of comparison, the angles for 

titania, a man-made doubly-refractive 

synthetic with a very high dispersion and 
refractive index of 2.61-2.90, are given 

by the most experienced cutters as crown 

mains at 380°, star facets at 15°, and 

crown girdle facets at 35°; for the pavil- 

ion, main facets at 40° and_ pavilion 

girdle facets at 41.5°. The figures were 
first given in the April 1949 issue of 
Lapidary Journal, when the material first 
came on the market, and have been con- 

firmed since by the Titanium Pigment 
Corporation, a subsidiary of National 
Lead Company, one of the manufac- 
turers of titania boules. 

In this book, no attempt will be made 

to give more than one or two fundamen- 
tal “recipes” for standard brilliant and 

step-cut stones, for this would only clut- 
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ter the pages with previously published 
and readily available charts. Once the 
standard cuts have been mastered and 
the manipulation of the controls on the 
facet head thoroughly understood, the 
following of any set of instructions be- 
comes a step-by-step procedure. 

PLANNING THE CORRECT 

PROPORTIONS FOR THE GEM 

The original cutters of brilliants, 
largely diamond, were working entirely 
by trial and error, but they eventually 
arrived at certain proportions and angles 
that have survived to this day and are 

still in use. However, gems cut with the 

proportion of one third of the height in 
the crown and two thirds in the pavilion 
will ordinarily yield a stone that has a 
rather small table. Among diamond cut- 
ters, these are known as “old mine cuts.” 

Modern experimenters have found that 
a proportion of 25% of the height in the 
crown and 75% in the pavilion yields a 

stone with more brilliance, and this is 

now called the “American cut” in dia- 
monds. 
When cutting for color rather than 

brilliance, the proportion of one third 

crown to two thirds pavilion will yield 

an attractive stone, but in making pre- 

forms for gem materials with a higher 

refractive index it is well to make the 
crown more shallow. 

In making preforms for  step-cut 

stones, especially those which have paler 
color, greater depth of the pavilion will 
yield a deeper-colored finished gem. On 

the other hand, some gems (such as 
tourmaline) are cut primarily for color 
rather than brilliance, and since they 

are very dichroic (darkening greatly if 
viewed lengthwise of the crystal), they 
should be laid out with these properties 

in mind. The table will therefore be 
parallel to the length of the crystal, 
which is the direction in which the color 
of the stone is lightest, and should be 
cut quite shallow in the pavilion. How- 



ever, in the case of some rubellite col- 
ored tourmalines and other fancy-col- 
ored nodules, where it is desired to re- 

tain and enhance the beauty of color at- 
tained when the crystal is viewed from 
the end, the table is placed across this 
plane of the material. Andalusite and 
certain other gems possess this same 
property of dichroism to a marked de- 
gree. The eye of the cutter will serve 
as the best criterion. 

In laying out the correct proportions 
for the gem, do not rely entirely on your 
eyes and judgment of proportion and 
distance, but use a vernier caliper rule 
capable of being read to one tenth of 
a millimeter. Having determined the 
width of a brilliant after the girdle edge 
has been ground truly round, take seven 
tenths of this dimension, which will be 

the approximate depth of the gem when 
finished. If you desire a proportion of 
one third crown to two thirds pavilion, 

you would, therefore, take the first di- 

mension, the diameter (say it was 10 
mm.) for ease of illustration. 70% of this 

is 7 mm.—and one third of that is 2.33 
mm. Set this amount on the caliper rule 
and transfer the measurement to a small 
pair of needle-point steel calipers. With 
one edge of the caliper resting on the 
edge of the table, the other point will 
make a slight mark on the edge of the 
preform. Do this all around, and keep 
the distance set on the calipers. With it 
you can tell exactly how deep to cut the 
mains, and you will, therefore, be cer- 

tain that the finished gem will come out 
to the correct proportion which is de- 
sired. In a step-cut stone, the same 
method is used to determine the depth 
to which the first facets next to the gir- 
dle, in both crown and pavilion, will be 

cut. 

The thickness of the girdle, which will 

vary with the size of the stone, should 
be about 1% of the depth, and should 

never be allowed to disappear into a 
“knife-edge,” for this may cause the gem 

to be damaged while being set. 
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STEPS IN CUTTING 
A BRILLIANT 

As previously outlined under the head- 
ing “Indexing” and here repeated en- 
tirely for complete clarity, step by step, 
a round brilliant of quartz is cut in the 
following manner: 

Set the 400 side of the diamond lap 
upward on the master lap and fasten it. 
Fill the drip can with water. Place the 
preformed and girdle-rounded stone on 
its dop into the chuck of the faceting 
head handpiece, engaging any device 
such as a groove or bevel designed to 
aid in matching up facets, and tighten 
the chuck. Set the index at No. 32 and 
the degree pointer to approximately 
44.5°, to allow for swing-down in reach- 

ing a final cut of the desired 43°. Turn 
on the drip water, letting it drip on the 

back side of the lap, away from the cut- 
ting. Holding the handpiece lightly in 
the fingers, touch down the bottom of 
the preform to the diamond lap and cut 
until the edge of the oval so produced 
just touches the metallic mark you have 
previously made with the metal divid- 
ers as the position of the eventual girdle. 
Now, rotate the index to No. 16... 

and now is a good time to give some 

advice: always, without exception, 
double check yourself as to the correct- 

ness of the setting before proceeding. 

You will be surprised how easy it is to 
get into the notch next to the one de- 
sired, without realizing it . . . and that 
mistake can ruffle the temper no end! 

Proceed to cut the second facet to 
the same depth on the girdle, checking 
with the dividers to make sure. Next turn 
the index to No. 8 and cut this facet to 
the same depth, by careful measurement. 
Now index No. 24, which is directly op- 
posite No. 8, and cut it, until the point 

of this facet just meets the other three 
you have cut. At this stage you have a 

direct method of checking the accuracy 
of all of your work up to this stage— 
preforming, dopping, and girdling—for, 
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Fic. 84. First, cut two opposite 

facets on the pavilion or bottom 

of the stone. Index 32—16. 

es 
Fic. 87. Raise the angle (see 

text) and index the number either 

side of each main pavilion facet, 
as 31-1, etc., around the gem. 

These are the pavilion girdle fac- 
ets. When through cutting all fac- 
ets, change to the polishing lap 
and polish the girdle facets first, 

then the mains (see text). 

Fic. 90. Now cut the crown 

girdle facets (see text), indexing 

one notch on either side of each 
crown main setting. 

Fic. 85. Next, cut the opposite 

corners 8—24, 

Fic. 88. After re-dopping to 
change ends with the stone, set 

the correct angle on the mast and 
cut 32—16, then 8—24, leaving a 

hairline girdle (%2” to %4"). 

Fic. 86. Then cut off the remain- 
ing four corners, indexing 4—12— 

20-28. 

Fic. 89. Cut off the corners 

evenly to. obtain eight crown 

mains, indexing 4—12—20—28. 

oes 
. 91. Cut the star or “skill” 

ire by indexing halfway be- 
tween each crown main, as 2—6— 
10—14—18—22—26—30. The angle 
is quite low (around 27° to 30° 
on most gems), 

Fic. 92. The finished brilliant. 



if all of these have been done correctly, 
the girdle edge of the last facet you have 
just cut will check out to be the exact 
distance down from the table as the first 
three facets you cut. If there is any great 
discrepancy at this point, some one of 
the jobs was not done correctly... 
either the stone is not level on the dop 
and in full contact (but you have had 
a visual method of checking to see that 
it is) or the girdling has not produced 
a fully round preform ... this will 
show up as one facet longer and wider 
than the rest. If this should happen, it 
can be corrected at this point by going 
back to the instructions for grinding the 
girdle and repeating the process to take 
out any eccentricity, without harm to 
the job. Having made this accuracy 
check, which we will presume you pass 
with flying colors and evenly cut facets, 
proceed to cut away the corners of the 
square you have formed. 

Index No. 4, and cut until the point 
of the facet is completed—no more. 
Change to No. 20, and cut likewise. Next 
index No. 12, and finally No. 28. When 
the last of these has been completed, 
check very carefully to see that each of 
the 8 main facets you have cut is now 

exactly the same depth at the girdle and 
is the same width, using the dividers to 
assure your eye of this fact. A very slight 
touch-up may be needed on one or more. 
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The point, or culet, will now be an exact 

meeting-place of 8 facet edges. 
The next step is to cut the pavilion 

girdle facets. This is done by indexing 
the number on either side of the main 
setting for each facet you have already 
cut, but raise the angle setting on the 
mast by about 3°, to 46°. This will be 
a preliminary setting only, and is done 
by lowering the head on the staff slightly 
and locking it into position. 

Set the index at No. 31 and touch down 
very, very lightly for the briefest pos- 

sible time, wipe the facet so cut, and 

examine it closely with a magnifying 
glass. It is sometimes difficult to get 

the light just right so that these small 
cuts can be seen against the ground sur- 
face of the main facet out of which they 

are being cut. Here is a trick that will 
aid you; provide yourself with a piece 
of aluminum stick or wire, rub the area 

you have cut with this and it will define 
the edges of the cut area clearly. In cut- 

ting these girdle facets, it is desired that 
they shall be cut at an angle which will 
carry them up at least one half the length 
of the main facet edge, while spreading 
at the girdle edge to just one half of the 
width of the main facet. Study the dia- 
gram and note what shape they should 

assume. If your first trial cut is too broad 
at the base and would therefore reach 
center before it got high enough, your 
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Fic. 93. Cutting the pavilion girdle facets. Refer to Fig. 87. 



angle setting is too low and will need 
to be raised slightly . . . if you are at 
45°, try a slightly higher setting to 45.5°. 
Now, change the index setting to the 
notch the other side of that at which the 
main was cut, or to No. 1, and again 

touch down with the very lightest and 
shortest touch possible. Examine this 
partially cut facet very closely. If it is 
the correct height and width to com- 
plete a pavilion girdle facet, such as that 
shown in the accompanying diagram, set 

the index back in No. 81 and touch down 
again, correcting that facet but not com- 
pleting it. Now, reset in No. 1 and touch 
it again, and go back to No. 31. In this 
way, you approach the completion of 
the first pair of pavilion girdle facets 
very gradually, in order to secure the 
correct setting of height on the mast at 
which all 16 of the girdle facets in this 
row will be cut. Once attained, the same 

setting will be used on all of these facets. 
Care must be observed at this stage not 
to overcut, and caution is the watch- 

word. Cut a little and look a lot is very 

good advice until you become expert. 
If the first pair of facets have been 

completed until they touch at the center 

of the main where it touches the girdle, 

the work on them would be presumed 
to have been completed at this stage. 
However, experience has shown that, 

when the center diamond-shaped main 
facet is polished, the beautiful needle- 

sharp point is lost where it contacts the 
girdle. To avoid this, experience has 
again taught a little secret that makes 

it possible to come up with precision- 

polished facets that will remain needle 
sharp through the polishing stages. This 

is accomplished by slightly overcutting 
the base of the girdle facets intention- 

ally, until they overlap very slightly to 

form the small “tail” shown in Fig. 93. 
This is done by lowering the setting on 
the mast very slightly with the micro- 

height adjustment, and just barely 
touching the facets on No. 31 and No. 1 
until the desired result is attained. 
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Having mastered the method by first 

getting the pair correctly cut, then 

slightly overcut at the girdle edge, leave 

this angle setting on the mast and pro- 

ceed to cut the other 14 girdle facets, 

in pairs. Index by turning to No. 3, 

then to No. 5 for the next pair, hence 

around the gem... one notch on 

either side of each main position. One 

does not need to remember the numbers 

after the operation has been done one 

time. 

When this series of girdle facets have 
been completed, make a written note 

on a pad beside the table of the exact 
angle you have been using... it is 

quite easy to forget. Remove the cutting 
lap and place the Lucite polishing lap 
marked for cerium oxide face up on the 
master lap, and fasten it. Open your 

container of polishing powder but do 
not apply any until needed. Turn on the 
water drip so that the face of the lap is 
just wet. It is often wise to add a few 
drops of a liquid detergent to the drip 
water, as this breaks down surface ten- 

sion and enables the lap to present a 

well-wetted surface at all times. As the 
polishing lap is usually thicker than the 
cutting lap, reset the mast height to 
the angle you noted on your scratch 

pad for the girdle facets. Reset the gear 
notch to index No. 31, and touch down 

to determine where the first contact is 
made with the girdle facet. This should 
be at the lower or girdle edge of the 
facet, and you will probably note that 

it is at one corner. This is caused by 
faster cutting toward the outer edge of 
the diamond lap. Now, make a very 

slight adjustment of the vernier to move 
the swing arm pivot of the handpiece 
to the left, if the lap is running away 
from you and your mast is on your right 
hand. This will compensate for this cir- 
cumferential cutting effect, and the one 
setting will remain for all the facets. If 
you are left-handed and have the mast 
at your left, then the adjustment will be 
in the opposite direction. After polish- 



ing the facets on the pavilion, remem- 

ber to return the vernier setting to zero 
for cutting the crown. 

With contact made across the base of 
the girdle facet, move the micro-height 
adjustment up slightly until the entire 
flat of the facet is being polished equally, 
and continue until the very tip or point 
is completely clean of very fine scratches. 
Examine well with a 10-power glass on 
every facet before moving on to the next. 
It is always better to do your “cleaning 

up” as you go, rather than to try to come 
back and find the exact level later if you 

have a fuzzy facet tip. Now, proceed 
around the other 15 pavilion facets, pol- 
ishing each pair of points so that they 
match in height. You will of course note 
that you are leaving a very short “tail” 
at the intersection of the two girdle 
facets, 

You are now ready to polish the mains. 

Set the height adjustment to 48° and 
the index at No. 32. Touch down so that 
the tip or culet portion of the main pa- 
vilion facet makes contact first, then 

lower the setting on the mast slightly 
with the micro-height adjustment until 
the portion of the “diamond” nearest the 

girdle is taking most of the polishing 
effect. As you do so, you will note that 
the “tail” you left is being polished away, 
leaving it needle sharp at the girdle. In 

this manner you secure precision pol- 
ished facets on the finished gem—the sort 
which, when offered for inspection to 
the critical eyes and loupes of fellow- 
faceters, will stand their closest scrutiny 
and gain that “good clean job!” exclama- 
tion. To the amateur faceter, it is the 

love of doing the job right, even though 
no one else may know it at a casual 
glance, which drives him to seek per- 

fection. 
The mains are polished in this man- 

ner, one after another around the gem, 
rather than in the order in which they 

were cut, and at the same index num- 

bers with which they were cut. When 

the polishing is finished, carefully clean 
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the bottom of the stone while it is still 
in the chuck, and check every facet for 
possible fuzzy tips or scratches. If any 
shows up, go back to the correct setting 
which you have noted on the pad beside 
you for each type of facet, and touch 
the offending spot gently to the lap, in 
order to remove the last blemish. When 
you are satisfied that all are perfect, re- 
lease the dop from the chuck, place it 
in the V-way dopping block and proceed 
as described earlier for turning the stone 
and affixing it to another dop. 

CUTTING THE CROWN FACETS 

Having turned the gem and checked 
the table against the face plate, to make 
sure that it has been turned without get- 
ting the table out of alignment, make a 
small mark at the girdle edge with a 
bronze or aluminum pencil, at the exact 

point at which one of the mains (the 
diamond-shaped facets) touches the 
girdle. If your head does not have the 

V-grooved or beveled dop sticks to help 

you align the crown facets with those 
already cut on the pavilion, this mark 
and the diagram shown as Fig. 94 will 
show how this can be accomplished. Set 

the mast height so that the angle pointer 
reads about 48° (you are going to cut 
down to 42° on the finished facets) and 

MARK ON GIRDLE 

Fic. 94. Means for aligning crown and 

pavilion facets. 



place the dop in the chuck with your 

index at No. 32 and the mark straight 

down. Make a preliminary cut across 

this mark, and check with the dividers 

to see that the cut is bisected by the 

mark. If it is not, loosen the chuck 

slightly, move in the direction necessary 

to bring it to center position, and re- 

WRONG: 

FACET TOO BROAD 
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FACET TOO SLIM 
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tighten the chuck. When you are sure 

that it is accurately positioned, com- 

plete the cutting of this first crown facet, 

checking also to see that you have come 

down to the 42° reading desired. 

Next, index No. 16 directly across from 

the first facet cut. All of these are cut 

down to the point where they leave just 
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Fic. 95. Cutting the crown girdle facets. Refer to Fig. 90. 



a wide hair’s breadth at the girdle . . . 
about 4 of an inch. After this, cut No. 
8 and then No. 24, at which time the 

table will present a square appearance. 
If your work has been accurate, it will 
measure the same distance with the di- 
viders on each side. Now turn to No. 4 
and cut off the first corner of the square, 
being careful not to cut too deep at the 
girdle. Index No. 20 next and cut in a 

similar manner. No. 12 comes next, then 

No. 28. At this time the table assumes 
an octagonal shape. Each of the crown 
mains so cut should measure exactly the 
same width at the girdle edge, and 

this can be checked with the dividers. 
Any discrepancy in this width should be 
corrected at this point by taking just a 
little more off the narrower facets on 
either side of the wider one that has 
been overcut. Thus, by judicious touch- 
ing up, all can be made to come out to 
exactly even size. If your preform was 

“ovaled” rather than being a true circle, 
and you are cutting the crown first rather 
than the pavilion, this is the point at 
which you would return the gem to the 
90° position and, using the roller-rest 
if one is needed, regrind the preform 

edge until the stone is truly round. This 

is your second check point . . . the one 
for the crown. 

CUTTING THE CROWN 

GIRDLE FACETS 

Set the mast height so that the read- 
ing of the pointer is about 38° higher 
than that at which the mains were cut, 

or approximately 45°. Index No. 31 and 

touch down to the cutting lap with great 
delicacy. If the shape of the girdle facet 

is too broad, as shown in the top dia- 
gram in Fig. 95, then you should raise 
the mast height very slightly with the 

micro-adjustment. Shift to index No. 1, 
and again touch down. The shape of 
the starting facet so cut may now be like 
that shown in the middle diagram, in 
which case it was adjusted too high and 
the mast should be lowered. When you 
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attain a height adjustment which will 
produce a girdle facet such as that shown 
on the third diagram, which reached 
two thirds of the way up the edge of the 
main facet on which it is superimposed, 
it is correct. Note that the bottom cor- 
ners at the center are very slightly over- 
cut to leave a “tail” which can be pol- 
ished out later in order to produce per- 
fectly pointed facets at the girdle edge. 

Once the proper height setting has 
been achieved to cut a perfect pair of 
these crown girdle facets, proceed around 

the stone, cutting in the notch on either 
side of each main facet. This will pro- 
duce 16 girdle facets. In cutting these, 
proceed with great caution so that, in 
touching down, you do not overcut. If 
this happens to you, however, during 

the process of learning ...do not 

despair. You learn only by making errors 
and then finding your way out of them. 
To correct such an error, you mani- 
festly cannot cut deeper into the girdle 
depth in order to recut all the 8 crown 

mains at 42°. However, the crown main 

angle is not so critical that you cannot 
lower this to 40.5° or 41°. Return to the 
main index setting of No. 32 and very 
carefully recut all 8 of the crown mains 
to the same angle, even though an error 

of overcutting has spoiled only one facet. 
You will therefore index 32, 16, 8, 24, 

then 4, 20, 12, and 28 as you did with 

the first set of crown mains, exercising 
care not to cut into the girdle width in 

doing so. Having made the correction, 
return to the mast height setting which 
you found proper for the crown girdle 
facets, index at No. 31 and start over, 

taking No. 1 next and so around the gem 
in the notch each side of the main crown 
facet. The cutting of these sets of facets 
requires the greatest exercise of patience, 

careful touch, and methodical procedure. 
It is no wonder that they are sometimes 
called the “skill facets,” although this 

term is also applied to the next set which 
is to be cut, called the “star” facets. 

These are the 8 triangular facets which 

touch the table. 



CUTTING THE “STAR” FACETS 

Raise the height of the head on the 
mast until it reads about 15° less than 
that at which the crown mains were cut, 

or approximately 27°. This setting must 

be found by careful trial. The objective 
is to cut a triangular-shaped facet which 
will just meet the topmost point of the 
pairs of crown girdle facets, while at 

the same time it is spreading equally 
wide to cut off a corner of the presently 
existing octagon table and make a new 

octagon shape. The star facets are cut 

on a setting halfway between those at 
which the crown mains were cut, or in- 

dex 2, 6, 10, 14, 18, 22, 26, 30. Having 

set in the first of these index positions, 

touch down very lightly and examine the 
shape of the facet which results, less 
than half of the eventual size. If the facet 

is “reaching too wide” while not pro- 
gressing downward properly to meet 

the point of the pair of girdle facets, 

then the height on the mast should be 
lowered. In order to test this result, move 

to the next uncut position and make a 

tiny trial cut and such additional close 
adjustments of height on the mast as are 
necessary, and then complete the cut. 
On the other hand, if it is found that 

the lower point of the triangular star 

facet being cut is reaching the girdle 
facets before it is spreading to take up 
just half of the width of the main on 
either side of it, then it is necessary to 
raise the height on the mast, thus lower- 
ing the angle of the cut until the proper 

“spread” has been attained. The left and 
the right points of each triangle will just 
meet those of the similar facets on either 
side of them, when they are polished. 
In cutting them, do not quite complete 

them, leaving just a hair’s breadth. Since 
the polish is likewise abrasive, it will 

remove the minute amount of material 
necessary to bring the points to a “meet.” 
A faceter is judged by the exactness of 
his “meets.” 

Do not be the least dismayed if you 
make slips in cutting your first dozen 
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stones. Use quartz for practice material 

and keep at it, doing the same cut until 

you have “licked” it and are satisfied 

with your own product. You will learn 

more by making errors and correcting 

them than in any other manner. You will 

learn all the adjustments that can be 

made on the faceting head and the effect 

of each move—how much and how little 

a change is necessary in order to secure 

a given result. When you have mastered 

the physical moves of adjusting mast 

height and indexing to enable you to 
place angles and facets where you want 

them to go, and the size and shape you 
want them to be, you will have become 

a real faceter. 

POLISHING THE CROWN FACETS 

Remove the diamond lap and replace 
it with the Lucite lap, cerium oxide side 
up. Return the mast height to that at 
which the crown girdle facets were cut, 
and index No. 31. Start the drip water, 
allowing it to drop just enough on the 
inner portion of the lap to keep it 
slightly wet, applying polish when 
needed very sparingly with the fingertip 
of the left hand. Touch down and adjust 

the mast height so that the base of the 
girdle facet next to the girdle edge is 

starting to polish, then make a very 
slight upward adjustment of mast height 
with the micro-adjusting screw until the 

whole facet surface is being polished 
out to its point. When completed, ex- 

amine it very closely with a 10-power 
glass for scratches, especially at the sharp 
tip. Then index No. 1 and polish that 
facet. Remember that it may be, and 
often is, necessary to take a bit of left 
vernier adjustment in order to compen- 

sate for the rotational cutting effect, as 
explained earlier. Proceed, indexing the 
notch either side of the main position, 
around the gem until all 16 crown girdle 
facets are finished. 
Now raise the mast height to the figure 

at which you cut the star facets (which 
you should have noted on a scratch pad 



on your table at the time the set of facets 
were being cut). This indexing starts at 
No, 2. Proceed to polish the star facets 
to a “meet” with the girdle facets. This 
does not require much time as they are 
small. Avoid too much polish, for it 
tends to fuzz the edges of the neighbor- 
ing polished areas on the table if too 
much “turbulence” is created at the edge 
of the facet being polished by an excess 
of polish on the lap, or if it is run too 
wet. 

POLISHING OUT THE “TAIL” 

ON THE CROWN MAINS 

The next and final step is to set the 
mast height back at 42°, index No. 382, 
and touch down to the polish lap. Allow 
the polishing to start heaviest at the 
outer end of the kite-shaped crown main 
facet, thus polishing away the “tail” that 
you intentionally left at this point. As 
the polish reaches the upper point of 
the kite, watch closely to see that it 
“cleans up” this area and does not leave 
a fuzzy point—a common error often 

overlooked until the stone is off the dop 
stick and it is too late to remedy. Pro- 
ceed around the main settings with the 
polishing; when you come to the last 
one, clean the face of the crown thor- 

oughly and go over every facet on the 
stone, one by one, with the 10-power 
glass, to make sure that there are no 
scratches left anywhere. If you find any 
area that does not satisfy this close in- 

spection, return to the mast height and 
index position at which the polishing 
was done on that facet and remedy the 

fault. Make one final check to be sure 
that you have completed the crown to 
your own satisfaction. You are the sole 
judge of the degree to which you have 
attained your original goal, and much 
of the real satisfaction of faceting comes 
from your realization of this perfection. 

Take the stone on its dop out of the 

chuck and place in the right-hand 
V-groove of the dopping block. Light 
the jet torch and warm the stem of the 
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dop, not the stone, and allow the wax 

to melt and the stone to fall out of its 
own accord. Remove while warm and 
pry away as much of the wax as you can 
remove with the fingers only. Place the 
entirely cooled gem in a small jar of 

acetone or alcohol to soften the remain- 
ing wax, but do not scrape it off with a 
knife. Wipe the gem clean on a small 
cloth dipped in alcohol and pick it up 
in the gem tongs, not in the fingers, for 
human skin oil will dull the luster of any 
stone and reduce the apparent luster 
and brilliance. There’s a real thrill you 
will never forget in gazing into the beau- 
tiful brilliance of your first faceted stone. 

The eagerness with which you await this 
moment on every stone you cut there- 

after is part of the thrill of learning to 
cut faceted stones. 

CUTTING THE STEP-CUT GEM 

The procedure for making the pre- 
form of rectangular or step-cut stones 

was outlined earlier, also the first steps 
in cutting the girdle and the corners. If 
these steps have been done, the pro- 
cedure for cutting the facets is as follows. 

Decide how many steps or rows of 

facets you will have in the pavilion of 
the gem you will cut. This varies with 
the size of the preform... from as 
few as three to as high as six or seven 
rows of facets are often used. In gen- 
eral, the narrower the facets and the 

larger the number of rows in a larger 
stone, the more attractive will be the 

appearance of the finished piece. The 

bottom step is determined, and is set at 
an angle which will still reflect light 
rather than let it leak out the bottom of 
the gem. For quartz this angle should be 
approximately 43°. If the proportion of 

the stone calls for a deep pavilion, in 
order to enhance the pale color of the 
gem rough, then the first step at the 
girdle will be set at least 63° or even as 

much as 68°. The first figure leaves a 

difference of 20° between the two. Start- 

ing at the bottom facet of 43°, if we use 



5° difference between steps, the next 
row will be at 48°, counting from the 
bottom. The third row will then be at 
53°, the fourth row at 58°, and the last 

row next to the girdle will be at 63°. 
For a shallower stone, to lighten up a 
dark material (dark amethyst, for ex- 
ample), start at 43° as before but use 

only 3° of difference between each row, 
as follows: 43°—46°—49°—52°—55°. In 
proportioning the crown, start with 42° 

for quartz and use at least three rows 
of facets, the last one just around the 
edge of the table being pencil-line-thin. 

This helps to prevent wear of the gem 
at the edge of the table. The angles 
would be approximately 42°—37°—33°. 

The first row of facets to be cut is 
the one on the pavilion nearest to the 
girdle, hence the one with the highest 
angle figure. Set the mast height to this 
figure, place a long edge of the preform 

on the cutting lap and the stem end 
in the chuck, which is left untightened. 
Have the index gear read No. 82. Now 
push the stem into the chuck and tighten 
very tight, making sure that the edge 
of the gem preform as it rests on the 
lap is truly in contact. The vernier ad- 
justment should be at zero, for the ver- 
nier will be used a great deal in cut- 

ting this type of stone. Swing the hand- 

piece up to the inspection position, and 

with the dividers, set a distance which 

has been determined by calculation as 
the depth of preform to be used for the 
crown, the balance going into the pa- 
vilion. This will vary from 25% to 33% 
of the height of the preform from table 

to culet. This is determined by the type 
of material being cut and whether a 
shallow or deep stone is desired. Mark 

the girdle edge with a metallic line, 
which the point of the steel will make 
on the ground surface of the girdle 
edge. 

Start the motor, set the drip can go- 
ing, and touch down the edge of the 
preform to the cutting lap for a test 

cut. At this time you will be able to 
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determine whether the edge is truly par- 

allel . . . if one end is wider than the 

other, adjust the vernier slightly to bring 

the two edges into completely parallel 

position and proceed to grind the first 

pavilion facet down to the girdle mark 

you have made. Index right around the 
gem in order: Nos. 4...8... 12 

2 16 Rh 20me 24 Soa ater 
the width of the facet, but particularly 

watch the edge next to the girdle, to 
see that it matches up as you go. The 

test of your dopping procedure will 

come when the last facet in the row is 
cut; it should come out very close to 
cornering with the first one cut. If it 
does not, check to see which facet is 

“climbing” (caused by rotational cutting 

effect), and compensate by moving the 

vernier adjustment and slight re-cutting. 

Having arrived at a true set of 8 facets 

in the first row, which meet at all the 

corners, index 82° and change the height 

on the mast to reach the next lower an- 
gle to be cut. If you started at 63°, the 
next step might be at 58°. Cut each 
row, making the width of the facet what- 
ever your eye judges to be about one 

fifth of the span of distance to bring 

you to the last facet. If any facet is 
wider than the others, it should be the 

first step at 63°, and they should di- 
minish in width as the steps are cut 

. . the narrower ones being in the 
lower portion of the pavilion for most 
attractive appearance. 

You will note as you cut rows in suc- 

cession that the corner facets will “cut 
out” about the third row down and 
thereafter only the four main facets will 

be indexed. On the last of the three 
corner steps that generally are cut, a 
neater job is obtained if the angle of 
the corner facets is altered slightly to 
bring the point of this triangle facet, 
which will terminate the corner, to in- 
tersect exactly with the main facets on 
its left and right. 

As you proceed with the rows, your 
principal job is keeping the rows ex- 



actly parallel as you cut. Use of the 
dividers will aid you in doing this. Meas- 
ure down from the table to the various 
facet corners to determine whether you 
are staying level all around. 

When you reach the last four facets 
at the lowest setting of 43°, the cut- 
ting of the pavilion will be completed. 

Step-cuts are not difficult, once you learn 
to make the facet head do your bidding 

in keeping the edges of the facets truly 
parallel. 

POLISHING THE PAVILION 

FACETS 

Remove the cutting lap and place the 
Lucite polishing lap in position. Return 

to the first angle setting for the row 
next to the girdle and start polishing on 
index No. 32, and so around the first 

row of facets in order, using the abra- 
sive action of the polish to correct any 

very minor deviations from exact cor- 

nering. “English,” or pressure exercised 
with the wrist on the handpiece, can 
save a lot of resetting of various ver- 

nier adjustments in bringing all areas of 
a facet to equal brilliance in polishing. 

Do not use too much polish or get the 

lap too wet, for so doing will cause 
either balling up of polish and scratches, 

or else “fuzzing” of neighboring polished 
facet edges. Examine each facet before 
you change the setting to move to the 
next. That is the time to make sure of 
a complete and scratch-free polish. When 

all are completed, examine the entire 
pavilion area before you remove the dop 

stick from the chuck. 

CUTTING THE CROWN OF 

A STEP-CUT STONE 

Having turned the stone by the 
method outlined under “Dopping,” set 
the index again at No. 32 and line up 
a long edge of the preform on the cut- 
ting lap, then tighten the chuck very 

tightly. 
Proceed to cut the first row of facets 
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next to the girdle at 42° all around, 
leaving a girdle thickness of about %4” 
on small stones, or proportionately wider 
for larger stones, but try to get it ex- 
actly even all around. 

The next set are cut at 37°, and the 

final set at 83°. Allow the width of the 
second row of facets to be proportion- 
ately smaller than the first row cut at 
42°, The width of the final row should 
be just as narrow as you can make it. 
Remember that the polishing powder 
will also do some cutting, so just barely 
get these started. A single touch will 
tell you whether you are parallel to the 
edges and the girdle, and another after 
any needed adjustment of the vernier 
will finish the cutting operation on these 
facets. Try to see that the corner facets 
of each of the four corners are the same 
length. 

Replace the cutting lap with the Lu- 
cite polishing lap and start with the row 
of facets nearest the girdle, proceeding 
in order to that nearest the table. When 
the last of these facets has been done, 

the polishing is finished. Clean the sur- 
face with alcohol and very carefully 
check every facet, paying special atten- 
tion to the corners to see that there are 
no scratches or fuzzy areas. If the gem 
passes close inspection, remove the dop 
from the chuck, place it in the V-block, 

and heat the stem of the dop until the 

wax softens, allowing the stone to fall 
out. Clean it of wax, allow it to cool, 

and soak in a small amount of alcohol 
to complete the removal of the wax. 

Your gem is then finished. 

CUTTING THE DOUBLE-MIRROR 

BRILLIANT 

This is a needed improvement on the 
standard brilliant cut for gemstones of 
lower refractive indices. One of the prin- 
cipal faults of the standard brilliant cut 

when used with materials of low to me- 
dium refractive index is that, when 

viewed at any angle other than perpen- 

dicular to the table, the gem has a 
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Fic. 96. The double-mirror brilliant. 
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tendency to “blank” out and reveal large 
areas which are apparently lacking in 
brilliance. 

Long experiment with many different 
combinations of angles and various cuts 
brought about the designing of the dou- 
ble-mirror brilliant now presented here. 

It is particularly useful for the lower- 
and middle-range varieties of gemstones 
where the low R.I. and moderate dis- 
persion need all the help they can get 
from the gemcutter in order to present 
their best appearance in the finished 
stone. 

The principle of the double-mirror cut 
is relatively simple. Opposite the crown 
mains, there are opposed directly be- 
neath in the pavilion a set of facets that 
are the direct mirror-images of the same 
facets that are above them; in other 

words, in reverse position from the gir- 
dle. Hold a mirror at a 90° angle at the 
girdle of an illustration of a standard 

brilliant crown, and you will have an 
almost exact image of the facets that are 
used in this cut. 

In order to achieve these results, the 

preform must be made with the eventual 

gem in mind. First, grind the table area 
on a piece of gem material and polish 

this in the usual manner. Then, grind it 
to a circular outline of the size desired 
and to the depth needed, keeping in 
mind that the finished gem will be some- 
what deeper than a normal brilliant. 

Keep the edges of the preform at a 
right angle to the table, then mark off 
a tentative girdle position, with 25% of 

the height of the preform in the crown 
and 75% in the pavilion area. Grind the 

bottom portion into a fat turnip shape, 

taking care to leave ample depth. Dop 

the preform with the table to the metal 
dop, and check to see that it is truly 

flat and centered. Then, place the 
dopped preform in the chuck of the 

faceting head, set it down to the 90° 
girdling position, and turn until the 
stone is truly round and concentric on 

the dop. 
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Now, proceed to cut the set of 8 pa- 
vilion mains marked A in Fig. 96, at 53°, 

using a 64-gear. The individual numbers 
are not given as they are the same as 
for the standard brilliant. Extra care 
should be taken that each and every 
one of these mains is exactly the same 
width at the girdle . . . this is an im- 
portant item; if not attended to at this 

time, it will come back to plague the 
faceter later. Use a sharp-pointed pair 
of dividers; don’t guess. 

Having completed this set of 8 mains, 
cut the 8 mains of the lower set marked 
B in Fig. 96 on 48° for quartz, or 40.5° 
for topaz, tourmaline, or other gems in 

the 1.63-1.64 range of refractive index. 

This angle may be altered slightly up- 
ward between 40.5° and 43°, but go no 
lower than the 40.5° figure. The angle 
for the bottom facets will depend on 

the R.I. of the individual gemstone be- 
ing cut. The angle 40.5° has been found 
by long trial to be particularly effective 
with blue or white topaz. These finished 
facets, when completed later, are directly 
under the table and add greatly to the 
brilliance of the finished stone if care- 
fully placed, cut, and polished. 

Having ground all of the two sets of 

mains on the pavilion, the height is next 
set at approximately 58.5°, one notch 

either side of the main settings, and the 
girdle facets P! and P? are cut, reach- 
ing two thirds of the length of the side 

of the main A, exactly the same as if 
you were cutting the crown facet C. 
It is very necessary that these reach 
the same height all around and meet 
accurately at the center. Use a pair 
of sharp-pointed calipers kept 
whetted sharp by honing the inner 

edges of the points. Be sure, do not 
guess; the eye will fool you in different 

angles of light. 
Next, comes the cutting of the prin- 

cipal facets which make this design 
work ... those marked M! and M?. 
These are cut at a plus-or-minus figure 
of approximately 43.5°, but this angle 



will be found to be a compromise be- 
- tween the 53° of facet A and the 40.5° 
of facet B for topaz (or the 48° of facet 
B, if quartz is being cut), and will actu- 

ally be found by test only. Cut a little 
and look a lot until you get it going 
right, so that it will meet the points of 
the kite A (lower drawing, Fig. 96), 
while at the same time meeting accu- 
rately at the topmost point of the dia- 
mond-shaped facet B (lower drawing, 
Fig. 96). These facets are cut on a set- 
ting one notch either side of each main, 
exactly as the girdle facets. 

Start to polish by doing M?! and M? 
first, then the girdle facets P! and P?, 

letting the polish cause each to overlap 

and create a tiny “tail” where they meet 
the girdle in the case of the facet A and 
at the top of the diamond B. Then, when 
you polish B, this tiny “tail” can be pol- 
ished out and needle-sharp facets ob- 

tained. Now, polish the main facet A 

in the same manner, starting the con- 
tact at the “tail” next to the girdle. 

Turning the gem accurately, make cer- 
tain that the center of one of the top 

mains lines up very accurately with the 

point of one of the mains A in the pa- 
vilion, for there is no reason for mak- 

ing this cut at all if the reflection is lost 
in opposed facets of similar size. 

The crown is exactly the same as that 
on a standard brilliant, the cutting of 
which has previously been described. 

ON POLISHING FACETED STONES 

Examples of polished and even en- 

graved diamonds which bear the names 

of rulers of much earlier eras are well 

known, and some of these come down 

to the present time to make us ponder 
at the skill and the persistence of those 

first gemcutters. The Romans of Pliny’s 

time (A.D. 23-79) are recorded as hav- 

ing known and used many polished 
gems, many of which came to Rome, 

already cut, through the medium of the 
caravan routes and the sea voyages 
around Arabia to the gem-yielding lands 
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of India and Ceylon. It is in Pliny’s 

writings that we get our first inklings 

as to the methods of the lapidaries of 

that time, in the cutting of cameos, in- 

taglios, and engraved gems, and in the 

polishing of various gems, among them 

the carbunculus, the peridot, the ada- 

mus (long thought to have been dia- 

mond, but now believed to have been 

sapphire). Amethysts were cut, some 

into cups supposed to possess the boon 

of warding off the effects of too much 

wine. 

It is known that the lapidaries of those 
times used both diamond and corundum 
for engraving. Emery, found plentifully 
in Greece and Syria, was used as a grind- 

ing agent. Mention is likewise made of 
several polishing agents then in use, all 
of them similar or identical to present- 

day materials. Their “German tripoli” is 

the same that we use today. Their “Da- 

mascus ruby powder” was a natural co- 

rundum powder very similar to our pres- 

ent-day synthetic Linde A powder. That 

they even knew the effect of the addi- 
tion of acidic liquids to the polishing 

agent in order to secure a better polish 

on peridot is indicated. Today, we know 
that these things simply break down sur- 

face tension and expedite polishing in 
certain instances. 

Suffice it to say that the polishing of 
fine gems, thus rendering their luster 
more brilliant and their colors more en- 
trancing, was an extremely ancient art 

which has progressed through the ages 

into the very fine and precise lapidary 

practices with which modern-day gem- 

cutters release the beauty and the fire 
of hidden gems for the world to enjoy. 

The cutting of gems to geometrical 

pattern is simply a grinding process, en- 

tirely simple in its fundamentals, except 
perhaps in the case of diamond. It is 
the polishing of these flat planes in the 
faceted stones which alone is responsible 
for the beauty of the finished gem, and 
it is with these fundamentals that we 
are now concerned. 



What are these fundamentals? The 
true nature of the polishing process is 
both a technical as well as a scientific 
problem, varying somewhat with each 
different type of gem material, and there 
are two points of view as to how polish- 
ing is achieved. We should realize that 
most gem materials are combinations of 

the oxides or silicates of many metals. 

One of the theories below was first ex- 
pounded while the polishing of metals 
was under scientific observation, as a 

matter of fact. These two theories are: 

(1) That the polishing process is 
merely a matter of very fine 

grinding which so reduces the 
presence of very fine parallel stri- 
ations that the eye can no longer 

see them. The polishing of dia- 
mond is done in the same oper- 
ation by which the facets are first 
ground. 

(2) That the polishing process in a 
great many substances other than 

diamond consists in the abrading 
of the surface to fineness by a 
combination of friction and heat 
so that a flow of the surface takes 
place. This has been ascribed to 

a combination of chemical ac- 
tion, local heating of minute high 
points of the material being pol- 
ished with the polishing lap, 

and the molecular disturbance of 
atoms, causing the formation of 

an amorphous surface layer... 
the so-called and much debated 

Beilby layer. 

The differences between grinding and 
polishing are sometimes very fine. For 

instance, it has been found that when 

a fine emery paper is backed with glass 

or a firm backing, it can impart only a 

dull finish, but, with a flexible backing, 
a polish can be achieved on certain ma- 

terials, 
As all cutting or grinding of gems is 

in effect a minute chip-removing process, 

(a) polishing must be regarded as the 

end process in a progressive smoothing 
of the surface layer—that is, grinding’ 
with successively finer agents until the 
undisturbéd base material is reached. 
Minute striations are left by this process, 
but they are merely rendered submicro- 
scopic in size and therefore not visible 

to the unaided eye. This is far from be- 
ing a true luster... “radiant and lu- 
minous brightness, the quality of shin- 
ing by reflected light.” However, in the 
polishing of gemstones with diamond 
powder, such materials as sapphire, 

ruby, and the synthetics of the same, 
the apparent polish obtained is often 

sufficiently good to pass muster and fre- 
quently is used. The fact that such pol- 
ished gems can be improved in bril- 
liance by the application of polishing 
techniques depending on the second 
method (b) is sufficient to indicate that 

simply superfine grinding is not the final 
and ultimate in polishing. 
When the method of Sir George Beilby 

was first brought forward, in 1921, there 
were proponents, and also others, who 
argued that such a flow of matter was 
not possible. However, with the coming 
of the electron microscope, and by elec- 

tron diffraction methods, it has now been 

proved beyond a doubt that, in all gem- 
stones except diamond, the final polish 
was caused by a momentary fusion and 
flow of submicroscopic surface projec- 
tions, spreading a “liquid-like” Beilby 

layer over the polishing plane. Minerals 

tested by these methods are divided into 

three groups: 

(1) Those in which the layer remains 

amorphous (spinel and zircon). 

(2) Those in which the layer gen- 
erally remains amorphous but re- 

crystallizes on important crystal 

planes, such as cleavage planes 

(kyanite, calcite, etc.). 

(3) Those in which the layer re-crys- 
tallizes in conformity with the 

substratum in all planes (corun- 

dum). 



This brings us to the realization that 
polishing is not grinding, but that in 
various gem materials, a “flow” of the 
surface layer occurs to a greater or less 

degree. Some evidence of this is given 
by the fact that a hard material can be 
polished by a softer powder, which must, 

however, have a higher melting point 
than the gem being polished. For in- 
stance, sapphire (hardness 9, Mohs 
scale) can be polished with tripoli, tin 
oxide, titanium oxide, or rouge, which 

vary from 7 down to 6 in hardness. A 
fairly recent investigation has revealed 
that this polishing action (the results of 
which have been known to man for a 
long time, without his knowing the rea- 
son why) is actually accomplished with 
polishing powders which invariably have 

a higher melting point, so that at the 
points of minute contact of irregulari- 
ties with the face of the lap, the pro- 
jections may melt locally. Extreme pres- 
sures are also exerted on these tiny pro- 
jections above the general level of a 

facet, and on the surface of a convexly 
curved cabochon with only a small area 

of contact. Very high local temperatures 
are thus generated, and, without doubt, 

superficial melting of the surface takes 
place. In the final polishing of topaz, if 
the table is quite large, the lap is some- 

times allowed to become quite dry after 
it has been properly charged with pol- 
ishing agent and scored, and it is at this 
point that the very best brilliance of 
polish is achieved. 

Many lapidaries have experienced the 
difference in the feel of the stone on 
the lap at the instant when a brilliant 
polish is attained—how it gets “slick” all 
in a moment. Sometimes reversing the 
direction of attack will make the polish 
fill the surface and result in a quick 
polish when it has been eluding the 
faceter, perhaps, because he has been 
trying to polish against the grain of the 
particular material. 

Likewise, it has been noted that the 
speed of the lap has a great deal to do 
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with attaining a good polish quickly. 
Often the ability to press hard enough 
to momentarily “stall” the lap, thus low- 
ering the speed, or otherwise to control 
and slow down the speed with pulley 
changes, will result in a quick polish. 

Sometimes, on the other hand, the re- 

verse may be true. Where heavy pres- 

sure and slower speed have been used, 

and the result is not satisfactory, a 

lighter touch and higher speed may gen- 

erate the very heat and molecular dis- 

turbance that will bring about a good 

polish. 
It is also known that the final layer 

of polish is somewhat harder than the 

gem material itself. For instance, in re- 

touching the polish on a facet, experi- 
enced faceters often note that it is easier 
to grind away the old polish entirely 
and start over than to try to re-polish 

over the old layer. 
The polishing process is essentially af- 

fected by (a) the material of the lap, 
(b) the polishing agent, (c) the lubri- 
cant used (water, kerosene, oil, deter- 

gent, acid, etc.), and (d) the speed 
of rotation and the amount of pressure 

with which the gem is applied, and 
that indefinable something called “touch” 
which the skilled lapidary develops from 

experience and which varies with dif- 
ferent gem materials. 

A list of the various laps which it is 

desirable for the lapidary to have was 
given earlier. We will here discuss the 
uses of each type of lap and the proper 

polishing agents, the speed and the type 

of gem materials for which they are best 
suited. 

THE LUCITE LAP 

Mention of this lap has already been 
made a number of times. It is very 

widely used for quartz materials and is 

excellent for beryl, when used with ce- 
rium oxide. One side of the lap should 
be marked for such use, and the other 

side scored and used for Linde A pow- 

der. This side may be used for polish- 



ing the harder-stone girdles after the 
faceting job is finished ... for to do 
so on the regular lap tends to depress 
a mark into the face of the lap which 
is not very good for its continued use 
on flat facets. The Lucite lap must al- 
ways be used wet, and never allowed 
to get dry, for it heats very quickly and 
this will cause the dopping wax to be- 
come warm, the stone will tilt, and you 

have real trouble on your hands. In a 
case of this sort, the stone must be en- 

tirely re-dopped and the position of a 
main facet re-determined in relation to 
the index gear—a time-consuming task. 

THE PURE TIN LAP 

This is the most useful and versatile 
of ali the laps, and the one on which 
the faceter should lavish the best of 
care, to keep it completely free of con- 

tamination. The surface is turned on a 
lathe set to run very fine at the start. 
If the lap should later become gouged 
or so badly contaminated with grit that 
this is again necessary, it can be done 

in any machine shop, provided that it 

is impressed upon the operator to keep 
the new surface untouched with the 
fingers or any grit. A single-edged razor 
blade should be kept on the faceting 
table with the other tools, to be used 

for scraping the surface as the lap spins, 

to remove any ordinary contamination 

that may be producing a scratch. The 
tin lap is cross-hatched by tangential 
knife cuts placed close together from 
two directions, producing a diamond- 
hatched surface, or else with a knurled 

wheel described earlier, run in two di- 

rections. 

The tin lap is most useful with Linde 

A powder, and this combination will be 

found suitable for a great many of the 
gems up to sapphire in hardness. Gen- 
erally speaking, it will do its best pol- 
ishing when a light drip of water is ap- 
plied at the back edge about halfway 
in from the outer edge, and the end 

of the fingertip of the middle finger on 
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the left hand is used to spread the water 
inward and maintain a half-wet, half- 

dry condition. Additional polishing pow- 
der can be applied with the fingertip as 
needed, by touching the moistened fin- 
ger to the dry powder, or by moisten- 
ing the powder to a heavy cream in a 
small opal glass ointment jar kept on 
the faceting table. It should always be 
kept covered except when in use. 

For large table surfaces, after the pre- 
liminary polishing of the area has re- 

duced the frosted appearance, the best 
results with many gem materials will be 
had when the stone is held in the fingers 
and applied to an almost dry lap... 

the polish thus achieved is very brilliant 
and free from streaks. 

THE TIN-TYPE METAL 

COMBINATION LAP 

For such stones as zircon, a harder 
lap is needed, and can be used with 

Linde A, chromium oxide, tripoli, or dia- 
mond powder, the latter generally of 
6400 grit or finer and used only on a 
lap especially reserved for it. Diamond 
should not be mixed on a lap on which 
any other polishing agent has been or 
is intended to be used. Diamond cuts, 

while other powders polish. 
By working down the surfaces of a 

sapphire on diamond powder on a tin- 

type metal lap, and following with trip- 
oli on another lap of similar hardness, 

the best results can be obtained. Some 
companies produce a quite hard metal 

lap especially suited to this use. 

THE HARDWOOD MAPLE LAP 

On soft materials, it has been found 

that a good polish can be secured with 
a wood lap, the surface of which has 
been pre-treated with paraffin or bees- 

wax to prevent water from swelling it. 

The drip water should be softened by 
using a few drops of detergent liquid 

to help break the surface tension. 



THE MUSLIN-FACED WAX LAP 

Probably the most useful lap for pol- 
ishing very soft, fragile gem materials 
is the one which is made on a metal 
base, by adding a layer of muslin which 
has been stretched over the warmed lap, 

to which a small amount of a beeswax 
mixture has been added. After this has 
been stretched and trimmed at the edge 
with a razor blade, more wax is spar- 
ingly applied from the bow] of a warmed 
spoon and rubbed in until the surface 

is smooth. Such a lap will almost “polish 
the unpolishable,” provided that it is 
used with detergent-treated water, thin 
polishing powder mixtures, and patience. 
Exact directions for its making can be 
found in Gem Cutting... A Lapi- 
dary’s Manual, by John Sinkankas. 

THE LINOLEUM LAP 

A most useful lap for polishing the 
tops of “buff top” stones, those which 
have rounded tops, as some hearts, and 

for polishing the girdles of various gems 
after they have been faceted, can be 
made by cementing a round piece of 
battleship linoleum to a wood block (the 
waterproof veneer kind), Cerium oxide, 
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tripoli, or tin oxide can be used as the 
polishing agent. Any depression in the 
rim caused by polishing the girdle of a 
stone soon returns to shape, a peculiar 
property of the linoleum. 

FLAT LAPPING ON 

A STEEL PLATE 

Where a very large surface, too large 
to be flat lapped on the ordinary laps, 
must be reduced to a good polish, a 
piece of hardened steel plate, which is 
itself flat, can be used with grits of suc- 
cessive fineness until 1200 is reached, the 

work being rubbed by hand against the 
plate. Water is used as a lubricant. After 
each operation, workpiece, plate, and 
hands should be scrubbed very diligently 
with a hand brush. When the lapped 
surface shows no scratch under close 
examination, polishing powders may be 
applied which are suitable for the ma- 
terial and the work of flat lapping com- 
pleted by hand rotating the piece. Some 
workers use a piece of plate glass for 
the plate, rather than steel. A very high 

polish can be obtained in this manner 

if the work is diligently done and the 
operator has the patience. 



Chapter 10 

Collecting the Rare, 

the Unusual, and the Beautiful 

in Facetiné Materials 

GENERALLY, the very 
first material a beginning faceter starts 
working with is some form of quartz. 
After a while, when he has cut enough 

of this to master the mechanics of the 
art, and is used to manipulating the con- 
trols of his facet head, he feels ready to 
branch out and try other materials. He 

ventures into cutting one of the harder 
and more valuable gem materials, cuts 
a few of these—and then he is on his 
way—with growing confidence in his 
technique, probably reinforced by read- 

ing every book on the subject of gem 
materials he can get. his hands on. 

He starts a collection of gem mate- 
rials—the standard gem materials first, a 
bit of this and that picked up from 
dealers’ and importers’ advertisements in 

the lapidary magazines. These first are 
quite likely to be garnet in some of its 

several colors; topaz, both the local and 

the imported varieties of which are mod- 

erate in cost; the beryl family with its 
pale blue, sea-green, and pink or salmon 
colored types; and perhaps a boule or 
two of the synthetic corundums to get 
a touch of cutting and polishing the 

harder materials. 
About this time, it is very likely that 

a dealer tempts him with a truly fine 
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and more costly piece of rough gem ma- 
terial, sent along on approval with a 

packet of more prosaic material. He 
buys it. It is rushed to the lap and cut. 

It’s a pretty thing ... his appetite is 
whetted. 

Before long he is seeking all the col- 
ors of some particular gem—for instance, 

tourmaline, the chameleon of the gem 
world, with its great variety of avail- 
able colors. Then if he already has a 
few of the more common types, he will 
perhaps turn his search to the harder- 

to-acquire members of a group—such as 
the spessartite, rhodolite, and demantoid 

garnets. Group after group is at least 

started—the vacant spaces noted as fu- 

ture “wants.” 
As different gems are faceted; differ- 

ent hardnesses, crystal structures en- 

countered; cleavage mastered; cutting 

and polishing techniques varied to meet 

each new material—by trial and error, 

and by study of the methods of others, 
the faceter begins to open up for him- 

self a vast new field of interest. As we 

have previously said, in this book we 
shall make no attempt to give the reader 
a course in gemology. If that is the di- 
rection in which his hobby takes him 
after he has learned the practical ways 



of cutting gems, there are several excel- 

lent texts of great detail and accuracy 
which he can use for the study of this 

subject, and these have been listed in 

Chapter 15. 
From this point, stretching over a pe- 

riod of years from his first effort at gem- 
cutting, the urge to learn and keep learn- 
ing grows apace, along with the urge to 
acquire still more varieties of gem ma- 
terial. Swapping with other gem faceters 
is a very fruitful source of additional 

acquisitions as the list of gem materials 
grows. The collector lets duplicates pile 

up, always in the hope of getting a bet- 
ter piece of rough than the first ama- 
teurish purchase. Swapping also helps 

someone else along the line to get his 
start in a particular group of gem ma- 

terials. So it spreads. 

We would like to give this word of 
advice at this point. Your collection 
should be housed in “papers,” which 
have the merit that you can make them 
yourself. Fold letter-size paper inward 

21%” from each long edge, then upward 
one fourth of the length. Drop the gem 

GEM FACETING MATERIAL 

material into this fold, and make three 

additional upward folds. Another merit 

to this method is that all packets are 

the same size, and can be stowed, for 

lack of a better container, in an ordi- 

nary box such as index cards come in. 

Be sure to label the packet with the 

name of the material, the date acquired, 

from whom, the cost (coded), the unit 

of weight by which purchased (gram, 

carat, pound, etc.), the locality from 

which the material came (quite impor- 

tant later), and if you desire to do so 
to add to your own knowledge, the prop- 
erties of the material—hardness, specific 

gravity, refractive index, peculiarities of 

cleavage, and other such properties. 

It is a fascinating phase of the gem- 
stone hobby, collecting and faceting the 
rare, the unusual, and the beautiful. Best 

of all, you are not likely to exhaust the 
opportunities for acquisition, study, or 

cutting in the average lifetime. Herewith 
is a list for collectors’ guidance, not com- 

plete by any means, but containing the 
principal varieties of gem materials that 

can be faceted: 

Minimum Maximum 
; Refractive Refractive 

Variety Colors Index Index Hardness 

(Where only one is 
given, the gem is 

singly refractive) 

Fluorite White, yellow, 1.434 4 
purple, blue, 
green, brown 

Opal Clear, yellow, 1.454 6 
cherry 

Sodalite Blue 1.483 5 
Obsidian Brown, green 1.495 5% 
Pollucite White SPA 614 
Feldspar White, yellowish 1522 53 6 : 

(orthoclase) , 
Apophyllite White I. 1 
Tolite Grayish blue, 1 Re ene ey 

purple (trichroic) : 
Quartz White, smoky, 1.553 1.544 7 

yellow (citrine), as 
purple (amethyst), 

2 " ; green (treated) 
capolite Vhite, pink, yellow, green ; 

Beryllonite Clear to yellowish : eee ea 
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GEM FACETING MATERIAL— (Continued) 

Variety 

Beryl 

Hambergite 
Brazilianite 
Prehnite 
Lazulite 
Danburite 
Topaz 

Tourmaline 

Andalusite 
Apatite 

Datolite 
Phenakite 
Euclase 
Fibrolite 

Spodumene 

Dioptase 
Enstatite 
Kornerupine 
Peridot 
Sinhalite 
Axinite 

Rhodizite 
Diopside 
Willemite 
Idocrase 

Spinel 

Taaffeite 

Kyanite 
Rhodonite 
Garnet (grossular) 
Garnet (pyrope) 

Rhodochrosite 
Epidote 
Chrysobery] 
Alexandrite 

(variety of 
chrysobery]) 

Sapphire 

Ruby 
Benitoite 
Azurite 
Garnet (almandine) 
Garnet (spessartite) 

Colors 

White (goshenite), blue, 
green (aquamarine), 
yellow-green, pink, 
salmon (morganite), 
green (emerald) 

White, yellowish 
Yellowish green 
Light green (rarely clear) 
Electric blue 
White, yellow 
White, yellow, red, pink, 

blue, sherry, pale green 
White, green, blue, red, 

orange, yellow-green, 
brown, black 

Red-green, brown 
Yellow, white, green, 

blue, purple, brown 
Yellowish white 
White 
Blue, white, yellow 
Light blue 
Lilac (kunzite), 

white (triphane), 
green (hiddenite) 

Blue-green 
Green 
Yellow-brown, sea green 
Yellow-green, bottle green 
Yellow-brown 
Clove brown, honey 

yellow 
Rose, yellowish, greenish 
Bottle green 
Yellow-green 
Green, brown, yellow, 

light blue 
Red, bluish red, lilac, 

brown, black, blue 
Lilac (very rare, only two 

known stones) 
Blue, green 
Ruby red 
Greenish, pink 
Red 
Red-orange 
Greenish brown 
Yellow, brown 
Red-green 

Blue, pink, yellow, green, 
orange, white 

Red 
Blue, white 
Blue 
Red, red-brown 
Orange-red, reddish 

u7 

Minimum Maximum 
Refractive Refractive 

Index Index 

(Where only one is 
given, the gem is 

singly refractive) 

aoa 1.582 

1.556 1.628 

1.598 1.617 

1.615 1.645 

1.61 1.64 

1.630 1.6386 

1.630 1.638 

1O22 1.640 

1.634 1.644 

1.637 1.640 

i625 1.669 

1.654 1.670 

1.658 1.677 

1.658 1.677 
1.660 1.675 

i265): 1103 

1.665 1.674 
1.667 1.680 
1.658 1.696 
1.667 1.705 
1.679 1.690 

1.69 
1.686 1.712 

1.691 1.719 

1.708 1.716 

Ales 

1.718 Vi(20 

1.712 1.728 

inves} 1.744 

1.744 

1.747 

1.601 1.821 

IL Cee! 1.768 

ye) 1.768 

1.745 1.768 

1.761 1.769 

Ou 1.769 

eon 1.804 
1.730 1.838 
1.781 
1.80 

Hardness 

1% 

J 



GEM FACETING MATERIAL— (Continued) 

Variety 

Zircon (low) 

Zircon (intermediate) 
Zircon (high) 

Garnet (uvarovite) 
Garnet (andradite) 

(demantoid) 
Sphene 
Cassiterite 
Zincite 
Sphalerite 
Diamond 

Anatase 
(octahedrite) 

Brookite 
Rutile (natural) 

RARE GEMS 

(Seldom faceted materials that are collector’s curiosities, some very difficult to ob- 

Colors 

Red, reddish brown, 
yellow 

Leaf-green, bluish green 
Yellow-green, sky blue, 

white 
Green 
Yellow-green 

Yellow, green, brown 
White, yellow, brown 
Red, orange-yellow 
Yellowish brown, red 
White, yellow-white, blue, 

pink, red, brown, green, 
gray, black, canary 

Brown to black, yellow, 
blue 

Yellowish to black 
Red 

tain, some very hard to cut) 

Variety 

Moldavite 
Tektite 
Leucite 
Cleavelandite 
Oligoclase 
Bytownite 
Anorthite 
Tremolite-actinolite 
Celestite 

Barite 

Gadolinite 

Cerussite 
Vanadinite 
Wulfenite 

Stibiotantalite 

Greenockite 
Proustite 

(ruby silver) 

Cinnabar 
Marcasite 

Colors 

Brown, green 
Brown, green 
White 
White 
White 
White, yellowish 
White, grayish, reddish 
Emerald green 
Sapphire blue, white, 

pink 
Blue, brown 
Black 
White 
Ruby red, straw yellow 
Orange-red 
Brown, reddish yellow 
Yellow 
Red 

Ruby red 
Metallic 

Minimum Maximum 
Refractive Refractive 

Index Index 

(Where only one is 
given, the gem is 

singly refractive) 

1.81 

to 

1.928 1.987 

1.8% 

1.888 

1.900 2.02 

1.997 2.093 

2.013 2.029 

2.369 
2.419 

2.493 2.554 

2.583 PAN 

2.616 2.741 

Minimum Maximum 

Refractive Refractive 
Index Index 

(Where only one is 
given, the gem is 

singly refractive) 

1.48 1.52 
1.48 1.52 
1.508 1.509 
1.525 1.536 
1.525 1.536 
1.525 1.536 
1.575 1.588 
1.613 1.614 
1.622 1.631 

1.636 1.648 
Wee 1.82 
1.80 2.07 
2.29 2.35 
2.304 2.402 
2.39 2.46 
2.506 2.529 
2.79 3.08 

2.91 3.27 

Hardness 

6% 

7% 
7% 

1% 
6% 

54% 
6-7 
4-414 
314-4 
10 

6-644 

6-6% 
6-614 

Hardness 

(This list might be extended to all minerals that occur in transparent form and 
which are compact enough to be cut, but these are collector’s items and not 
gemstones.) 
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SYNTHETIC GEM MATERIALS 

Variety 

Corundum 
—sapphire 

—ruby 

Spinel 

Titania 
(rutile) 

Fabulite 
(strontium 
titanate) 

Chatham emerald 
(cultured) 

Igmerald 
Quartz 

Colors 

White, blue, red, yellow, 
green (red-green 
alexandrite type), 
orange 

Red, color never quite 
like natural ruby, which 
is purplish red 

Great variety of colors, 
many not found in 
natural spinel 

Red, yellow, blue, orange, 
white (pale yellowish 
white) 

White 

Green 

Green 

White 
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Refractive 
Index 

Minimum Maximum 
Refractive 
Index 

(Where only one is 
given, the gem is 

singly refractive) 

1.762 

1.762 

1.728 to 
gol 

2.62 

2.41 

1.561 

1.559 
1.553 

1.770 

1.770 

2.90 

1.564 

1.566 
1.544 

Hardness 



Chapter II 

The Lapping Process 

EssENTIALLY, the same 

sort of cutting of flat surfaces by grind- 
ing, then polishing, that is done in the 
faceting of gemstones, is that which pro- 
duces the large flat areas needed for 
book ends, slabs, pen sets, table tops, 

etc._the only difference being that it is 
accomplished with different equipment 
and with more economical loose grits 
rather than with a diamond-impregnated 
lap. 

EQUIPMENT NEEDED 

Depending on the size of the work 
to be done, a lap kit should be pur- 
chased which consists of a cast iron or 
mild steel lap plate with a flange on 

its under side by which it can be at- 
tached to a central vertically mounted 

axle; this is fitted with an upper sleeve- 

type bearing and a lower cup or thrust 
bearing that can be mounted on the 
floor or a cross brace. It is very con- 
venient and comfortable to mount the 
mud pan, which catches the water and 
grit slung off the lap, into a round hole 
cut into a waterproof piece of plywood 

which will become the lap table top. 
This gives a rest for the arms and makes 
a far neater arrangement which can be 
covered with another flat board when 
not in use, giving the space double util- 
ity. 

Units may be purchased which have 
lap plates from 6” to 24” in diameter. 

A size of around 14” or 16” is ample 
for ordinary needs. This size can be 
driven by a 44 H.P. motor of the type 
suited for vertical mounting. A V-belt 
pulley of 2” diameter on the motor and 
a 10” pulley on the shaft will give 385 
rpm. It is desirable that the lap not 
rotate too fast so that it will not throw 
off the abrasive. A table showing the 

CASTIRON MASTER LAP 

OG 

qY 
BEARING 

V- BELT 

PULLEY 

BEARING 
4 

/ PLY 
Fic. 97. The flat lapping unit. 



relation of spindle to pulley sizes and 
resultant speeds is given in Chapter 15. 

A cross bar mounted across the face 
of the lap, and just clearing it, is very 
helpful. One end is hinged to the table 
itself and notched to clear the rim of 
the mud pan. The other end rests on 
the opposite rim of the mud pan. By 
its use a number of small flats can be 
lapped at once with little attention, 
while the operator goes about other 
work. This bar should be of wood. 

SIZE AND KIND OF GRITS 

TO BE USED 

For most lapping of gemstone mate- 
rials, only a few grit sizes are neces- 
sary, and the most useful are 100, 220, 

400, and 1200 grit silicon carbide. For 
very large pieces with rough faces, 60 
or 80 grit may be indicated at the be- 
ginning, in order to increase the speed 

of leveling the surface. Do not buy too 
much of any size at the start. You will 
of course use more of the coarser grits 
than the fine ones, for very little of the 

latter is needed for good work. Label 
the grits and store in screw-lid open- 
mouthed jars. Use cheap paint brushes, 
one for each grit size, with which to 
apply the grits to the lap. Never mix 
grits, or the brushes with which you 

apply them. 

THE LAPPING OPERATION 

The sawed slab of gemstone material 
which is to be flat lapped should first 
be examined closely for any “spurs” left 

at the edge by the slabbing operation. 
These should be ground off square with 
the surface on the grinding wheel, but 
do not overdo it or you may prolong 
the lapping operation in order to lap 

down to the bottom of the grinding 
wheel marks. Very obvious “high spots” 

can likewise be ground down on the 
wheel before starting if a rough rather 
than a sawed surface is to be lapped. 

While a few hobbyists will use clay 
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or other vehicles to make their grits ad- 
here to the lap and not sling off, you 
will find that, very shortly after the lap- 
ping operation is started with the coars- 
est grit, a “mud” will be formed which 
is generally sufficient to do this job. If 
there is too much sling-off of the abra- 

sive, the lap speed should be cut down 
by changing to a different size pulley, 
or by a “jack-shaft” arrangement under 
the lapping table, by means of which 

an auxiliary shaft is interposed between 
the motor and the spindle. 

At first, apply just enough grit and 
water to make the stone start. to grind 

with a scratching sound. When this di- 
minishes to a low swishing sound, add 
more abrasive and water with the brush. 
Try to keep the mud just wet enough 
to flow, but not wet enough to flow off 

the lap. Rotate the position of the stone 
regularly so that it grinds in all direc- 
tions. The grinding is actually done by 
the rolling action of the innumerable 
small grains of abrasive, the sharp cor- 
ners of which take out very minute chips 

from the surface, rather than plowing a 
furrow across the face of the material. 
If the slurry, or mud, gets too stiff for 
the grit to rotate, scratching may result, 

prolonging the operation. 
After this operation with the coarsest 

grit has proceeded for a time, and the 
grinding has reduced the surface to a 
semblance of flatness, remove the rock 

from the lap. Wash it in a pail of water 
or in the shop sink and dry thoroughly, 
so that you can see the surface clearly. 
Examine it closely for any dull patches 
or scratches, and, if any are present, re- 
turn the stone to the lap for further 

grinding. Make sure at each stage that 
the surface is completely uniform and 
lacking in visible scratches. When the 

first stage has been done to your satis- 
faction, remove the stone and wash it 

carefully, then wash the lap completely, 

using a small wood-backed scrub brush 
to make sure that none of the grits ad- 

here. If your starting grit size was 100 



Fic. 98. Covington 10” horizontal lap 
unit. Available also in 6” or 8” sizes. Comes 
complete with motor. Completely portable, 
it has carrying handle. The units use stand- 

ard grinding wheels, sanders, and _ buffs. 
Accessories available include vise, saw, 

grinding wheel, sanding disk, and polishing 
buff. 

grit, you can now shift to 220 and re- 
charge the lap with this. Continue to 
grind until the new surface is uniform 
all over, when tested dry. Then clean 
up again thoroughly and shift to 400 
grit, and grind at that stage until there 
is no vestige of a dull spot left from 
the 220 grit. 

When you think that you are through, 
and before you go to the final lapping 
with 1200 grit, be very careful that you 

have left no scratches. Sloppy cleaning 
up after the various steps can cause more 

grief than anything else. Be sure to clean 
under the fingernails, and use a differ- 

ent brush with which to apply each size 

grit. Some lapidaries will line the edge 
of the splash pan with paper or light 
cardboard and remove this each time 
they change grits, in order to prevent 
possible contamination. 

In grinding the last stages, you will 
note that the piece tends to grip tight to 
the lap and may try to “sling.” Your cross 
brace will help, but the remedy is to add 
a little more water and hold tightly to 
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the piece in the last stages. When the 

1200 grit stage is completed to your sat- 
isfaction, clean up everything, even your 
apron front, and especially the hands. 

If the piece is very large, an optical 

polishing technique is indicated, and this 

involves the use of a somewhat flexibly 

mounted round wood disk to the face of 
which old manila rope has been coiled 

and fastened with waterproof cement. 
Insert a ferrule and stem 14” off the cen- 

ter of the back with a short stem of about 
8”, and 14” in diameter. Insert this in a 
drill press or other revolving chuck— 

even an electric drill will do. Fasten the 

block down tightly to a base by casting 

it into a shallow cardboard box with 

plaster of paris. This block can then be 
held firmly by C-clamps on the flatbed 

of the drill press, especially if you first 
place a small piece of 44” plywood in 
the bottom of the cardboard box before 
pouring in the plaster of paris. 

Courtesy, Victor Valley Gem Shop 

Fic. 99. A modern rotary-type flat lap- 
ping machine. 



Apply wet sanding paper sheets to the 
rope-faced disk, using plastic tape, and 
sand the surface of the block with this, 

keeping it quite wet. 600 grit speed-wet 
cloth is better than paper and can often 
be used. 

Move the disk over the face of the 
block until the entire surface shows no 
evidence of any scratch; in fact, it will 
begin at this point to assume a gloss. 
Persevere in the sanding until you have 
no uneven areas left. 

Remove the sanding cloth from the 
rope polishing “dop.” Then clean up and 
apply a slurry of cerium oxide to the face 
of the block to be polished and proceed 
to bring all parts of the surface into con- 
tact with the polishing dop. If you are 
working with an electric drill as the 
power for turning the polishing dop, the 

block can be mounted on a low box and 
some pressure exerted as you polish. The 
polishing agent will need to be suited to 
the material being flat polished. For 
travertine onyx, ricolite, and any of the 

softer materials that contain calcium, the 

addition of a little oxalic acid to the mix- 
ture will aid in the polishing. This is a 
poison and should be handled accord- 

ingly. Jade should be handled in the 
manner indicated in the chapter on “Spe- 
cial Cabochon Polishing Techniques,” 
and a mixture of chromium oxide and 
Linde A used for the polishing agent. 
The old techniques call for the use of 
tripoli, while levigated alumina is often 
used in modern stone polishing of harder 
materials. The technique given here is 
simply a duplication of the methods of 

stone-cutters of monuments, etc. 

ALTERNATE METHODS 

When a large number of small pieces 

are to be polished, they can be laid face 

down on a sheet of plate glass over 

which a piece of newspaper has been 

placed. Place the hardest rocks around 

the outside edge. Make a rim of card- 

board about 2” high and tape it together 
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Courtesy, VI-BRO-LAP Co. 

Fic. 100. A vibratory lapping machine. 

to make a square or rectangle surround- 
ing the stone slabs or pieces. Brace the 

edges with blocks. Pour over the entire 
lot a loose mixture of plaster of paris 

and allow it to set hard. Then remove 
the rim and soak the newspaper off the 
face. Proceed to lap the whole as if it 
were one piece, and polish in the same 
way, then break apart to get out the in- 
dividual pieces. 

Today, we do not need to resort to 
homemade equipment, for we now have 
available several models of flat lapping 
and polishing machines. One of these 

supplies a spindle turned by a motor, on 
which the cast iron grinding lap or the 
rope-faced polishing dop can be ro- 
tated, while the work remains station- 

ary. This type of machine is shown in 

Fig. 99. 

Another type of lapping machine uses 
a vibratory principle to accomplish the 
lapping. The base of the lapping surface 
is a quartered casting in which grooves 
hold the grit mixture while the lapping 
is being done. Rubber shock absorbers 
are placed around each of several slabs 
or pieces to prevent them from bump- 

ing each other harshly, and they are 



simply laid on the table, which is actu- 
ated by a motor into a vigorous lateral 
vibration. This accomplishes the same 
type of grinding that is done by a rotary 

lap. This is illustrated in Fig. 100. 

SANDING AND POLISHING 

ON DRUMS 

It is possible to take flat lapped smaller 
pieces directly from the lap to a 3” wide 
drum sander, used with wet sanding 

cloth, using the finer grades, and reduce 

the surface to a condition almost as good 

as flat polishing techniques will yield. 
After sanding through each stage, wash 

the pieces and the hands carefully and 

proceed to the next stage. Final polish- 
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ing is usually done with a felt wheel and 
cerium oxide, unless some other wheel 

and polishing agent is indicated by the 
nature of the material. This method re- 
quires a good deal of care and patience 
if a truly uniform polish is to be achieved. 

FILLING PITS IN FLATS 

Some of the new epoxy cements are 
very useful in filling pits in large sur- 

faces which otherwise might be marred. 
This can be done after the pieces are 
lapped and polished. The pit, or hole, 
is scrubbed clean, possibly stained dark, 
and then filled with the transparent ma- 
terial. A final polishing over the fill will 
finish it. 



Chapter 12 

How to Carve and 

Ensrave Gems 

IN EARLIEST times few 
men knew how to read or write. Edu- 
cation was limited principally to priests, 
scribes, and rulers. An often repeated 

reference in the Bible mentions “the 
scribes and Pharisees,” the latter term 

meaning the priests who believed in the 
strict observance of the religious laws 
of the Hebrews. Some of the earliest 
forms of writing that were not simply 
picture symbols were impressions made 
on clay tablets by a_ three-cornered 
stylus. This was cuneiform writing. It 
was done on soft clay tablets by scribes 
or learned men who performed the serv- 

ices of a public stenographer to the peo- 
ple of earlier times. In order that the 
recipient of such a message might have 
some means of knowing that it was 
really from the person whose name was 
given, some means of identification was 
necessary. When a letter or document 
was written, it was impressed on a flat- 

tened pillow of moist clay, and when 
completed, was wrapped in an outer 

covering of thin clay about which a 
strip of reed was tied two ways and 

knotted. Atop the knot, another button 
of clay was pressed, and into this the 

impression of a seal was made. “With 

my hand and seal . . .” is a phrase that 
comes down to us from earliest times, 
as a means of validating a document. 
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THE FIRST SEALS 

These seals were carved from softer 
materials such as alabaster, soapstone, 

and other materials which were more 
easily worked, but, as man’s ability to 

grind harder materials progressed, we 
find hundreds of examples of seals made 
of harder materials such as agate, car- 
nelian, turquoise, beryl, etc., which have 
been turned up by excavations in the 
almost forgotten cities of the ancient 
Far East. 

The first seals took the form of elon- 
gated cylinders with bulgy sides, into 
which various designs were engraved. 
For ease of carrying, they were pierced 

by means of a tubular reed rotated be- 
tween the hands or by a bow-drill, with 
water and sand as the abrasive agents. 

These were drilled from each end to 
meet in the center. The cylinder seal 
could then be strung on a knotted thong 
or on a chain around the neck of the 
owner and kept secure from loss. In use, 

it was removed from the neck and 
grasped at both ends by the knots in 
the thong, then pressed against the wet 

clay and rotated. 
Other than for weapons, the use of 

hard materials for seals is one of the first 
instances of the cultivation of the lapi- 
dary art by man. As time went along, 
the artistic urge which is inherent in 



man also found these seals being carved 
with increasing skill and the resulting 
forms made more and more beautiful. 
More colorful materials were sought and 
rubbed into shape on gritty rocks, then 
on leather to secure a polish. After that 
the design was engraved by incising with 
the point of a sharp piece of harder rock, 
such as flint, “by means of reed arrows 
tipped with flint, sharpened to a point, 
by means of which they engrave their 
seals” (Herodotus, in his description of 
the Ethiopian contingent in the army of 

Xerxes ). 
The actual invention of the true art 

of gem engraving (the incising of a gem 
by means of a drill charged with the 
powder of a harder material) is un- 
doubtedly due to the seal-cutters of 
Nineveh, and that at a date shortly pre- 
ceding the times of Sargon; that is, as 
early as the year 729 B.C. This is the 
period when cylinders began to make 
their appearance in the so-called “hard 
stones’—the pierres fines of the French, 
which were onyx, agate, chalcedony, 
carnelian, and crystal. 

The delicate execution of the archaic 
Greek intaglios, marked by the minute- 
ness of detail and elaborateness of fin- 
ish, is evidence that the artisans who 

made them had already invented the 
use of the diamond point applied in the 
manner described by Pliny: “These mi- 
nute splinters of crushed diamond, gem 
engravers greatly value and mount them 

in an iron tool; there being nothing so 
hard that they will not hollow out with 
facility.” 

The same instrument is distinctly re- 

ferred to in the Bible: “The sin of Judah 

is written with a pen of iron and a point 

of diamond; it is graven on the table of 

their heart” (Jer. XVII:1). The passage 

(evidently alluding to the stones in the 

breastplate of the High Priest) is ren- 

dered by Jerome as “Stylo ferreo in 
ungue adamantino.” There is some room 
for doubt that actual diamond was 
among the stones used in the breast- 

plate, for the word adamus of those 

primitive times has been shown to have 
been the corundum or sapphire, as we 
know it now, while the Sanskrit word 

sapphirus then used probably meant the 

lapis lazuli which we know today. 
In later times the Greek, and then the 

Roman, artisans reached a perfection in 
the engraving of gemstones which has 
never been equaled. Cabinets of the 
gems of those times fill the great mu- 
seums of Europe, and many books have 
been written which are filled with line 
engravings of these intaglios. The cameo 
form of raised carving came along later. 

HOW THE AMATEUR MAY 

DO CARVING 

The past is interesting, but it is with 
the present that we are concerned. How 
can the materials available to the ama- 
teur hobbyist be used to create carved 
objects of beauty and utility? 

The raw materials are abundant, and, 

for the most part, very moderate in cost. 

Some of the softer materials which 
should be used for your first carving pro- 
jects are: 

Material Qualities Hardness 

SOLOMON. o oocpennce naa Sometimes dyed to imitate jade in color, but can 1-144 
be scratched with the fingernail or carved with a 
pocketknife 

Alabasteras career eee A pure white or slightly stained type of trans- 2 
lucent gypsum 

SENG SORE: coon scoeoabece eee attractive variety of gypsum, with satiny 2 
uster 

LVvorynnnccecc sehen el eaten An organic material which carves very beauti- 24% 
fully and has been used since remote times for 
that purpose. Several varieties, taken from tusks 
of the elephant, and teeth of the walrus hippo- 
potamus, etc., are available 



Material 

apis lazalicn 4. 

Frematite. oan. sa 4: 

—Crystal........ 

—Carnelian........... 

—Sardonyx...... 

—Chalcedony.... 

—Amethyst..... 
= Onyxaien aan 

——(Citriné........ 

—Smoky quartz........ 
—Rose quartz... 

Quartz, as 
—Rutilated quartz 

—Tigereye............ 

=—AVenturine. .. ciao >s 

—Chrysoprase... 

Qualities 

The fossilized resin of ancient trees. Not a mineral 
A banded green variety of serpentine 
Also called bowenite, ricolite, williamsite, chryso- 
tile, and verd-antique. All of the serpentines have 
long been carved readily due to their softness and 
excellertt colors available 
A fossil carboniferous material, compact. black, 
carved readily, but somewhat brittle 
A calcite mineral which comes in many colors, 
especially yellow with white bands. It carves well, 
may be dyed, as much Mexican onyx has been 
A hydrous calcium boro-silicate 
A lilac-colored mineral sometimes used for carv- 
ing, when massive 
This natural volcanic glass has been carved into 
a number of very effective pieces. Somewhat 
brittle, chips easily 
A very beautiful cerulean blue mineral with 
specks of included pyrite. Rather high priced but 
can be used for small objects 
Commonly used for intaglios in men’s rings. Very 
messy to carve and polish because of the red oxide 
staining everything 
Infrequently carved in modern times, but often 
used by the Chinese, and very fine when well 
done. Lends itself readily to carving and beautiful 
effects are possible 
Two distinct materials, nephrite and jadeite, 
probably the peer of all carving materials because 
of its superior toughness. Takes a beautiful polish 

Often used for beautiful carvings 
Many dishes and other objects are carved from 
agate, especially the banded types from Brazil, 
often artificially dyed in Germany 
.The red or orange variety of cryptocrystalline 
quartz 

The layered variety, often used for cameos and 
intaglios where advantage is taken of alternating 
light and dark layers 
The red-brown solid color agate much used for 
intaglios by the ancients 
Often the blue or gray-blue varieties have been 
carved 
Intaglios were often cut in amethyst 
This is the harder agate onyx, which consists of 
flat parallel layers of white, gray, black or colors 
other than orange, red, or brown. Often dyed 
black 
The clear yellow quartz, sometimes carved after 
cutting into buff-top stones 
Variety of quartz, seldom carved 
Very often carved into beautiful figurines, espe- 
cially by the Chinese 

Offers very interesting material for carving when 
well filled with the orange-red needles of rutile 
Very effective results can be secured from this 
material by taking advantage of the chatoyant 

effect and the banding. Blue, red, yellow, and 

varicolored varieties available 
A lovely spangled green material that can be 
carved readily 

The most valuable of the chalcedonies and one 

that offers a lovely blue-green 
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Hardness 

2% 
214-3 
244-3 

5-544 

54-61% 



Material Qualities Hardness 

—Chrysocolla (silicified).The highly silicified hard material colored by 
copper which offers a blue color without peer. 
Quite expensive in best grades. Not to be con- 
fused with the soft mineral, which is hardly worth 
carving 
The opaque form of colored chalcedony, carves 
and polishes well 
Much of this material offers excellent carving, if 
solid. Often very colorful 
A very beautiful blue mineral of lower cost than 7 
lapis lazuli 
Really green grossularite garnet in massive form; 7 
resembles some jades 
The pink crystals were revered by the Chinese, 7% 
who often carved them into beautiful figurines. 
Most material is full of fractures but sound 
enough for carving 
The Indian carvers have long made use of both 9 
sapphire and ruby crystals for carvings. Recently 
in America a series of “Heads of the Presidents” (4) 
has been done by Harry B. Derian (3) and Norman 
Maness (1) of Los Angeles for Kazanjian Bros. 

Requires great skill and diamond tools 

—Petrified Wood....... 

Dumortierite-quartz...... 

Transvaal jadeven. waa 

Pourmalinencn. cans amen 

SENOS 5 Gis oolcoo nates 

Courtesy, Lockheed Bulletin 

Fic. 101. A point carving machine made b F Sean y Maury G. Mali 
California. Some of his finished pieces are in the eee mice ase 
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EQUIPMENT NEEDED FOR 

CARVING 

The point carver is a machine which 
can readily be made from any good light 
running spindle with a small high-speed 
motor and pulley at one end, and a small 
Y” chuck at the other end of the shaft. 
The spindle should be fastened to a 
board which can be tilted downward 
toward the operator at an angle from 
30° to 45°. In Fig. 101, the downward 
tilt is apparent if it is noted that the 
back side of the machine is mounted on 
a box, the top of which slopes. In Fig, 
102 the operator has complete control 
of varying the angle to suit, as the ma- 
‘chine was built to be fastened to a 
welded steel angle plate with a pivot by 
which it can be rotated to any needed 
position. This machine was designed and 
built by R. M. Musick, of Escondido, 
California. The machine in Fig. 101 was 
designed and built by Maury G. Maline, 
of Long Beach, California. There are 
few special machines designed specifi- 
cally for carving now on the market. 
Like many other lapidary processes, the 
practice of the art will create the need 
for equipment, which will then perhaps 
encourage manufacturers to provide it. 
The necessary components are available 
from any lapidary equipment manufac- 
turer, and their assembly is not a dif- 
ficult matter for anyone with a mechan- 
ical knack. 
What is needed is a variable-speed 

spindle operated by a high-speed motor 
which can be controlled by a foot- 
treadle rheostat such as that used on a 
sewing machine. No great amount of 
power is needed for small carving, but 
it is necessary that the rig should be 
capable of high speeds and be relatively 
free of vibration. You will note that in 
both types of machines a form of hand 
rest is provided with which the work 

can be steadied as it is held in the fin- 

gers of both hands. The cutting bit re- 

mains in one spot, while the work is 

moved against it. 
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Fic. 102. An adjustable carving machine 
built by R. M. Musick, of Escondido, Cali- 

fornia, using standard bearings and parts. 

The machine can be tilted to any angle. 

TOOLS NEEDED 

Some carvers who work with larger 
objects make use of a drill press with 
which to drive the cutting tools. In one 
such case, the “carving” is accomplished 
by cutting the head from a 4%” bolt, so 
that the lower end with a bolt, then two 

washers and another bolt can provide 
a spindle on which round 3” wet sand- 
ing cloths, which have been cemented 
back-to-back with peel-’em-off cement, 
and pierced at the center with a 4” 
hole, can be fastened. The edge of such 
a flexible cloth disk can do a very good 
cutting job by taking material off cer- 
tain shapes of carved pieces. Smaller 
pairs of disks down to 114” can be used 

for closer work. 
Still another method, and one favored 

by several champion carvers, is to make, 
or have made, a number of soft iron 

tools shaped somewhat like those de- 
picted in Fig. 113. These are used with 

carborundum or silicon carbide grits in 
grinding away excess material on the 
harder gemstones out of which some 
carvings are made. These tools are like 
those used by R. S. Harvill, of Sinton, 
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Fic. 104. Blue sheen obsidian: 

“Doe and Fawn.” 
Fic. 103. Green nephrite 

jade amulet. 

GEM CARVING 

Gives Brilliant Scope 
to the 

Creative Skill 
Mask. 

All carvings on this 
page, and all photography, 

by Maury Maline, 
Long Beach, California 

Fic. 108. Gold sheen obsidian: 

Horse head. 
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Fic. 110. Beetle, top mask, ear 

pendants, and frog are of jade; sheen obsidian. 
others are of rhodonite. 
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Texas, winner of the Parser Award in 

1958, in carving “The Genie and the 
Lamp,” pictured in Fig. 114. 

Another type of equipment which is 
sometimes used is the flexible shaft de- 
vice. This can be used with the smaller 
pieces of work which can be readily 
held and controlled with one hand. At 
the same time, the other hand manipu- 
lates the handpiece in which is fixed a 
drill or tool of steel, or possibly a dia- 
mond-charged tool. Different types of 
carving require different techniques, 
and we shall tell the reader about some 
of those that have been used by several 
of the most accomplished carvers in 
the country. 

SAWING OUT THE BLANK 

The shape of the object to be carved 
must be determined, and a piece of 
rough found which is free of flaws or 
cracks that are likely to interfere with 
or spoil the work later. Careful measure- 

ments should be made and set up on 

the block of material as pencil sketches, 
one on the front and one on a side at 
right angles to it. The first cuts are 
made with either the slabbing saw or 
the trim saw after careful planning to 
make sure you are not removing any 
material you will need later. A perfectly 

flat base is the first cut to be made, then 

by clamping with triangular wood blocks 
in the vise of the saw, each cut is laid 

out with pencil lines and these are lined 

up with the projected path of the saw 
blade. Every bit of material you can 
remove with the saw saves that much 
later effort in grinding it away more 

slowly. A flat dish shown in Fig. 7, 
Chapter 5, shows how much work can 
‘be done with the edge of the trim saw 

blade alone. 

ROUGH GRINDING TO 

GENERAL SHAPE 

With the outlines roughed in by saw- 
ing, the piece is then taken to the coarse 

111 

POINTED CONE 

BALL 
VARIOUS SIZES 

CYLINDER ee) 

VARIOUS SIZE 

BROAD FACE 

THIN SLITTER | 

KNIFE EDGE = 5 

(eesti =) ER TED CONE 
Bo TH SOLID AND AK 

BLUNTED CONE ) 

See 

CARBORUNDUM 
(SPLIT) 

Fic. 113. Soft iron tools used with abra- 

sive grits by some carvers. 



wheel of a wet grinder and the exterior 

excess removed which can be reached 
with the wheel. We will presume that 
you are doing a piece “in the round”— 

that is, a free-standing piece which is 
to be cut around on all sides and is not 
to be hollowed out. The grinding wheels 
are very effective in taking off compar- 
atively large amounts of material and 
for smoothing cuts on large surfaces left 
by the saw. They are not for getting into 
narrow crevices or to cut fine lines, be- 

cause the edge of the wheel breaks down 

too fast. 
For the working out of moderate- 

sized hollows, smaller abrasive wheels 

which are chucked in a drill press or a 
horizontal shaft are used, with water if 

necessary to aid the grinding. When as 

much material has been removed as your 
grinding wheels will take off, chuck the 

proper shaped soft iron tool in the hori- 

zontal chuck and apply grit and water. 

About this time, you will learn that 
patience, and a lot of it, is the one essen- 

tial without which good carving cannot 
be done. The soft iron tools can be re- 
shaped or new ones made in the hori- 
zontal spindle, using a file with which 

to make them. If you are not adept at 
making tools, any nearby machine shop 

can make any size or shape desired. 

These tools will have as many shapes 
and sizes as the jobs you are doing, and 
will gradually get smaller from wear. 
If it is a thin-edged tool it will gradu- 
ally get more blunt as it is used, and a 
new one may have to be made to pre- 

serve the original shape or thinness of 
section. It is a very good idea to make 
several tools of the same type at one 

time, then as one loses its shape another 
can be substituted. Even when appar- 
ently worn out, lay them aside, for they 
may fit some other job later. 

Make these soft iron tools in the vari- 
ous shapes illustrated in Fig. 113: thin 
slitting, knife-edge, inverted cone, blunt- 
end cone, pointed cone, ball end, cylin- 
der, tube and broad-face grinder. These 
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tools are always used with water, oil, 

glycerine, or some fluid to carry the grit 
under them and do the actual cutting. 

Fine needle-tooth and very thin tools 

work better with the fine 400 and 600 
grit abrasives. The broader the tool, the 
larger the diameter. The grit size can 
be increased up to 60 grit for roughing, 
but finer grit is used for finishing, to 
avoid scratches. Always use light pres- 
sure against the tool so that the grit can 
be carried under, otherwise the tool and 

not the work will be cut. 
Good eyesight is not an absolute neces- 

sity in carving, because the work is often 

covered with mud, or, if dry, with dust, 

so feel is more important. The hands do 
not have to be small and delicate, but 

they must be trained to do your bidding 
and should be strong. Do not grip a 
piece with all your might, but hold onto 
it firmly and hold it against the wheel 
or tool lightly. 

If the design calls for a figure or a 
handle which must be drilled so that 
a portion of it stands out from the rest 
of the object, this should be done with 
a diamond hole-saw. Sets of these from 
V4” to 114” in size can be procured at 

a nominal cost, or made from tubing, 

the edges of which are nicked with a 
dull knife blade, filled with diamond 

grit in lipstick and hammered shut. The 
piece should be set in plaster of paris 

on a board so that it is firmly held in 
place, and drilling should be ‘started on 
a surface that is flat to the drill-edge, 
to prevent undue wear. If necessary, 

several holes may be drilled, each 
slightly intersecting the other, so that a 
considerable amount of material may 

be removed before grinding is necessary. 

HOW TO HOLLOW OUT A PIECE 

If a hollow vase or other object is to 
be made, one large tubular drill will 
need to be used for the largest inside 

diameter with which the neck of the 
piece will be finished. This is cut by 
either making a diamond hole-saw of a 



Fic. 114. “The Genie and the Lamp,” carving in green and black Wyoming neph- 
rite jade, by R. S. Harvill, of Sinton, Texas. 



piece of mild steel or brass tubing of 

the required size, fitted at the back end 
with a round piece of waterproof ply- 
wood to which can be attached a driv- 
ing stem for use in the drill press. 

Another frequently used method is to 
make the drilling tube as above, but 
mount the piece to be drilled in plaster 

of paris on a wood block fixed in the 
bottom of a basin to catch drip. Build 
a dam of modeling clay around the area 
to be drilled and fill this with water and 
fairly fine grit; about 200 is fine enough. 
Start the drill press and gently raise 

and lower the tool until you get a start- 
ing groove made in the correct position 

on the blank. Set the depth stop on the 
drill press to the proper depth so that 

you do not cut too deep. Raise and lower 
the cutting tool to allow fresh grit to 
get under the edge and proceed to drill 

to the necessary depth. When you have 

finished, you will have a cylindrical cut, 

but it will be anchored very firmly to 
the bottom of the parent piece. How to 
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Courtesy, William E. Meader 

Fic. 115. A diamond hole saw used in carving. Here a blank for a ring is being 

drilled. 

get it out? Change the size of the drill- 
ing tool for another much smaller and 
drill a series of overlapping holes around 

the circumference until they meet. Now, 
do the same on one side of the center, 

overlapping so that some tall, thin, tri- 
angular sections are left. By wedging 
and prying with a screwdriver or other 
tool one of these wafers can be broken 
loose from its anchorage. Enlarge the 
hole by wedging out pieces next to the 

hole, until a small saw on the end of a 
long stem can be inserted to the bottom 
of the hole. With this, start cutting off 

other pieces until you can get larger 
and larger saws into the hole. You will 

eventually get the entire center out, 

after which the edge pieces can be un- 
dercut with the saw blade and taken 
out. 

INTERNAL GRINDING 

If the piece being made has a flare- 
out and the diameter farther down is 

larger than the neck, fit small grinding 



wheels to the end of a long bolt with 
two nuts and two washers (having cut 
off the head of the bolt with the hack 
saw so that it can be chucked in the 
drill press or horizontal spindle). With 
this device, the interior of the vessel can 

then be enlarged to the proper size and 
wall thickness desired. By substituting 
a series of soft iron washers clamped 
between the nuts at the end, and adding 
grit and water, the surface can be ground 
finer and finer after the irregularities 

left by the drill holes have been re- 
moved. Internal sanding is done in the 
same manner, using small wood wheels, 
and fine grit. 

Using tiny tools made in this manner, 
the snuff bottles and incense bottles and 
bowls illustrated in Fig. 116 were pro- 
duced by artisan K. Tsusaki, of Chi- 
cago, Illinois. 

The sanding and polishing of a piece 
often presents the longest and most tedi- 

ous work, for there are often areas no 

one can reach and only strips of wet- 

sanding cloth and patience will get the 
job done by hand. Sometimes it is bet- 
ter if a portion of the surface of a piece 
is left with a dull finish, and only the 

highlights are highly polished, especially 

in figures. Folding or rolling fine sand- 

ing cloth around soft wood sticks of va- 
rious shapes will get into many areas. 
Fine-grit rubber-bonded abrasive wheels 

on a flexible shaft will get into some 
' spots and speed the progress of the work 
somewhat. 

Patience and an eye for graceful form 

are essential, also the desire to perse- 
vere with the job until no more improve- 
ment can be made. 

THE GEM CARVINGS OF 

MRS. OLIVE M. COLHOUR 

In Figs. 117-124 we show the com- 
bination of good taste and design, 
coupled with mechanical excellence, that 

have made the amateur gem carvings of 
Mrs. Olive M. Colhour of Seattle, Wash- 

ington, stand out among the best in the 

nation. In the six figurines shown she 
has chosen one of the toughest of gem 
materials, chalcedony, also using pieces 

which show opal-like fire from included 
layers of very thin limonite. In this form 

it is called fire agate. The figurine must 
in all cases be designed to follow the 
natural lines of the piece of chalcedony, 

and this would seem to be a very limit- 
ing factor in achieving grace and sym- 
metry of design. How well she has 

achieved this is quite evident. 

In working this material for carvings, 

Mrs. Colhour first uses a trim saw to 
remove all excess, then the edge of a 

small grinding wheel, 6” in diameter 

by %” thick, to peel away the remain- 
ing excess. If a layer of fire agate is 

Fic. 116. Tiny bottles carved from jade and agate by K. Tsusaki, of Chicago, 

Tllinois. 



Fic. 117. “The Wood Nymph” in white Fic. 118. “The Bride” in fire agate an 

chalcedony. chalcedony. 

Fic. 119. “Oriental Dancer, Male” i Fic. 120. “Oriental Dancer, Female” i 

fire agate. fire agate. 
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Chika San” in chalcedony. Fic. 122. “Lotus Blossom” in chalcedony. 

THE GEM CARVINGS OF OLIVE M. COLHOUR 
Courtesy, Olive M. Colhour 



Courtesy, Olive M. Colhou 

Fic. 123. A group of small carvings, shown actual size, executed with great pre- 
cision by Olive M. Colhour, of Seattle, Washington. Top center, a pierced and carved 
belt buckle in Wyoming light green nephrite jade. Upper left and right, heads carved 
of Lassen Creek rainbow obsidian which show several changes of color when moved. 
Vr PRP eR A ae ae Se AS opal gl Wee) ORE SES aS Ls ee EC, Mero ey eS | i, an (i. i cn ic oa 



Courtesy, Olive M. 

Fic, 124. “Rock Bass” in a very effective setting with white coral. The fish is carved 

from Lassen Creek, California, silver sheen obsidian, by Olive M. Colhour, of Seattle, 
Washington. 



apparent beneath the surface, some- 
times it is wise to peel away as much 
of the usual white outer covering as 
possible, without penetrating 
deeply. 

A bench-sized machinist’s drill press 
and a motor tool are used with various 
sized disks of sanding cloth glued back 
to back and placed on a small 14” bolt 
head, with washers and nut to hold them 

in place. This is then chucked in the 

tool. Disks vary from 14” to as much 

as 4” in size. Grit size can be changed 
as needed for coarse and fine sanding. 

Polishing is done with cerium oxide 
on a 4” felt disk tapered to a thin edge. 
To get into small hollows hardwood 
sticks are soaked in water and used in 
the motor tool or drill press with cerium 
oxide powder. 
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HOW TO CARVE A CONTINUOUS- 

CHAIN LINK NECKLACE 

After the hobbyist has mastered all 
the intricacies of carving and feels that 

he can fully control every process of 
drilling, sawing, grinding, and sanding, 
then perhaps he may feel like attempt- 
ing to carve a continuous link necklace. 

The following is an account in his 

own words of the methods used by E. 

B. Bomar, of Phoenix, Arizona, to ac- 

complish the job: 
“Many have asked me why I at- 

tempted to carve a continuous chain 

necklace of jade. That is a question I 
cannot answer. One of my friends said 

that it was because a Chinese expressed 

doubt that I could. That is not true, be- 

cause I hunted for nearly a year for a 

suitable piece of jade before finding it 
in the possession of Chang Wen Ti of 
Los Angeles. Mr. Ti did express some 
doubt and attempted to dissuade me 

from the undertaking. However, after 
a discussion of procedure and price, I 

carried the jade home—to stare at it for 

several months. 
“After a time I decided that the neck- 

lace should have a total length of 23 
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inches. Each link would be %4” long, 
V4" wide and have a square cross sec- 
tion of 1%”. With these dimensions, the 

necklace would have to have 46 links. 

Using these requirements, a pattern was 

worked out which seemed the simplest. 
Examination will show that all links ex- 
cept one are the same length, and that 
a minimum of blanking cuts dead end 
at a link. With this pattern the com- 
plete necklace can be cut from a block 
21%” wide, 4%” long and 14” thick. 

“The pattern has a long run of links 
on one side with approximately 1” 

wider spacing than on the other side. 
[This is visible on the accompanying 
drawing as the wider interval between 

the two front rows on the long side.] 
This was necessary to make the run of 

links across one end symmetrical. Be- 

cause of the off-set it is necessary that 
the pattern be made on tracing paper 

and a blue-line print be made and the 

tracing reversed and printed. A pattern 

for each side of the jade blank is then 

available without the work of duplicat- 

ing the tracing in reverse. One pattern 

is then cemented with waterproof ce- 

ment to one side of the blank and three 
spotting holes are drilled through the 
tracing and blank. The reverse pattern 
can then be keyed to the opposite side 

and cemented down. 
“For the blanking out of the necklace, 

I built a sawing machine on which all 

cutting could be done on the surface 
of the work. The diamond blade could 
be set to make a cut of fixed depth, and 

in addition it could be moved from side 

to side on a pivot point. The work could 

be mounted on a movable table, con- 

trolled by a feed screw, similar to a 

cross feed on a lathe. With this arrange- 
ment it was only necessary to reset the 

work once on each side to completely 

blank out the necklace. 
“A mounting plate was made. It had 

four threaded screws spaced to clear 

the outer edges of the jade blank. The 

screws were provided with extra nuts, 



Fic. 125. Pattern, block, and finished continuous link jade necklace, made by E. B. 

Bomar, of Phoenix, Arizona. 

which were used to level the blank and 
assure that all cuts could vary in depth 

from the face of the blank, but not to 

go deeper than the top surface of the 
horizontal links. This precaution is not 

necessary if a jade blank is perfectly 

uniform in thickness. In my own case 
I was sawing to a depth to maintain 

1%,” thickness, for the links lying hori- 
zontally in the blank. The leveling nuts 
were then adjusted and dopping wax 

melted over them. The blank was heated 

(an infra-red heat lamp is excellent for 
such controlled heating), and pressed 
down to seat on the leveling nuts. Top 

holddown nuts were then applied and 

waxed into place. 

“The mounting plate, along with the 
blank, was then mounted on the mov- 

able sawing table and the depth of cut 
adjusted. Cuts were made lengthwise 
following the pattern. This blanking 
operation sounds simple, but as much as 
I had worked on the pattern, knowing 



every little detail, sometimes I couldn't 
help feeling I'd made a wrong cut. When 
this happened, I would quit for the night 
and take a fresh start with a more alert 
mind. 

“The blade I used was 234” in diame- 
ter; diamond bonded in Bakelite. It runs 

at about 4000 rpm. Just a simple twist 
of the wrist and a link is cut into. The 
cut, dead-ending at a link crossing the 
cut, leaves some material that has to be 

worked out with smaller wheels. If care 
is used in making each cut, only small 
ridges are left on the surface of the hori- 
zontal links and the sides of the vertical 
links are very near to size. After all 

needed cuts are made in the 47%” length, 
the mounting plate is rotated 90° in the 

‘ horizontal plane and cuts are then made 

to leave all the vertical links standing 
to size. I did not completely cut through 
the areas between runs of links for fear 
of weakening the blank. The blank was 
then removed from the mounting plate 

and turned over. I adjusted the leveling 
nuts and dopped the blank as before, 
using the holes mentioned before for 

locating the reverse pattern. The blank- 
ing described above was then repeated. 

“After all excess material had been cut 

away the areas between the long runs 
of links were cut away, and also that 

portion between the links across the end 
and the single-cross link connecting the 
two inside runs of links. When the above 
operations were completed the blank 

became a cross throughout the runs of 
links with the vertical links cut to length. 

“The next procedure was to remove 

the material between the inside of the 
vertical links and the horizontal links. 
To do this job I made a saw blade 14” 
in diameter, charged on the edge with 
diamond powder, and mounted it on a 
mandrel similar to those used with flex- 
ible shaft grinders. This blade has to 

be soldered to the end of the mandrel 

for two reasons: First, if the blade jams 
the solder joint will break and not a 

link. Second, the blade must be in con- 
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tact with the upper side of the horizon- 
tal links. In order that the blade could 
be easily resoldered and would run 
fairly true, I soldered the screw, fur- 
nished with the mandrel, in place and 
filed off the head of the screw, leaving 
approximately 4%,’ of the screw pro- 
jecting from the mandrel. A hole was 
drilled in the center of the 144” diamond 

saw, same size as the mandrel screw, 

and the blade was then soldered to the 
mandrel. The mandrel was mounted ‘in 
a vertical drill press, running about 4000 
rpm, and the blank was placed in a shal- 
low pan of water, the water level barely 
covering the horizontal links. The saw 

was pulled down to barely touch the 
horizontal links and locked to this depth. 

Carefully centering the saw in a vertical 
link the blank was fed into the saw until 
the mandrel shank touched the vertical 
link. This same procedure was followed 
on the opposite side of the same vertical 
link. After all vertical links on the top 
side of the blank had been cut through 
the blank was turned over and all ver- 
tical links were cut through on the re- 
verse side. 

“Refer to the pattern [Fig. 125]. At 
the points marked (x) 1144 mm. holes 
were drilled. Using a soft iron wire in 
a jeweler’s saw, with a paste of 400 grit 
silicon carbide and water, the material 

inside the horizontal links at these eight 
corner links was removed. If you won- 
der why a longer wire was not used re- 
member you are cutting to a very close 

tolerance and the short wire is much 
easier to control. You will do well if you 

achieve a speed of 14” per hour. 

“Due to the cutting arc of the 4” 

saw, a small v-shaped piece is left at 
the inside ends of the vertical links. To 
remove this is somewhat of a problem. 
I secured from a cooperative dealer a 

damaged metal bonded (sintered) dia- 

mond saw blade 4” in diameter. Using 

tin snips the edge of the blade was re- 

moved and carefully straightened. A 

short section of this rim slipped into an 



X-acto knife handle makes an excellent 

diamond file with which to remove the 
v-shaped section remaining in the cor- 
ner links. A similar tool can be made by 
spreading diamond grit in lipstick on a 
hardened steel surface (a very little will 
do) and hammering all the sides of a 
squared piece of mild steel into the grit 
until it is ‘charged’ with diamond. When 

all the corer links, both vertical and 

horizontal, are cleaned out with the dia- 

mond file, you are now ready to sepa- 

rate the first links. 
“After trying drilling to separate the 

links I gave this up. Other methods were 
tried, using various types and sizes of 

wire, and I finally happened to pick up 

a spool of wire-recorder stainless steel 
wire which I had on the work table. It 
is quite strong for its size. When properly 

handled there are many uses for it in 
stone carving. Before attempting to use 

it for separating the links, it is best to 
master its use. Clamp a small piece of 

scrap jade 14” thick between leather 
jaws in your vise. Place the spool of re- 
corder wire on a nail driven into the 

edge of the work bench. Tie a slip knot 

in the free end of the wire and place a 

small bolt or dowel in the end thus 
formed, to use a ‘handle.’ Reel off a 

couple of feet of the wire and break it 
off. Make a thin paste of 400 grit silicon 
carbide and water and add a few grains 

of a powdered detergent soap to the 
paste. Use a small brush to dab the paste 
on top of the slice of jade. Wind several 
turns of the broken end of wire around 
another dowel held in the right hand, 
grasping the other end in the left hand. 
Drape the center of the length of wire 
over the jade and through the paste, 
Bring the hands down until several 
ounces of pressure are exerted on the 
wire and slowly pull the wire across the 
jade. If too much pressure is used the 
wire will be cut into at once. Pressure 
must be kept on the wire at all times 
or it will coil into a tangle and new wire 
must be used. Keep feeding more paste 
to the cut. 
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“After some practice you will find that 

you can make a cut %” deep by 7%” 
wide in about 10 minutes. Practice with 

the use of the wire until by using a 

single wire you can make a cut 4” deep. 

If you do not you are inviting trouble 

in separating the links, for if you are 

unfortunate and break a wire in the cut, 

it may take six or eight wires and an 

hour’s time to clear the broken wire out 

of the cut. Sometimes if the second cut 

is made with a slightly larger sized wire 

a smaller wire that has been ‘frozen’ in 
a cut can be cleared, or in an emergency 

a spot of hydrochloric acid will etch the 

broken piece of steel wire enough to 
allow it to be removed, even though it 

is of ‘stainless’ steel. 
“As the cut made by the wire is only 

approximately 0.005” wide it is neces- 

sary to make two cuts for separating 
each link on the inside. Then the 34” x 

1%” x 1%” waste is too large to remove 

in nearly all cases. Slide the waste up 
and cut into it with the wire to free it. 
After separating all of the corner links 
it is now possible to unfold all the runs 

of links. Some trimming with a diamond 
file may be necessary. 

“The next procedure is to select one 

of the long runs of links and cut horizon- 
tal links to length. It will be apparent 

that you cannot turn any of the runs a 

full 90° to bring the horizontal runs up 
to vertical position. I lined the jaws of 
the drill press vise with leather and 
found that I had enough slack to bring 
the horizontal links to a vertical position 

in this manner. Mark the length of each 
link now in a vertical position and cut 

the length down to the surface of links 
now lying horizontal. While still in the 
vise, transfer the work to the drill press 

and use the %4” diamond wheel to slot 

out between the vertical links and hori- 
zontal links, making cuts from both sides. 
Lubricate the saw with water, applied 

with a small brush. Now that the adja- 
cent runs of links do not interfere, mount 
a longer piece of the diamond rim ma- 
terial, previously described, in a jew- 



Fic. 126. E. B. Bomar’s finished necklace, of 46 links. 



eler’s saw and remove the v-shaped 

pieces at the end of each link. Turn the 

run of links upside down and repeat. 

“You will now find that the slots cut 

in the links overlap each other approxi- 

mately %/,4”. Remove this tiny block of 
material, making two cuts with the wire 
and cutting into the block where neces- 
sary to remove it. Repeat the operation 

on the remaining runs of links. Grind 
the exterior surface of the links on the 
edge of a 220 grit wheel. It is practi- 

cally impossible to grind the flat sides 
of the links so that the wheel does not 
cut into the surface. To overcome this 
problem, grind at a slight bevel and the 
wheel marks will terminate at a diagonal 

across the corner. True up the insides 
of all links by clamping gently in the 
leather-lined drill press vise, using some 

of the diamond ‘file’ to remove larger 

amounts of excess material, or you may 
use strips of 150 wet sanding cloth 
mounted on a piece of old hack-saw 

blade from which the teeth have been 
removed by grinding. Use a strip slightly 

less than 144” wide on the side of the 

links and 14” wide on the ends. When 

the cloth becomes dull, dampen it with 

water and apply 220 grit powder until 

you have worn all the grit from the cloth, 
then replace with a new strip. 

“After the links are rough sanded in- 
side you may as well do the finish sand- 
ing. For this, use Durite waterproof 
sanding paper cut into %4” and Y,” 

strips. Back these up with pieces of 
hack-saw blade as before, so that greater 
pressure can be applied. Finish sand- 
ing by using 320, 400 and 600 grit in 
succession. The final sanding with 600 
grit will give a fair polish if the paper 
is allowed to become well-worn. Use 
as much pressure as good judgment 
permits. 

“I wanted all the links of my chain 
to be as flat as possible. It is impossible 
to sand a flat surface on a sanding wheel 
backed by rubber. Too much sanding 
paper would be wasted in using wide 
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strips on a conventional sanding wheel. 

I used an 8” maple disk, %4” thick 

mounted on a face plate. Cover the pe- 

riphery of this disk with double-faced 

adhesive tape, and apply 34” strips of 

Durite waterproof sandpaper. Cloth is 

better but it is so stiff it comes loose. 

The wheel should run as fast as the ad- 

hesive bond will permit (approximately 

400 rpm). 

“Sand all the links except one for at 

this point you will notice difficulty in 
locating the point where the last work 
was done. After all parts have been 

sanded with the 320 grit, sand with 400 
and finally with 600, allowing the grit 
to become rather worn at the last. 

“You should now be ready to polish. 
Remove the adhesive tape on the maple 
wheel and sand off any adhesive that 
may remain. Increase the speed to about 
600 or 800 rpm. Apply chrome oxide 
polishing powder (adding about 10% of 
Linde A to 90% chrome makes an ideal ~ 
mixture), keeping the wheel as wet as 
possible, and polish the exterior sur- 

faces of each link. Little polishing is 
accomplished until the wheel starts to 
dry and maximum polishing action will 
last for only three or four seconds. You 
will feel an increase in the drag when 

this takes place. It is useless to continue 

trying to polish after the drag has 
stopped. Apply fresh polishing powder 
and continue. If you have a 3600 rpm 

motor, make a 4” maple wheel and use 
it mounted directly on the shaft. For 

some reason, the polishing action lasts 
longer on the smaller wheel. Consider- 

able pressure must be used and it is 

better to wear gloves as it is difficult 
to get a good polish on jade unless it 
becomes uncomfortably hot to the bare 
hands while polishing. To polish the in- 
side of the links clamp a link at a time 
in the leather-lined drill press vise and 
use strips of leather pulled backward 
and forward through the link, using tin 
oxide on soft leather. Don’t forget to 
polish the marker link! 



“Well, there you are, 46 links in one 
continuous chain with 736 polished sur- 
faces! Sounds tough, but after reading 
this over I think I might try it again.” 

HOW TO CARVE SHELL 

Shell was one of the very first things 
that attracted man as a material suit- 
able for drilling and wearing as a pen- 
dant, or for carving. Hence, we have 
numerous examples in the museums of 
the world of ancient shell pieces which 
man has shaped. The raw material was 
to be had from almost every river and 
sea, either from the shells of the fresh 

water mussel (various varieties of 
Unio); from the abalone (Haliotes 
splendens); from conchs (Strombus 
gigas); the mother-of-pearl shell of the 
South Seas, or from the King Helmet 
shell (Cassis madagascarensis) which 
came originally from Madagascar and 
the coast of southeast Africa. The latter 
produces the two-layered shell familiar 
from its use in the very best cameos. 

The outer layer is pure white, while the 
inner layer is brown to orange in color. 

For simple shell carving select a piece 

of shell suitable for the design you have 
in mind. It can be sawed from the shell 
itself with a fairly coarse jeweler’s saw, 

using short downward strokes and cut- 

ting from the inner toward the outer 
surface of the shell to avoid chipping 
of the edge. The blank can then be filed 
to the shape desired for the finished 
piece. It is then ground nearly flat on 
the 100 grit wheel of the gem grinder, 
using water to keep the work cool. This 
thickness will vary with the nature of 

the piece to be made, but should be 
from 46” to 340” thick at least. (See 

Step 1, Fig. 127.) 
The piece is now fastened on a small 

round block of wood with chaser’s ce- 
ment, which is a type of pitch that is 
easily melted. The round block of wood 

should be about 214” in diameter, or a 

size that is comfortable to hold in the 
fingers. The cement and the shell are 
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warmed at the same time. A heat lamp 
is excellent for this and will not scorch 
the material, or the alcohol lamp may 
be used if care is taken not to overheat 
the shell. Hold it in the tweezers and 
pass it back and forth through the flame 
until it is warm enough to adhere to the 
melted pitch, which is heated last so 
that it is ready to run. Press the shell 
into this tightly and allow it to cool. 
(Step 2, Fig. 128.) 

Next, coat the surface of the shell with 

“Chinese white” water color. Have the 
design which you are going to use drawn 
with India ink on rather tough paper 
which is fairly thin, rub the back of the 
design with the soft graphite of a pen- 
cil, and tape in place over the shell to 
keep from slipping. Take advantage of 

any swirl or pattern in the shell by plac- 
ing it at an advantageous place under 
the drawing. Now trace the design with 
a hard lead drawing pencil so that the 
design is transferred to the shell. Peel 
off the design and go over the outline 
with a softer pencil. (Step 3, Fig. 129.) 

To start carving, use a small round- 
bottomed graver of about 145” width 
and cut a shallow groove along every 
line of the design. These cuts are used 
to guide the later work. Now, remove 
the water color paint from the shell, and 
deepen the outside lines of the design. 
Light pressure is used on the graver at 
all times, as too much pressure will cause 

the shell to chip. Cut around the design 
several times until the cuts are about 
halfway through the shell. (Step 4, Fig. 

130.) 
Next, use a flat graver about 44” wide 

and cut down the shell outside the de- — 
sign. This is cut down even with the 
bottom of the lines made with the 
round graver, and leaves the design 
standing above the surrounding shell. 

(Step 5, Fig. 131.) 
In carving the fish shown in the illus- 

trations, a flat graver was used in cut- 

ting down the level of the material out 
of which the top and bottom fins will 



Courtesy, Virgil R. Ruddick 

Fic. 127. A piece of shell, design, gravers and wood block on which shell was carved. 

Courtesy, Virgil R. Ruddick 

Fic. 128. Placing shell on block after cement and shell had been heated. 

Courtesy, Virgil R. Ruddick 

Fic. 129. Tracing design on to shell. 
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Courtesy, Virgil R. Ruddick 
Fic. 130. Cutting outlines with a round graver. 

Onarteay Viral R. Ruddick 

Fic. 132. Carving down fin and shaping body. 
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Ccerca Virgil R. Ruddick 

Fic. 133. Cutting lines in fins using two-line graver. 

“Courtesy, Virgil R. Ruddick 

Fic. 135. Polishing with cerium oxide. 
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Courtesy, Virgil R. Ruddick 

Fic. 136. Removing shell from block. 

be carved, until they are almost as deep 
as the shell around the design. Next, 
shape the body of the fish, rounding it 
down to the fins and sloping it slightly 
to the head. The back end of the body 
is sloped down to the tail, which is now 
cut down to the same depth as the fins. 
In shaping the body around the small 
fin on the side of the fish, the cuts are 

very light, just deep enough to leave 
the fin standing out slightly. (Step 6, 
Fig. 132.) 

When the fish is fully shaped, take a 
small piece of cloth and wrap it around 
the tip of the finger. Moisten and dip 

it in pumice powder. Go over the entire 
carving very lightly to sand the pumice 
over the shell. This will reveal any high 
spots needing further cutting down. 
After re-cutting, rub again with the 
pumice to put a semi-polish all over the 

shell. 
Next, cut the lines on the top and 

bottom fins. Use a lining graver about 
1%4,’’ wide, which cuts two lines at a 

time. Make one cut along the long front 
curve of the fin. Then, for the lines that 

follow, use the first line as a guide, 

placing one point of the graver in the 
line that has just been cut. This is re- 
peated until the fin is completed. (Step 

7, Fig. 138. ) 
The scales on the body of the fish are 
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cut with a lining graver which cuts four 
lines at a time and is about 34” wide. 

Where the other gravers have been used 

by pushing forward with even pres- 
sure, this graver is held at a steeper 
angle and rocked back and forth with 
a wrist motion which makes it “walk” 
as it is pushed forward, for cutting 
scales. A cut is made in this manner 
along the body from the tail to the gills. 

Lines paralleling this one are cut above 
and below until the body has been coy- 
ered. Care must be taken to keep from 
cutting into the small side fin. (Step 8, 
Fig. 184.) 

The final cuts are the lines in the tail 
and small fin. These are made using the 
four-line graver as the top and bottom 
fins are cut with the two-line graver. 
The cuts start at the point of the tail 

and angle in to the center. 
Use cerium oxide on a moistened cloth 

wrapped around the finger to impart a 

final polish to the carving, or any good 
polishing agent, such as tin oxide, may 
be used. Do not buff on the power wheel, 

for this will generate too much heat. 

(Step 9, Fig. 135.) 

Remove the carving from the block 

by chilling it slightly in the refrigerator 

so that the pitch becomes brittle. Insert 

the point of a graver under an edge of 

the shell and it will pop off the block. 



Scrape off any remaining cement. (Step 

10, Fig. 136.) 
A jeweler’s saw is now used to saw 

away the excess from around the edge 

of the carving, sawing with the teeth 
set downward. The edges are dressed 

with fine-toothed jeweler’s files, sanded 

lightly with emery cloth and _ polished 

with more cerium oxide. 
A great variety of objects can be 

carved from colored shell, taking ad- 
vantage of variegations in the layers of 
color which abalone and some other 

shell materials afford. 

CARVING LANDSCAPES, SCENES, 

AND FIGURES INTO SHELL 

The “point carver” illustrated (Fig. 

102) can be used in combination with 
the fine gravers, for producing scenes, 
figures, or even heads, taking advantage 
of the double layers of the King Helmet 
shell material. The white portion of the 

Courtesy, Virgil R. Ruddick 

Fic. 137. Sawing out the carving, using 
a jeweler’s saw. 
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shell is used to produce the highlights 

and the darker material is cut down to 

produce the shadows. The depth to 

which the cut proceeds determines the 

relief and the darkness of the shadow. 
In Fig. 102 are shown several blanks in 
various stages as it is sawed from the 
rough shell, to the completed cameo- 
type carving. 

Small steel or even diamond charged 
burrs are used in this form of carving, 

to work the excess material away and 
save some of the tedium of cutting away 
a great deal of material by hand. 

CARVING CAMEO PORTRAITS 

A few artists with the hand graver, 
such as Raymond M. Addison, of San 
Jose, California, Gordon S. Kennedy, of 

Topanga, California, and Robert M. 
Musick, of Escondido, California, have 

produced portrait cameos of very great 

excellence. Addison’s methods have been 
given in great detail in various articles 

in the Lapidary Journal, dating from 
Vol. 1, No. 1, in 1947. Considerable ar- 

tistic talent and skill are necessary to do 

this extremely accurate type of work. 

Cameos and carvings of precious opal 
have been made by Gordon S. Kennedy, 
Robert M. Musick, and others. The nat- 

urally brittle nature of opal is a chal- 
lenge to the patience and the skill of 
the worker, and these show a mastery 
of technique. Figures 139 and 140 show 

examples of pieces done by Mr. Ken- 
nedy. 

CARVINGS IN GEM MATERIALS 

Several years ago the lapidary firm 

of Kazanjian Brothers, of Los Angeles, 
California, commissioned the production 
of a series of “Heads of the Presidents” 
from a number of very fine, large pieces 
of Australian black and deep blue 
sapphire which they had acquired. To 
date, four of these have been finished: 
Washington, Jefferson, Lincoln, and 
Eisenhower. The first carving (Lincoln) 



Courtesy, Virgil R. Ruddick 

Fic. 138. Shell carvings by Virgil R. Ruddick, of Aurora, Missouri. 

was carved by Norman Maness, a car- 

penter turned steel engraver because of 
war injuries. Mr. Maness had to design 
all of the diamond tools used in the 
work. Harry B. Derian did the other 
three heads. Several other carvings have 

also been made by Mr. Derian, the lat- 
est being the head of Christ carved from 
a massive ruby. In technical excellence 
and artistic portraiture, Mr. Derian has 

done some of the finest work in these 
hard materials ever known. He works al- 
most entirely with a flexible shaft and 

with diamond charged tools. 

The work of Maury G. Maline, of 
Long Beach,. California, won him the 

“Best of Show” award at the California 
Federation of Mineralogical Societies’ 
annual show in San Bernardino, Califor- 

nia, in June 1958. The point carver which 
he uses was made by him and is shown 
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in Fig. 101, along with a few pieces of 
his unusual work combining carving 

with silver work into finished pieces. He 
and his wife work as a team on various 
projects. 

Mr. Maline describes a new method 
which he has worked out for faster and 
easier carving, using a dry grinding pro- 
cedure rather than the usual method of 
silicon carbide mud applied to cast or 

soft iron spindles and wheels. The carvy- 
ing is done by using a small type of 
flexible shaft with a variable-speed con- 
trolled motor, and silicon carbide “soft 

bond” wheels, unmounted when pur- 
chased, at about $5.50 per gross. These 

are called “heatless wheels” and are 
made by Mizzy, Inc., of Clifton Forge, 

Virginia, in 15 sizes of wheels only, no 

other shapes being presently available. 
They are procurable from lapidary sup- 



Fic. 139. Fire opal carving, figure of a child, by Gordon S. 
California. 



Fic. 140. Opal pendants, carved by Gordon S. Kennedy, of Topanga, California 



ply firms. The largest is 1” x *4,” and 
the smallest 44” x 4%”. These cut every 

bit as fast as diamond tools—in fact, 

fast enough so that the worker has to 
be careful lest too much material may 

be removed in the wrong places. Dia- 

mond tools are used for finishing facial 
features and small detailed work. So 
far, jade, rhodonite, and obsidian have 

been carved by this method, and it has 

proved to be both inexpensive and a 
time saver. 

SCULPTURE IN GEM MATERIALS 

While hardly a project which an am- 
ateur hobbyist is likely to undertake, 

and requiring professional skill of the 

highest order, the carving of full-scale 

statuary and figures from gemstone ma- 

terials has been accomplished by Donal 

Fic. 141. The Kazanjian “Heads of the Presidents,” carved in sapphire. 
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Hord. His famous “Lady Yang,” done 
in precious apple green Wyoming neph- 

rite jade, is world famous and is the 
largest known figure executed from jade, 
weighing 161 pounds. Some of the an- 
cient Chinese “jade mountains” are very 
large, but these are done in a flamboy- 
ant style of ornate relief and cannot be 
called sculpture (Fig. 142). 

“La Cubana,” executed in black ob- 

sidian, is an example of the use of a 
natural gem material for full-scale sculp- 
ture, especially suited to the choice of 

the subject (Fig. 148). 
“Rest on the Flight into Egypt” is 

done in black diorite—an instance where 

a material not previously thought suit- 

able for sculpture was utilized. “Morn- 
ing” was likewise done in the same type 
of material. 



Courtesy, Homer Dana 

Fic. 142. “Lady Yang Kuei-fei,” carved from gem quality green nephrite jade 
(Wyoming) by Donal Hord. 
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Courtesy, H 

Fic. 143. “La Cubana,” done in obsidian by Donal Hord. 



Until he made “Lady Yang,” the vig- 
orous American Indian figure, “Thun- 
der,” carved of spinach green Wyoming 
jade and weighing 105 pounds, was the 
largest jade sculpture ever executed. It 
required the work of Donal Hord and 
his close assistant, Homer Dana, over a 

year to produce “Thunder,” while “Lady 
Yang’ took 15 months. The cost in time 
alone, not to mention the cost of a 

300-Ib. block of gem grade nephrite jade, 
if such could be found, show some of 

the obstacles in the way of the produc- 
tion of such pieces. That is why they 
will remain unique in the world of sculp- 
ture, but a world that is fortunate in- 

deed to have had the stone so beautifully 
handled by a master of his art. The 
photographs reproduced here are by the 
courtesy of Donal Hord and of Homer 
Dana, who made them. 

HOW TO CARVE AMBER 

Amber, the fossilized resin of several 

types of coniferous trees, has been 
sought by man since the earliest time. 

It is not truly a mineral, but is an or- 
ganic substance. Because it was possible 

to electrify it by rubbing on wool, the 
ancients referred to it as electrum, al- 

though this term was also later given to 
a natural pale yellow alloy of gold and 
silver. It was used in incense fires in 

the temples, giving off a pungent odor 
of pine needles when burned. Because 
of its warmth to the touch, it was sought 
for personal wear, and became a great 

rage with the fashionable ladies of Rome. 
Most of the best material comes from 
the shores of the Baltic Sea. Many gums 
such as copal, kauri gum, etc., look 

somewhat like amber, but they are not 
so ancient nor do they have the same 

properties. Amber is very easily imitated. 
A certain test is to make a saturated 
solution of salt with water. Genuine am- 

ber will float, while the imitations will 

sink. 

Amber comes in colors from creamy 

yellow to rich brown, with some rare 
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material being red or almost green. Some 
is quite transparent, in which there are 
sometimes inclusions of insects, twigs, 

or other foreign matter. Because amber 
becomes ductile at a low temperature, 
it is easily possible to fake inclusions. 
It can be “reconstructed” by heating and 
pressing together to secure larger pieces 

than are commonly found in nature. 
Much amber used for carving is of such 
material. 
Amber is carved readily with a steel 

knife but there is a marked tendency 
to chip at the slightest overuse of pres- 
sure; hence, the use of a jeweler’s saw 

to get it to general shape, then fine- 
toothed files with which to shape it are 

in order. The sanding of amber to re- 
move the file marks should be done on 
a flat board to which sheets of coarse, 

medium, and fine sanding paper are 

tacked. A large area is desirable in or- 
der to avoid heat from the friction. Sand 

dry with a swiping circular motion, go- 
ing from the coarse, to medium, then to 
fine paper. 

Polishing is done with a piece of 
chamois (tanned sheepskin with the 
rough side out) tacked to a board, to 

which tin oxide is applied as a paste. 
Another piece tacked to a board can 
be used for the final polish, for which 
a reportedly good agent is cigarette ash, 
although dry jeweler’s rouge will do. 
Amber can be drilled readily with 

ordinary steel drills, dry, using low speed 

and very little pressure so as not to 
heat or crack the material. A hand drill 
is excellent for this use. When making 
beads, a centering jig or cone device 
is desirable to get the holes accurately 
placed. Such a jig is shown in Fig. 152. 

CARVING JET 

Jet is a natural carbonaceous sub- 

stance which came originally from wood 

or vegetation that was covered under 

muds that became shale. This was sub- 

jected to heat and pressure without oxy- 

gen until it became a dense solid. It 



Fic. 144 Fic. 145 

STAGES IN THE CARVING OF A JADE SCULPTURE 

Photos by Homer Dana 

Fic. 148 Fic. 149 



Fic. 146 Fic. 147 

“Thunder,” by Donal Hord 

Carved from spinach green jade. The work required over a year. 

Fic. 150 Fic. 151 



SIDE-VIEW 

Fic. 152. A bead drilling jig used for 

centering holes. They can be drilled part 
way through, then turned and centered 

accurately for drilling from the opposite 
direction, thus avoiding chipping around 
the drill hole. 

takes a very nice polish and produces 
a very black (“jet black,” in fact) ob- 
ject. Since it carves very easily and can 

be drilled readily, it attracts the ama- 

teur carver at once. Do not attempt to 

work it with power tools. They are too 

fast, generate too much heat, and cause 
a black dust which is disagreeable. 

The equipment needed is identical to 
that described above for amber, with 

the exception of a common kitchen par- 

ing knife. A different set of sanding 

boards should be made and reserved for 
jet so that the black pigment from it 
will not get into the sanding boards 
used for amber. The edge of the paring 
knife should be kept sharp and rough 
with a coarse file, so that it can be used 
with a slanting sawing motion to remove 
material. 

Saw out the blank which has been 
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marked with a lead pencil, using a fairly 

coarse-toothed jewelers saw and pa- 

tience. The saw may tend to bind be- 

cause of the seemingly oily nature of 

the material, but persevere and prevent 

it from cracking in the process. When 

the blank has been roughed out, place 
it flat near the edge of the work table, 

and, using a sawing motion of the knife 

blade, shape the piece as desired. Use 

files to aid the shaping. 
In sanding jet, hold the jet in the left 

hand and use the sanding board against 
it with the right hand. Strips of 1” wide 
sanding cloth or paper cemented to 4” 
x 1” wide laths, such as are sold for use 

in sanding silver, are excellent for this, 

and the square edges will get into most 
corners. When all but the finest of 
scratches have been removed, the piece 

is ready for polishing, unless there is 
drilling to be done. Always provide a 
flat or seat for drilling edgewise into the 
material, as in a heart, and pre-drill 

other holes before shaping to final form, 
to avoid the chance of chipping at the 
edges of the drilled hole. Ordinary steel 
drills turned very slowly will do this 
job, and epoxy cement will hold the 

piece to its fastening. 

To polish jet, have a chamois-covered 
board ready and apply red rouge gen- 

erously to the skin on the board. Rub- 

bing the piece of jet with this board 
will bring up a high luster. Tin oxide 

will also serve as the polishing agent. 
Jet does not rub off when worn, and 

the polish is quite lasting. When made 

into modern pieces where the somber 
black of the jet can be set off against 
the color of turquoise, chrysocolla, car- 
nelian, or a host of colorful gem mate- 
rials, it offers a great many opportuni- 
ties for the designer with imagination. 
“Faceted” beads of flattened jet between 
other colored stones can enliven the 
whole and provide contrast that is pleas- 
ing. Jet is a neglected material at pres- 
ent, but it should not be. The best ma- 
terial comes from Whitby, England, but 



it may also be obtained from Colorado 
and Utah. Some of the better gem deal- 
ers stock it regularly. 

CUTTING AND POLISHING CORAL 

The beautiful red coral of commerce 
grows under the sea in various parts of 

the world, but the best of it comes from 

the Mediterranean Sea and from Japan. 
The variety most sought is Corallium 
rubrum, which is branched and seldom 

over 4” thick, and is of a pink to to- 
mato-red color, with some of the finer 

types a deeper red. It takes an excel- 

lent polish. It is rather brittle and care 
must be used in sawing it or in drill- 
ing. All of the best material is imported 
and can be secured from gem supply 
firms, 

The tools are somewhat the same as 
those used in working jet and amber. 
Because of the brittle nature of the 
coral, it is better to clamp the saw in 
a vise, blade up, and hold the branch 

of coral between the fingers, pulling it 

gently toward you (the saw teeth should 
point away from you). By rotating the 
branch between the fingers, it can be 
partially sawed through without chip- 
ping the edges of the cut. It is then 
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shaped with files to the selected design, 
after which it is well sanded by hold- 
ing in the left hand and using a sand- 
ing board with the right hand. When 
all scratches have been removed, rub 

the piece on a board with fine tripoli, 
then on another to which a paste of 
tin oxide has been applied. Rub briskly 
and a fine brilliant polish will be the 
result. To finish, rub on a board to 

which red rouge has been applied. 
Drilling coral can be accomplished by 

driving a needle into a small block of 
hardwood to serve as a handle, then 

filing off the head or eye end of the 
needle to leave two prong ends. A stroke 
of the triangle file inside these will 

sharpen them to a cutting edge at their 

outer side. Rotating such a drill slowly 
by hand will enable a slender hole to 
be drilled in many of the materials that 
are softer than steel. Coral, jet, and am- 

ber all yield readily to drilling with such 

a tool. 
The authors are indebted to Henry H. 

Cox, Jr., of Chicago, editor and amateur 
lapidary hobbyist, for excerpts from his 
Lapidary Journal articles on cutting and 
polishing of amber, jet, and coral, por- 
tions of which are used in this chapter. 



Chapter 13 

WE Have previously 

described in Chapters 6 and 9 how to 
cut cabochons and how to facet gems, 

respectively. In other chapters, we have 

discussed the special techniques for spe- 
cial cabochons, how to carve and en- 

grave gems, and how to cut star and 
cat’s-eye gems. There comes a time when 

the earnest amateur will wish to depart 
from the conventional gemcutting and 
dare to create something in stone for 
himself—to make some good practical 
use of his acquired lapidary knowledge 
—to spread himself as an artist. 

This is the time when a gemcutter, 
who has really learned his gemcraft, 

starts to adapt his knowledge and ma- 
chines to the problems that confront him 

in working out his ideas. No book can 
give one directions for solving all these 
problems, for it is doubtful if any one 
person has had to solve all of them. 
Anything that approaches the gadget 
term in gemstone craft is called a nov- 
elty, and the ultimate in the creation 

of these things finally gets into the field 
of sculpture. In the following pages we 

present a few of the thousands of proj- 

ects that have come to the authors’ at- 
tention during the last 10 years that 
would fall into this gemcraft category. 
Their story is told principally in their 
illustration, and it is hoped that they 
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The Making of Gemstone 

Novelties 

will inspire the reader to go down side 
paths in the gemcutting hobby and 
achieve more fun and happiness than he 
can in just turning out gemstones in- 

tended for jewelry and adornment. 

MAKING BOOK ENDS 

The first novelty that the gemcutter 
usually turns to is creating a very prac- 

tical set of book ends. There is nothing 

difficult about this, once the careful se- 

lection of solid colorful material has 
been made. The best and cheapest ma- 
terials for making book ends are the 
many varieties of petrified wood, traver- 

tine (so-called onyx), rhodonite, obsid- 
ian, jasper, marble, and jade. However, 
jade is now expensive. 

The making of book ends is princi- 
pally slab sawing and lapping, the pro- 
cedures for which are adequately de- 
scribed in Chapters 4 and 11, respec- 
tively. 

It is a sad fact that almost all book 
ends offered in the market do not serve 
the purpose for which they were in- 
tended . . . to hold up books. The rea- 
son for this is that the books are usu- 
ally heavier than the materials designed 
to hold them. The artist in stone, how- 
ever, has no excuse for making ineffi- 
cient book ends, for he is dealing with 
heavy materials. Therefore, the lapidary 



should select two chunks of good ma- 
terial weighing about 10 pounds each if 
he wants book ends that will hold up- 
right from five to ten volumes. Smaller 
book ends will serve only an aesthetic 
purpose rather than a utilitarian purpose 
and will hold only a volume or two. 

Petrified wood makes interesting and 
beautiful book ends. Select it as slices 
of a log section if you find such mate- 
rial available. There are many adver- 
tisers in all issues of the magazines serv- 
ing the field who offer these massive 
materials on a satisfaction or money- 

refunded basis. Petrified wood book ends 
should be no less than 2” and up to 4” 
in thickness. Do nothing to the outside 
but leave the interesting bark untreated. 

Slab the chunks so that there is a per- 
pendicular face that holds the books, a 
flat face that rests on the desk or table. 
Many operators never polish these faces 
but cover them with felt to protect the 
furniture and books from scratches. Ac- 

tually, one never sees these surfaces 

when they are in use. The front and the 
back of the book ends should be lapped 
and polished on the lapping machine. 

SPHERES 

A great area of interest at any of the 
gem and mineral shows given each year 
by the 600 gem and mineral clubs or 
their Federations is a display of spheres. 
There is no better way in which a great 
variety of beautiful gem materials can 
be seen in their various colorings and 
markings. Spheres are not difficult to 

make and most of the drudgery in their 
preparation has been eliminated since 
sphere-cutting machinery has been de- 
vised. One of these machines is seen in 
Fig. 153. 

However, if one wishes just a few 
spheres, the cost of a machine is not 
indicated and the operator can deo- fine 

work with an inexpensive gadget con- 
sisting of two pieces of pipe machined 

to a 45° angle on the inside. One piece 
of pipe is attached to the arbor shaft 

Courtesy, Walter Pilkington 

Fic. 153. The Victor sphere-making machine. 
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WROUGHT IRON 
PIPE CAPS MAKE 
GOOD SPHERE 
CUTTERS 

NN” \ \ 
READ ‘/2 HOLE, 
SERT Baur. 

Fic. 154. Sphere-making cups are easily 

made. 

and the other piece is held in the hand, 

the sphere revolving between the pieces 
as it is ground to shape. The operator 
should have several sets of these pipes 
or pipe bushings. The resulting sphere 
will always be one third larger than the 
diameter of the pipes used (Fig. 154). 

After selection of the material it is 
cut to a cube in the slabbing saw. Then 
saw off the corners. After these opera- 

tions the cutter has a roughed-out ball. 

This is then taken to the coarse grinding 
wheel and the projections are ground 
until a better sphere is attained. 

Mix grits and water in a fruit jar or 

some other handy receptacle—100 grit 
for large hard spheres, 220 grit for 
smaller or softer spheres. Stuff some pa- 
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per or rags in each piece of pipe and 

soak them with the grit mixture. As the 

grit falls into the splash pan it should 

be replaced with the free hand, the en- 

gaged hand meanwhile turning the pipe 

it is holding so as to distribute the pres- 

sure. Keep the sphere moving and keep 

it grinding. When a perfect sphere that 

is scratch free is finally attained, the 

paper or rags can be removed, The pipes 

and sphere are thoroughly washed and 
the sphere is then ground further with 
400 or 600 grit. After again washing the 
pipes and sphere, tie a piece of felt or 
canvas over each pipe. Leave enough 

slack so that there will be room for the 

sphere to revolve in the two depressions 

in the pipes. Final polish is accomplished 

with the conventional tin oxide or cerium 

oxide slurry. An interesting way to dis- 
play spheres is shown in Fig. 155. 

In the following pages we offer many 
illustrations of the best lapidary work 
turned out by amateurs all over America. 

The exception, of course, is the work of 

Donal Hord and his assistant, Homer 

Dana, shown in the previous chapter. 

Hord’s work is known throughout the 

world and he is regarded as one of the 
greatest of modern sculptors, especially 

in hard gem materials. The progressive 

studies of some of his work indicate the 
beginning imaginings and the final re- 
sult. In a smaller way, the cutter of 

novelties must operate in the same man- 

ner even if the gemcraft project is only 

a set of gemstone buttons for a dress or 
a bola tie for himself. This is one branch 
of the lapidary art where you must “plan 

your work and work your plan.” 
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Fic. 156. Bronze dragon balancing a sphere of brecciated jasper from California, 

by Leo J. Houlihan, of Conesus, New York. 
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Fic. 159. “Plumes for the Knight”—coat of arms in silver and plume agate by 

Colonel Richard L. Mitchell, of Alexandria, Virginia. 



Fic. 160. “The Old Spinning Wheel,” made entirely of Montana moss agate, by 
Claire A. Kennedy of Milwaukie, Oregon. 
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Fic. 162. “The Fire Eating Cloc of honey onyx, by Richard Porter, of 
Muscoy, Californi 
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Fic. 165. “African Belle,” a combination of intarsia and carving, made by Olive 

M. Colhour, of Seattle, Washington. The materials were saved for a period of three 

years in order to secure pieces containing the correct figure. The composition took 
three months to make and there are 100 pieces in it. 

The background is petrified wood from Washington; hair is obsidian from Glass 
Buttes, Oregon; hair bands and dress are wonderstone from Nevada; eyebrows and 

lashes are black jade from California; the white of the eye is chert from California; 

skin tones are Bruno Canyon jasper from Idaho; the green beads are ricolite from 

New Mexico; earrings are pink wonderstone from California; and lips, beads, and 

earring trim are red glass. Mrs. Colhour made her own frame of combed gumwood 

and copper. The finished piece is 18” x 20”. 

“African Belle” won a competition sponsored jointly by the Northwest Federation of 

Mineralogical Societies and the Lapidary Journal, and appeared on the August 1959 

cover of that magazine. Mrs. Colhour’s “Geisha” also won second place in the same 

competition, and is shown in Fig. 166. 



Fic. 166. “Geisha,” another combination intarsia and carving by Olive M. Colhour. 

The finished size of the picture is 18” x 22” and consists of 154 pieces. 10 feet of 

jade strip were used in the shoji (screen). 300 slices were cut for the selection, ap- 
proximately 1100 saw cuts were made, and the entire piece took 436 hours of work. 

14 types of materials were used, among them: verd-antique from Canada for ceiling 

and floors; black jade from California for shoji strips and hair; green nephrite jade from 
Canada for the pedestal; carnelian from Washington in the flower; howlite from Cali- 
fornia for cuffs and neckpiece; jadeite from California under the pedestal; jadeite from 
Burma for the leaves and Alaskan green nephrite jade for the stem of the flower; opal 
from Australia for the flower center and hair comb; clear agate from Oregon for the 
shoji panes; brucite from Washington for the under-dress; wonderstone from Nevada 
for the kimono; and fossil ivory from Alaska for the hairpins. The frame is combed 
gumwood and copper, with Japanese characters for the word “Geisha” in copper. 



Fic. 167. “The Fringed Lily,” a combination intarsia and high relief carving made 
by Olive M. Colhour, was made of abalone shell and brucite, and is inlaid, rather 

than appliquéd with cement. 



Chapter 14 

Gems 

THERE is a growing 

field of interest among advanced lapi- 
daries today in the field of mosaics and 
intarsia. With the prevalence of modern 
architecture in office buildings, churches, 
schools, and public buildings, architects 
are calling more and more upon the serv- 

ices of skilled artisans in stone to create 
and execute these forms of gemcraft for 
architectural embellishment. Many of 
the new buildings in the last five years 
have included extensive and elaborate 
use of these ancient art forms. Probably 
the most notable example of this is the 

use of mosaics in the outer walls of the 
University of Mexico in Mexico City, 
said to be the most modern and the 
most beautiful university in the world. 
The opportunities for gemcutters who 

can master these branches of the lapi- 
dary art are unlimited, for there is a 
crying need for competent artisans. If 

any readers progress in gemcraft to the 

point where they are proficient in these 
media and they want to pursue a career 
in this field, they should show examples 

of their work to leading architectural 
firms in the large cities, accompanied by 
sketches for larger projects. 

Roughly speaking, mosaics are pic- 
tures made up of pieces of colored glass 
and other materials, while intarsias are 
made up strictly of cut stones. Intarsia 
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Mosaic and Intarsia in - 

is far more difficult to achieve because 
each piece that is inlaid must be cut 
and ground to exactness and must be ab- 
solutely the same thickness, while pieces 
of glass are broken and uneven and 
sometimes vary a great deal in thick- 
ness. 

Mosaics are among the very oldest of 
the world’s art forms, probably preceded 
by established forms of architecture, 
painting, and music. One of the most 
famous of the ancient mosaics has been 
buried in the ashes of Vesuvius for more 
than 2,000 years. It portrays a dog on 

a doorstep with the admonition cave 
canem, or “beware the dog.” Almost the 
entire interior and much of the exterior 
of the Cathedral of Saint Mark in Venice 
is covered with elaborate mosaics. The 
Venetians particularly were the world’s 
greatest mosaic artists because they pos- 

sessed the secrets of making fine colored 
glass. Even today mosaics made any- 

where in the world depend on Venetian 
glass for their materials. Florence be- 
came a rival of Venice, and since the 

Venetians would not give their glass to 
the Florentines, because of jealousy the 
Florentines turned to stone and intar- 
sia work in which they became highly 
skilled. 

Today’s methods of making mosaics 
are the same as those of old Venice, 



except that today the artisan has the 
advantage of wire saws and motors. 
Hours of work were formerly required 
for tasks now accomplished in a few 
minutes by use of the trim saw. The art 
had deteriorated in the 1980’s to the 
point where only one apprentice was 
learning the trade instead of the 30 or 
40 that were previously allowed to learn 
it. These men learned the trade not so 
much to create new mosaics as to keep 
in repair the precious inheritance of the 
old mosaics. 

After the war, John B. Skupen, Jr., of 
San Francisco, went to Italy and studied 
the craft under several masters. He has 
since taught the craft to many students 
in the San Francisco Gem & Mineral So- 
ciety until that Society has become fa- 
mous for its mosaic and intarsia work. 
This is only one of the factors that makes 
this group probably the most advanced 
of any of the lapidary groups in America 
today. Many of their members also excel 

in carving. 

The first step in mosaic or intarsia 

work is to draw the design and cut it 
up into pieces which are glued to slabs 
of stone. Each piece is then cut out and 

fitted into the design as a whole, as in 
putting together a jigsaw puzzle. After 

the pieces have all been cut and put 
into place, they are cast as a unit into 

cement. The whole picture is then 
lapped and polished with conventional 

lapidary procedure, as described in 

Chapter 11. 
As Mr. Skupen reported in a recent 

Lapidary Journal article, “One of the 
most important considerations in stone 

mosaics is the design with which you 
begin. A poorly thought out design can 
cause much extra work later on in cut- 

ting the stones. A good design will an- 

ticipate the problem points and eliminate 
them. In basic approach to the problem 

of design one can say: “Well, I have a 
lot of slabs to use, what can I do with 

them?’ or, ‘I find the suggestion of a 
picture in this piece, and if I cut it here 
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and put something there, etc. . . .” Each 
approach has its own problems, but the 
second is the most difficult, mostly be- 
cause it is a cut and fit method. 

“The limitations to design are due pri- 
marily to cutting the size of stones de- 
sired to make a picture as you want it 
to be. Very small pieces are easily lost 
or broken, large pieces are hard to han- 
dle. Long thin pieces are difficult to 
work, and inside curves are touchy.” 

The thickness of the saw blade makes 
sharp inside corners almost impossible if 
the angle is small. Cutting outside cor- 
ners requires a very steady hand. Suc- 
cessful stone mosaics should rely on the 
contrast of adjoining pieces of material 
rather than on the pattern contained in 
the stone. Figure 168 shows a simple 
sketch of a calla lily which Mr. Skupen 
made from a seed catalog to illustrate 
this. In this design it is not necessary 
to use any suggestion of lines in the in- 
dividual pieces, although a bit of shad- 
ing of the lower lip on the right will 
help to give a feeling of depth to the 
work. There are six pieces in the figure, 

plus the background. None of the inside 
curves is sharp and tricky and there is 
no place that is really difficult to saw. 
Consider the background, however. To 
cut it with a trim saw in one piece 

would be impossible, even if the stem 
were shorter and three times as thick. 

A great consideration in cutting such a 

large piece is the small table on most 
trim saws. Break the background up into 
smaller pieces, as indicated by the dotted 
lines in the diagram. These lines do not 
have to follow the ones shown but can 
be placed where you choose. 

After the design has been completed, 
several paper copies are made. In sim- 
ple work generally two or three are 
enough. In his paper Mr. Skupen de- 

scribes the process thus: 
“They must be very accurate, how- 

ever, and with sharp fine lines to show 
the parts. One copy is a mirror image 

of the finished picture. It is easily made 
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red material. from figu may be cut Fic. 168. Showing how a pattern 



by tracing through a piece of paper with 
a piece of carbon faced up under it. 
This will mark the back of the paper 
with a mirror image. Now number all 
of the pieces on all copies to correspond. 

“The mirror is called the prime copy 
and is the reverse of the finished work. 
As the individual pieces are finished they 
are placed on it in their corresponding 
position with the backs up to help keep 
track of them. In complicated pieces 
they are glued onto it. Leave the paper 
on the individual stones until all of the 
pieces have been cut. This makes it a 
little easier to keep track of them in put- 
ting them together, especially if there 
are a lot similar in size and shape. 

“The individual pieces are now cut out 

of the working copy with a pair of scis- 
sors and glued onto the slabs face up. 
It is important to cut the paper as ex- 
actly as possible on the lines. This rep- 
resents the surface of the finished work. 
Household cement such as Duco, Bond, 

Fuller Brush Company’s household ce- 
ment, etc., are best to use. They are 

waterproof and oilproof and durable. 

Next, take a sharp pointed knife or razor 
blade and cut around the edge of the 
paper through the cement. This is be- 
cause the glue will tend to curl up in 
sawing and obscure the edge of the pa- 
per. Do not cut the paper as this will 
cause trouble later on. 

“As you glue down the pieces of pa- 

per consider how each individual piece 
will fit into the finished design. If there 
is a suggestion of lines in the stone, such 
as is found in onyx, lay the paper on 
the stone so that the lines will go in the 
same direction in the finished piece. Let 
us look at our calla lily again. Let us 

say that we make the background out 
of a banded material. The best appear- 
ance would be to have the bands all 
parallel in the finished work, as if it were 
a single slice with the design cut out 
of it. Our sketch shows the effects of 
not doing so, when one of the pieces is 

at an angle. 
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“If you do not have large enough slabs 
of background material to make any of 
the pieces that you need from one slab, 
you can piece it out as the sketch shows. 
Simply cut the paper design according 

to what you can do, re-number the 
pieces, note the changes on the other 
copies of the design and continue.” 

This process can be used to make up 
a lot of forms not found in natural 
stones. Perhaps you want to make up 

a piece that shows a circle with a band 
around it. You have a banded material 
with a wave in it to use. Draw the circle 
and, to avoid a lot of sharp corners, a 
smaller one inside it. Cut the ring into 
pie-shaped pieces and glue them to the 
slab in appropriate places, one at a time. 

Cut them out and fit them together into 
a circle. The sketch will help you to 

visualize the method. 
The next step is to cut the individual 

pieces of stone from the slabs on the 
trim saw. This is the main job in stone 

mosaic work. A good job of sawing will 
make a workmanlike finished product. A 

poor job of sawing may in part be cor- 
rected, but might not be correctable. It 
is most important to cut the slabs ex- 
actly to the edge of the paper, neither 
more nor less. If there is a bit of the 
stone left sticking out, or you cut into 

the paper, the adjoining piece will not 
butt up to it closely, leaving some gaps 
when the work is finished. On the first 
couple of mosaics do not worry too much 

about the spaces. Experience will show 
you quickly how much of a space is dis- 
tracting to the eye in the finished pic- 

ture. 

A few hints on sawing will probably 
help you. It is a bit difficult to cut a 
sharp-angled corner; also they are frag- 
ile when cut and easily broken. Make 

the most difficult of the cuts on the two 
sides of the angle first. Then cut out 
the rest of the piece, leaving the other 

side of the angle until last. Then cut 
from the sharp angle into the thicker 

part of the piece rather than the other 



way around. The sharp point will then 

be cut first and supported by the rest 

of the piece. 

It is better to leave a bit of material 

on the edge of the piece and take it off 

with a second pass than to cut off too 

much and cut into the paper. Best of 
all, of course, is to cut it exactly right 

the first time. When cleaning up the cut 
like this, support the other side of the 
saw blade with your thumb to keep from 

bending the blade. 
Inside curves are a tricky thing to cut. 

First, cut out as much material as pos- 

sible in straight cuts parallel to the 
curve. Then at right angles to the curve 
make a lot of short cuts exactly to the 
edge of the paper. Break out of the way 

as much of the material as you can from 

between these cuts. By working back 
and forth along the curve, carefully re- 
move the rest of the material. Outside 
curves are done more or less the same 
way. Consult the sketch in Fig. 168 to 
illustrate these points. The straight lines 
indicate the saw cuts and show only the 
actual length of the new cut. Look at 
them as if the material cut off by the 
previous cuts were actually removed and 
no longer there to see how this works. 

Since the skilled polisher of rocks is 
more used to working with a grinder 
than a saw blade to remove material 
from his stones, he is probably going 

to be sorely tempted to use the grinders 

overmuch in doing mosaic work. On 
blunt-angled strong pieces this is easily 

done without too much risk. On the 
sharp-angled fragile pieces this can 

easily break up a piece too much to 

be able to use it in the finished picture. 
Generally, if a stone breaks, you can 

simply consider that you now have two 

pieces instead of one at that point in 

the picture. Simply using care not to 

cause any more material to break off 
of the broken edge, finish cutting the 
pieces out and ignore the fact that it is 
broken. It probably will not show at all 
in the finished mosaic. 
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Thin narrow pieces when they break 

are liable to shatter beyond use. It is 

possible to do a complete mosaic with- 

out grinding a single piece. But this will 

take very skilled and careful use of the 

trim saw. 

Do not use grinders. If you start do- 

ing this on the first pieces you will be 

passing up a chance to develop your 

skill with the trim saw on simple things. 

Then, in doing the more difficult, you 
will not have that experience to draw 

upon. 
As each piece is finished, place it face 

down on the prime copy in its appro- 

priate place. Remember that the face of 
the piece is the side with the paper 
glued upon it. Due to the curve of the 
saw blade, there will be bigger gaps be- 
tween the stones on the backs than on 
the fronts. To check how much space 
there is you can place them together on 

a piece of glass and lift them up over 

your head and look up at the face. You 
might try holding this arrangement over 

a light and looking down from the back, 
but this tends to magnify the appear- 

ance of the gaps. When you find a gap, 
check to see whether it is because you 

cut into the paper on one piece, or did 
not get enough material off the stone. 
It is best to wait until you have all of 
the pieces cut to do this final fitting. 

Then you can see how the whole thing 
fits together before proceeding. 

Take the paper off the pieces. Wet- 

ting them with water will weaken the 

paper and it can be scraped off, along 

with the glue. Putting the design to- 
gether on a sheet of glass, face down, 
is the best way to get a flat finished 
surface. A tiny dab of household cement 
will hold them in place and come off 
easily. Too much will either raise the 
pieces from the glass, or make it too 
hard to get them off the glass when it 
is finished. Acetone will thin out the 
household cement and make removal 
easier. 

Bend a strip of metal about 1” wide 
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_ Fic. 169. Colored bits of gemstone materials cemented to a backing to create a 
design, by Geraldine Schidlowski, of La Mesa, California. 



Fic. 170. “Midsummer Bouquet,” a crude but highly interesting mosaic of unpolished 

chips from Indian arrowheads assembled with great imagination by Josephine Roberts, 

of Duckwater, Nevada. Such work provides a source of pleasure and achievement to 

someone with rocks but no machinery for polishing them. 



Fic. 171. A scene in opal chips, a crude form of mosaic. The picture represents 
Australian kookaburras on a wattle tree, or kingfishers on an acacia tree. The trunk 
is of white opal and the tree flowers are made of crushed yellow opal. The picture is 
15” x 23” (maker unknown). 



Fic. 172. A floral picture in tumbled gemstones, by Henry and Carol Green, of 

Hawthorne, California. 



around the outside of the picture as a 
mold for casting. Overlap the ends and 
hold them together with a couple of 
clips made out of heavy wire, such as 
is used for wire coat hangers. This 
should fit around the edge of the pic- 
ture as closely as possible, as cement 
will fill in any spaces. The bottom edge 
should be flush with the glass with no 
gaps for the cement to run through, 
showing as you look at the edges. A 
piece of hardware cloth, about 14” mesh 
size, is cut to fit into this metal mold, 

rather closely over the back of the pieces. 
And now the picture is ready to cast. 

Portland cement and fine sand are 
adequate to use, mixed about half and 
half. This is a very rich mixture. There 
are a lot of other things on the market 
such as magnesite and dental cements. 
One advantage of magnesite is that it 

can be colored somewhat to match the 
over-all color of the finished picture. 

Wet the stones thoroughly so that the 
cement can stick to them. Then put in 
a bit of the cement and work it into 
the cracks between the stones. Add 
enough to cover the whole work about 
4” deep. Push the hardware cloth into 
this cement and fill the mold and smooth 
off the back. If you want a loop stick- 
ing out of the back to hang it by, weave 
the ends of a wire through the hard- 
ware cloth and leave the loop in the 

middle sticking out of the cement. Now 
jiggle the whole work up and down to 

work the bubbles out of the cement. 
You can use your fingers to tamp it in, 

and you can hold the glass pane and 
jiggle it up and down. Allow the ce- 

ment to harden and cure. After it is 
set it is a good idea to wet the back 

for three or four days to help the ce- 

ment “cure.” 
When the cement has cured, take the 

completed picture off the glass. Soaking 

the whole works in water will weaken 

the household cement so that it comes 

right off, unless you have used too much 

of it. In that case use lacquer thinner. 
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Take off the metal strip and your mosaic 
picture is ready to lap. 

Since lapping is a subject in itself, 
only a couple of comments are offered. 
If you use a few pieces of soft mate- 
rial, such as malachite or onyx, do not 

use them at the corners. Have materials 
at the corners that will act like bear- 
ings, and keep from wearing down one 
corner or edge faster than the others. 
Note that you do not polish each in- 
dividual piece but you polish the pic- 
ture as a whole. The reason is that it 
is difficult to polish the small pieces and 
keep them really flat. The surface of the 

assembled picture would then be wavy. 
Polishing the whole picture at once will 
assure a much more perfect surface. 

Consider also that, when you are lap- 
ping, considerable suction can be built 
up between the two surfaces. Conse- 
quently, be careful not to pull any of 
the individual pieces of stone loose from 
the rest of the picture, especially along 
the edges. 

After the lapping and polishing, your 
picture is done . . . a picture that will 
never fade or grow dim through the ages 

as paintings and photographs will. Mak- 
ing stone mosaics has one great advan- 

tage .. . the stones do not have to be 
first-class gem quality. A lot of material 

you would pass over as not being good 
enough for gemstones is good enough 

for mosaics. Therefore, save all your 

scrap materials from your other lapidary 

activities and make a “library” of gem 
materials. Your box of scrap may some 

day yield the very color you need for 

your design. 
In the accompanying _ illustrations 

(Figs. 169-177) we show some very 

simple mosaic work . . . just the gluing 
of pieces of unpolished stone in a de- 

sign. Also shown are Venetian intarsias, 

an example of the work of John Skupen, 
the incomparable intarsia of Joseph A. 

Phetteplace, and other interesting exam- 

ples of the art. 



Fic. 173. Three examples of the magnificent gemstone intarsia creations of Montici 

+1 New York and Florence, Italy. The experienced rockhound will readily recognize 

the skillful use of dendritic patterns in the stones used. The owl is particularly interest- 

ing because it is cut from onyx in what is known as libro-aperto (open book), that 

gives identical markings on each side. This is the method that lapidaries use in achiev- 

ing butterfly effects. Even the eyes are a part of the same stone. 



Fic. 174. Portion of a 100-foot mural in glass and gemstones representing a Balinese 
festival, made by Mary Bowling for the Bali Room of the Beverly Hilton Hotel in 

Beverly Hills, California. 



Fic. 175. Intarsia of “Man o’ War,” by Joseph A. Phetteplace, of Wauzeka, Wis- 

consin. This picture is one of the greatest intarsias ever created by an American. More 

than 3,000 hours of work were spent in cutting and polishing the 1,000 individual 
gems that make up the work, in what is termed pietre dure mosaic. 
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Chapter 15 * 

Useful Tables and 

Bibliography 

As wE have stated 
earlier in this book, it is not necessary 

for the reader to know that amethyst 
is only purple quartz in order to have 

wholesome fun and recreation in the 
hobby of gemcraft. However, as in all 
forms of endeavor, knowledge is power, 
and the gemcutter who comes to know 
the characteristics of his gem materials 

is certainly bound to appreciate them 
better. It is inevitable, once machinery 

has been acquired and some cutting has 
been done, that the novice will want to 

acquire information that will guide him 
in his purchases of materials and take 
him to places where he can gather his 
own rocks. Therefore, we list in the fol- 

lowing pages most of the books that are 
currently available on subjects allied 
with the rockhounding hobby. These 

books can be purchased from almost 
any dealer advertising in the pages of 
the magazines serving the hobby. The 
publisher's or distributor’s name and ad- 

dress are given in each case. Most of 

the magazines maintain a Book Depart- 

ment for the convenience of readers, 

many of whom are far removed from 
book shops or rock shops. A list of these 
magazines will be found in Chapter 2. 

Books do go out of print and prices 
do change, but this is the book situa- 

tion as of October 1959. 
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OTHER BOOKS ABOUT 

GEMCUTTING 

Gem Cutting ... A Lapidary’s Manual, 

by Captain John Sinkankas—$8.95, D. 

Van Nostrand Co., Inc., 120 Alexander 

St., Princeton, N. J. 

Gem Cutting, by J. Daniel Willems, M.D. 
—$4.50, Chas. A. Bennett Co., Inc., 237 

N. Monroe St., Peoria, Il. 

Jewelry, Gem Cutting & Metalcraft, by Wil- 

liam T. Baxter—$5.75, McGraw-Hill Book 

Co., Inc., 3830 W. 42nd St., New York 

36, N. Y. 

The Art of Gem Cutting, by Dr. Henry C. 

Dake—$2.00, Mineralogist Publishing Co., 

329 S.E. 32nd Ave., Portland 15, Ore. 

The Books of Gem Cuts (in two loose-leaf 
volumes )—$2.50 each, M.D.R. Mfg. Co., 

Inc., 4853 W. Jefferson Blvd., Los An- 

geles 16, Calif. 

How to Cut Gems, by Dan and Marie 
O’Brien—$1.00, O’Brien Lapidary Equip- 

ment Co., 1116 N. Wilcox Ave., Los An- 

geles 38, Calif. 

Facet Cutters Handbook, by Edward J. 
Soukup, G.G., F.G.A.—$2.00, Gems & 

Minerals, Box 687, Mentone, Calif. 

Tumbling Techniques, by G. L. Daniel— 
$1.00, Gordon’s, 1810 E. Anaheim St., 

Long Beach, Calif. 

Gem Tumbling & Baroque Jewelry Making, 
by Arthur and Lila Victor—$2.00, Victor 

Agate Shop, 1709 Cedar, Spokane 41, 

Wash. 



Working with Agate, by Melvin L. Kathan 

—$1.00, Melvin L. Kathan, 316 N.E. 44th 

Ave., Portland 18, Ore. 
The How & Why of Picking Agates, by 

Robert R. and Hazel C. Minton—$1.50, 

Minton’s, 6405 N. Portsmouth, Portland 

8, Ore. 

The Diamond Saw and Its Operation, by 
Wilfred C. Eyles—50¢, Lapidary Journal, 
Box 518, Del Mar, Calif. 

BOOKS ON MINERALS 

Getting Acquainted with Minerals, by 
George L. English—$6.95, McGraw-Hill 

Book Co., Inc., 330 W. 42nd St., New 

York 86, N. Y. 

Quartz Family Minerals, by Dake, Fleener 
& Wilson—$4.75, McGraw-Hill Book Co., 

Inc., 330 W. 42nd St., New York 386, 

N. Y. 
Rocks & Minerals, by Richard M. Pearl— 

$1.95, Barnes & Noble, Inc., 105 Fifth 

Ave., New York 8, N. Y. 

Rocks & Minerals, by Herbert S. Zim and 

Paul R. Shaffer—$2.50, Simon & Schuster, 

Inc., 186 W. 52nd St., New York 19, 

N. Y. ($1.00 in paper back) 

A Field Guide to Rocks & Minerals, by 

Dr. Frederick H. Pough—$3.95, Hough- 
ton Mifflin Co., Wayside Rd., Burlington, 

Mass. 

Among the Rocks (for children), by Terry 
Shannon—$2.50, Sterling Publishing Co., 

Inc., 419 Fourth Ave., New York 16, 

Ney. 

Rocks & Minerals of California and Their 
Stories, by Vinson Brown and David Al- 

lan—$2.75, Naturegraph Co., San Martin, 

Calif. 

The First Book of Stones (for children), by 
M. B. Cormack—$1.95, Franklin Watts, 

Inc., 699 Madison Ave., New York 21, 

IN@RYG 

Rocks & Their Stories, by Carroll Lane 
Fenton and Mildred Adams Fenton— 
$2.75, Doubleday & Co., Garden City, 
ING Mf 

Hew to Know the Minerals and Rocks, by 
Richard M. Pearl—$3.75, McGraw-Hill 
Book Co., Inc., 8330 W. 42nd St., New 
York’ S6N. Y, 

Mineralogical Dictionary, by Chambers— 
$4.75, Chemical Publishing Co., 212 
Fifth Ave., New York 10, N. Y. 
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Field Book of Common Rocks and Minerals, 

by F. B. Loomis—$3.50, G. P. Putnam’s 

Sons, 210 Madison Ave., New York 16, 

N.2Y; 
The Uranium and Fluorescent Minerals, by 

Dr. Henry C. Dake—$2.00, Mineralogist 

Publishing Co., 329 S.E. 32nd Ave., Port- 

land 15, Ore. 
The Agate Book, by Dr. Henry C. Dake— 

$2.00, Mineralogist Publishing Co., 329 
S.E. 32nd Ave., Portland 15, Ore. 

My Hobby Is Collecting Rocks & Minerals, 
by David E. Jensen—$3.95, Hart Pub- 
lishing Co., 670 Fifth Ave., New York 

1OeN:. Ye 

BOOKS ON GEMOLOGY AND THE 

PROPERTIES OF GEMS 

The Story of the Gems, by Herbert P. Whit- 
lock—$5.00, Emerson Books, Inc., 251 W. 

19th St., New York 11, N. Y. 

A Key to Precious Stones, by L. J. Spencer 

—$3.50, Emerson Books, Inc., 251 W. 

19th St., New York 11, N. Y. 

Gem Testing, by B. W. Anderson—$5.00, 
Emerson Books, Inc., 251 W. 19th St., 

New York 11, N. Y. 

Handbook of Gem Identification, by Rich- 
ard T. Liddicoat, Jr.—$6.00, Gemological 

Institute of America, 11940 San Vicente 

Blvd., Los Angeles 49, Calif. 

Dictionary of Gems & Gemology, by Robert 
M. Shipley—$5.50, Gemological Institute 
of America, 11940 San Vicente Blvd., Los 

Angeles 49, Calif. 

Roman Book of Precious Stones, by Sydney 
H. Ball—$6.75, Gemological Institute of 

America, 11940 San Vicente Blvd., Los 

Angeles 49, Calif. 

Inclusions as a Means of Gemstone Iden- 
tification, by Edward J. Gubelin—$6.75, 
Gemological Institute of America, 11940 

San Vicente Blvd., Los Angeles 49, Calif. 
The Story of Jade, by Herbert P. Whitlock 

and Martin L. Ehrmann—$12.50, Sheri- 

dan House, 257 Fourth Ave., New York 

LOMINGEYe 

Chinese Jade Carving, by S. Howard Hans- 
ford—$8.00, Lapidary Journal, Box 518, 
Del Mar, Calif. 

Gems & Gem Materials, by Edward H. 
Kraus—$6.00, McGraw-Hill Book Co., 
Inc., 330 W. 42nd St., New York 36, 
Niaye 



Gem Materials Data Book, by Charles J. 
Parsons, C.G., F.G.A., and Edward J. 
Soukup, G.G., F.G.A.—$2.00, Gems & 
Minerals, Box 687, Mentone, Calif. 

Practical Gemology, by Robert Webster— 
$3.50, George H. Marcher, 5250 Broad- 
way Terrace, Oakland 18, Calif. 

Gemstones, by G. F. Herbert Smith—$12.50, 
Pitman Publishing Corporation, 2 West 
45th St., New York 86, N. Y. 

Popular Gemology, by Richard M. Pearl— 
$4.00, Alan Swallow, 2679 S. York St., 
Denver 10, Colo. 

Diamond Technology, by Paul Grodzinski 
—$10.00, Lapidary Journal, Box 518, Del 

Mar, Calif. 

Gemstones of North America, by Captain 
John Sinkankas—$15.00, D. Van Nos- 
trand Co., Inc., 120 Alexander St., Prince- 
ton, N. J. 

Gemstones of the United States—25¢, U.S. 
Government Printing Office, Washington, 

D. C., Catalog I 19.8:1042—G. 

BOOKS ON WHERE TO GO 

FOR ROCKS 

Northwest Gem Trails, by Dr. Henry C. 
Dake—$2.00, Mineralogist Publishing Co., 
329 S.E. 82nd Ave., Portland 15, Ore. 

Arizona Gem Trails (and the Colorado Des- 
ert in California), by J. Ellis Ransom— 

$2.00, Mineralogist Publishing Co., 329 

S.E. 32nd Ave., Portland 15, Ore. 

Petrified Forest Trails, by J. Ellis Ransom 
—$2.00, Mineralogist Publishing Co., 329 

S.E. 82nd Ave., Portland 15, Ore. 

Midwest Gem Trails, by June Culp Zeitner 

—$2.00, Mineralogist Publishing Co., 329 
S.E. 32nd Ave., Portland 15, Ore. 

Colorado Gem Trails & Mineral Guide, by 
Richard M. Pearl—$2.95, Alan Swallow, 

2679 S. York St., Denver 10, Colo. 

Gem Trails of Texas, by Bessie W. Simp- 
son—$2.50, Gem Trails of Texas, Box 537, 

Granbury, Tex. 

The Rock Collector's Nevada & Idaho, by 
Darold J. Henry—$2.50, Gordon’s, 1810 

E. Anaheim St., Long Beach, Calif. 

California Gem Trails, by Darold J. Henry 
—$2.50, Gordon’s, 1810 E. Anaheim St., 

Long Beach, Calif. 
Arizona Gem Fields, by Alton Duke—$2.50, 

Arizona Gem Fields, Box 1402, Yuma, 

Ariz. 
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Mineralogical Journeys in Arizona, by Ar- 
thur L. Flagg—$4.85, Fred H. Bitner, 
Box 1025, Scottsdale, Ariz. 

MISCELLANEOUS BOOKS 

ABOUT ROCKS 

The Rock Book, by Carroll & Mildred Fen- 
ton—$7.50, Doubleday & Co., Inc., Gar- 
den City, N. Y. 

Popular Prospecting, by Dr. Henry C. Dake 
—$2.00, Mineralogist Publishing Co., 329 

S.E. 32nd Ave., Portland 15, Ore. 

Handbook for Prospectors, by M. W. von 
Bernewitz—$9.00, McGraw-Hill Book Co., 

Inc., 880 W. 42nd St., New York 386, 

NoY. 
Rocks, Rivers and the Changing Earth, by 

Herman & Nina Schneider—$3.00, Wil- 

liam R. Scott, Inc., 8 W. 13th St., New 

York 11, N. Y. (For young adults.) 
The Fossil Book, by Carroll Lane Fenton 

and Mildred Adams Fenton—$12.50, 

Doubleday & Co., Garden City, N. Y. 

Treasures of the Earth, by Fred Reinfeld— 
$2.95, Sterling Publishing Co., Inc., 419 

Fourth Ave., New York 16, N. Y. 

Restless Earth, by Rose Wyler and Gerald 
Ames—$2.50, Abelard-Schuman, Inc., 404 

Fourth Ave., New York 16, N. Y. 

BOOKS ON JEWELRY MAKING 

Jewelry Making for the Beginning Crafts- 
man, by Greta Pack—$3.75, D. Van Nos- 

trand Co., Inc., 120 Alexander St., 

Princeton, N. J. 

Jewelry & Enameling, by Greta Pack— 
$4.95, D. Van Nostrand Co., Inc., 120 

Alexander St., Princeton, N. J. 

The Jewelry Engravers Manual, by John J. 
Bowman—$3.50, D. Van Nostrand Co., 

Inc., 120 Alexander St., Princeton, N. J. 

Chains ¢+ Beads, by Greta Pack--$3.75, D. 

Van Nostrand Co., Inc., 120 Alexander 

St., Princeton, N. J. 

The Jewelry Repair Manual, by R. Allan 
Hardy & John J. Bowman—$4.85, D. Van 

Nostrand Co., Inc., 120 Alexander St., 

Princeton, N. J. 

Hand Made Jewelry, by Louis Weiner— 
$3.95, D. Van Nostrand Co., Inc., 120 

Alexander St., Princeton, N. J. 

Enameling on Metal, by Oppi Untracht— 
$7.50, Chilton Co., 56th & Chestnut Sts., 

Philadelphia 39, Pa. 



Enameling Principles & Practice, by Ken- 

neth F. Bates—$3.95, The World Pub- 

lishing Co., 2231 W. 110th St., Cleveland 

2, Ohio. 

The Navajo & Pueblo Silversmiths, by John 

Adair—$5.00, University of Oklahoma 

Press, Norman, Okla. 

Cabochon Jewelry Making, by Arthur & 

Lucille Sanger—$3.50, Chas. A. Bennett 

Co., Inc., 237 N. Monroe St., Peoria, Ill. 

Jewelry Making, by Murray Bovin—$2.95 

(hard cover $3.75), Murray Bovin, 68-36 

108th St., Forest Hills, N. Y. 

How to Make Modern Jewelry, by Charles 

J. Martin—$1.50 (hard cover $2.50), 

Simon & Schuster, Inc., 186 W. 52nd 

St., New York 19, N. Y. 



Conversion Tables 

Carat—one carat = 0.200 milligram by the International metric 
standards. This should not be confused with the word Karat, which 
is a measure of the fineness of gold. 

1 gram = 5 carats 
1 carat = 200 milligrams 
1 kilogram = 1000 grams 
1 avoirdupois ounce = 141.75 carats = 28.35 grams 
1 troy ounce = 37.8 grams 
1 avoirdupois pound = 2268 carats = 453.6 grams 
1 kilogram (1000 grams) = 2.203 pounds 
1 grain 14 of a metric carat = 0.05 metric grain 
1 pearl grain (not the equivalent of the 

avoirdupois grain) 
carat 

1 troy ounce 

440 gram = 14 carat 
4 pearl grains 

VY. pound 
_ 

(Most opal is sold by the troy ounce) 

Clark Standard Sizes for Rocks 

eimai avout ules” or eset te cos a Aaya de eer ches particle 
2 App aa eas 70 ye een cee ey mn ire cori an: ) eens cane fragment 
LEAT SO ie eS eats, he I A a eee OR 28 Ae KARE 3 pebble 
ee abo (Men eet cre mete s, canes, eran eR TOR le ae cobble 
PIVOCRINIG Gere LP LS cil Se eee acs Oey ee ln ee boulder 

Abbreviations 

Carat—ct. Grain—gr. Ounce—oz. Gram—gm. 
Pound—\lb. Penny weight—dwt. Millimeter—mm. 
Avoirdupois—avoir. 

Suggested Diamond Saw Speeds 

6” diameter—2500 rpm 14” diameter—950 rpm 
8” diameter—2000 rpm 16” diameter—850 rpm 

10” diameter—1500 rpm 20” diameter—800 rpm 
12” diameter—i200 rpm 

17 



Gem 

Apatitesctcneniae 

Epidote.."; ..-.4- 
Garnet 

various types... 
darker types... 

Peridotiyjaccas su. 

Phenacites..e ese: 

Litaniaeore eee 

aT OPA Zeeman 
Tourmaline...... 
ZATCOnSe eee 

Table of Faceting Angles 

Angles 

Crown | Pavilion 

42° 
43° 
43° 

41° 
39° 
42° 

43° 

42° 

42° 

42° 
40° 
39° 

39° 
43° 
42° 
39° 
41° 

40.5° 
39° 
40° 

Kind of Lap 

Tin 

Lap 

Tin- Type Lead 

Tin oxide * 

Tin oxide 

Tin oxide 

Linde A * 
Tin oxide 

6400 dia- 
mond * 
(kerosene) 

Tin oxide * 

Tin oxide 
Linde A * 
Linde A * 

(detergent) 
Tin oxide * 
Tin oxide 

Tin oxide 
Linde A 

6400 dia- 
mond 

Linde A * 
Tin oxide 

Linde A 

Cerium 
oxide 

Tripoli 

Tin oxide 

Linde A * 

Tin oxide 

Type Lucite 

Linde A * 

Linde A Cerium 
Tin oxide * 

Chrome 
oxide 

Linde A 

Tin oxide | Cerium * 
Linde A * 
Linde A * 

Linde A 

Linde A 

Linde A * 
Linde A * 

* Indicated preferred method, lap and polishing powder. 
Note: In some cases the above is a close approximation, and variations may be called for by variation 

in the material. In dealing with colored stones the angles of the facets are not so important from an 
optical standpoint, as a large part of the light entering a gem is absorbed and not returned through the 
crown. The deeper the color, the lower the angles need be in the pavilion area of the stone, in order to 
make it more shallow, and thus enhance the color. Cut for beauty of form and shape. 
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R.P.M. Speed Tables * 

Here is a table of r.p.m. speeds in relation to pulley sizes that will be useful to all machine 
operators. 

Diameter of Pulley on Machine in Inches 

Diameter 

Pulley Ae egy i 2 2% = Ye 3 4 5 bY 8 10 12 

tv ~ 17251495 1280 1075 950 850 715 540 430° 330, 265 215 175 
1¥ 2075 1725 1475 1290 1140 1030 850 645 515 395 320 265 215 
l 2400 2000 1725 1500 1340 1200 1000 750 600 460 375 315 250 
2 2779 2290 1970 1725 1530 1875 1145 850 685 530 430 345 285 
2% 3100 2580 2200 1930 1725 1550 1290 965 775 595 485 385 325 
2¥2 3450 2870 2460 2150 1900 1725 1435 1075 850 660 540 430 335 
3 4140 3450 2950 2580 2290 2070 1725 1290 1070 800 615 515 430 
4 9500 4575 3950 3450 3060 2775 2295 1725 1375 1060 860 700 575 
ts) 6850 5750 4920 4300 3825 3450 2865 2150 1725 1325 1075 860 715 
S¥2 8950 7475 6400 5600 4975 4480 3730 2790 2240 1725 1400 1120 930 
8 9200 7870 6900 6125 5520 4600 3450 2750 2120 1725 1375 1140 

10 9850 8620 7670 6900 5750 4300 3450 2650 2150 1725 1430 
12 9200 8280 6900 5160 4130 3180 2580 2075 1725 
15 8635 6470 5170 3970 3230 2580 2150 
18 7750 6200 4770 3880 3100 2580 

* Courtesy, Lapidary Journal. 
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Gemological Measures * 

COMPARATIVE SIZES OF GEMSTONES 

Stone Pearl Milli- 

Size Size meter Inch Carat Point 

(ss) (ps) (M/M) (") (ct) (pt) 

Dies een at Stee ee a oe 

1 4-5 1 3/64 1/200 Vp 
2 67 Ye 1/100 1 
3 8-9 1M, 1/64 
4 10 1, 1/16 1/50 2 
5 11-12 13) 
6 13-14 2 1/25 4 
7 15-16 2Ya 5/64 1/20 ( 
8 17-18 24 3/32 1/16 61/4 
g 19-20 2p 1/10 10 

10 21 23/4 7/64 
11 22-23 3 1/8 
12 24-25 3Ye 1/8 121/5 
13 26 2314 
14 27 33/, 9/64 15 
15 28-29 3p 
16 30 33/4 1/5 20 
17 31-32 4 5/32 
18 33 Vg 1/4 25 
19 34 Vy 30 
20 35 43g 11/64 1/3 331/3 
21 36-37 AY/p 3/8 37Y/p 
22 38-39 43/, 40 
23 40 5 3/16 
24 41-42 54 1/2 50 
25 43-44 53g 13/64 
26 45-46 51/5 5/8 621/p 
27 534 3/4 75 
28-29 6 15/64 7/8 871/p 
30 su 1 100 
31 61/p 1/4 1 1.125 
32 63/4 Vy 1.25 
33-34 7 9/32 Ip 1.50 
35-36 72 13), 1.75 

37 73/4 1%, 1.875 
38 8 2 2.00 
39 81/4 2's 2.25 
a 81/, 2Yp 2.50 

83/4 23/4 2.75 
42 3 3.00 

91/2 31/4 3.25 
es 10 3Y/, 3.50 
- 10/4 33/4 3.75 
46 101, 4 4.00 

seh i 4\/y 4.25 
e I1'/ A\/p 4.50 
a 11% 43/, 4.75 
2 12 5 5.00 

180 * Courtesy, Lapidary Journal. 
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Index 

Acetone, 33 

Addison, Raymond M., 130 

Agate, 5, 6, 7, 8, 10, 16, 24 

carving, 107 

properties of, 107 
Agate, fire: 

cabochon polishing techniques for, 42 

carving, 115 

Agatized coral, 7 

Alabaster, 4 

carving, 106 

Alcohol lamp, 26 

Alexander the Great, 53 

Alexandrite (var. chrysoberyl) : 
properties, 97 

Almandite (garnet) : 

how to polish, 43 

properties, 97 

Altmann, J. D., 32 

Amber: 
carving, 137 

properties, 5 

Amethyst, 5, 6, 107 

Amsterdam, 53 

Anatase: 

properties, 98 

Andalusite: 

properties, 97 

Andradite (var. garnet): 
properties, 98 

Angles for faceting, 75 

adjusting for various stones, 76 
Anorthite: 

properties, 98 

Antwerp, 53 

Apatite: 

cat’s-eyes, 39 

properties, 97 

Apophyllite: 

faceting, 96 

properties, 96 

Aquamarine (beryl), 39 
cat’s-eyes, 39 

properties, 97 

Arizona, 10, 42, 50 

Arkansas, 10 

Asteriated gems, 34 

Chapter 7 

Asterism defined, 34 

Australia, 47 

Aventurine (quartz) : 

properties, 107 

Axinite: 

properties, 97 

Azurite: 

faceting, 97 
how to polish, 41 

properties, 97 

Barite, properties, 98 

Barnes, Oregon E., 46, 147 

Beilby layer, 44, 91 

Belgium, 53 

Benitoite: 

properties, 97 

Berquem, Louis de, 53 

Beryl: 

properties, 97 

varieties, 97 

Blue topaz, 8 

Bomar, E. B., 119-124 

Book ends, 142 

Bowling, Mary, 169 

Brazil, 37 

Brazilianite: 

properties, 97 

Bronze Age, 3 

Brookite: 

properties, 98 

Broste, Paul A., 145 

Bytownite (var. feldspar): 
properties, 98 



Burnham, Frank, 42 
Burnite: 

how to polish, 42 

Chrysocolla (quartz) — (Continued) 
properties, 108 

Chrysoprase (quartz) : 

properties, 107 
Cabochons: Cinnabar: 

cutting and polishing, Chapter 6 properties, 98 
dopping, 26 Citrine (quartz), 5, 6 
grinding, 27 properties, 107 
marking, 23, 25 Cleavelandite: 
polishing, 31 properties, 98 
removing from dop, 32 Club information, 9 
selecting pattern, 24 Cold dopping, 48, 74 
special techniques for polishing, Chap- Colhour, Olive M., 115, 116, 117, 118, 155, 

ter 8 1569157 
templates for, 23 Collecting equipment needed, 11 
types of buffs for, 31 Colony, Genevieve, 153, 154 

Calcite, 6 Colorado, 50 
California, 8, 10, 11, 42, 46, 50 Conversion table for faceting, 61 
Californite (var. idocrase) : Coolants, 16, 19 

properties, 97 Corvus oil, 19 

Campbell, Mrs. Betty, 52 Coral: 
Carbuncles (see Garnet) cutting and polishing, 141 
Carnelian, 107 Cordierite (see Iolite) 
Carpet-faced lap, 46 Correct proportions: 
Carving: faceted stones, 76 

equipment needed, 109 Corundum, synthetic: 
first forms, 8, 105 properties, 99 

hollowing vessels, 112, 114 varieties, 99 

how to carve and engrave gems, Chap- Corvus oil: 
ter 12 as coolant, 16, 19 

internal grinding, 114 Cox, Henry H., Jr., 141 

materials, 106, 107, 108 Crestmore Quarry (Calif.), 9 

methods, 106 Crocidolite (see Tigereye) 
sawing blank, 111, 138, 189 Crown facets, 81 

Cassiterite: aligning with pavilion facets, 81 

properties, 98 correcting cutting errors, 83 

Cat’s-eye gems: cutting crown girdle facets, 82, 83 

filling pores in material, 39 cutting “star” facets, 84 

how to cut, 34 ff. polishing, 84 

Celestite: polishing out “tails,” 85 

properties, 98 Crystal (quartz): 

Cerium oxide, 31 carving, 107 

Cerussite: properties, 107 

properties, 98 Cymophane (see Chrysoberyl), 39 

Chalcedony (agate), 5 Cyrus the Great, 58 

properties, 107 

Chert, 5 Dakotas, 10 

Chrysoberyl, 39 Dana, Homer, 1385-139 

faceting, 97 Danburite: 

properties, 97 properties, 97 

varieties, 97 Datolite: 

var. cymophane cat’s-eye, 39 faceting, 97 

Chrysocolla (quartz): properties, 97 

how to polish, 42 Davies, W. E., 28 
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Demantoid (var. garnet) : 
properties, 98 

Derian, Harry B., 108, 131, 134 

Diamond, 5, 6, 10, 53, 98 

Diamond blades, 13 

Diamond cutting laps, 62 

care and cleaning of, 63 

storage of, 62 

Diamond impregnated wood wheel: 
how to make, 88 

Diamond saw: 

operation, Chapter 3 

Faceted stones— (Continued) 
who can facet gems, 54 

Faceting, defined, 6 

Faceting table: 
essentials, 58 

Feese, James L., 151 

Feldspar, 6 

faceting, 96 

orthoclase, 96 

properties, 96 

Fibrolite (sillimanite) : 

cat’s-eyes, 39 

Diopside: faceting, 97 
properties, 97 properties, 97 

Dioptase: Filling pores in cat’s-eye materials, 40 

Finding the eye in tigereye, 40 

Finding the star in asteriated material, 36 
Fire agate, 42 

Flat lapping, 94 

properties, 97 

Discovery of metals, 3 

Dopping: 

cabochons, 26 

faceting, 69-74 Chapter 11 
opals, 48 Flint, 5 

Dopping wax, 26 Floating eye, 40 
Double-mirror brilliant, 87-90 Florida, 7 

Doublets: Fluorite, 6 

how to make, 48 faceting, 96 

Drain pan: properties, 96 

how to make, 58 Franklin Furnace, N. J., 8 
Dumortierite, 39, 42 

properties, 108 Gadolinite: 

DYMO polishing compound, 388 properties, 98 
Garnet: 

cabochon polishing techniques, 43 
faceting, 97 

properties, 43 

varieties, 43, 97, 98 

Gemstones defined, 5 

Emerald (var. beryl), 5 

properties, 97 

“Emerald,” Chatham: 

properties, 99 

English putty powder, 46 
Enstatite, 89 Germany, 50 

cat’s-eye, 39 Glass, 43 

properties, 97 properties, 97 

Epidote: Goldstone (see Glass) : 

properties, 97 cabochon polishing techniques for, see 
Euclase: obsidian, 45 

Great Lakes, 8 

Green garnet: 

demantoid, how to polish, 43 
grossular, 97 

Green, Henry and Carol, 166 
Greenockite: 

properties, 98 

Grossular (var. garnet): 
properties, 97 

Gypsum, 6 

properties, 97 

Eyles, Wilfred C., 12, 18 

Fabulite (synthetic strontium titanate) : 
properties, 99 

Faceted stones: 

essential features, 57 

first done in India, 53 

first evidence in Europe, 53 

faceting bench, 56 

faceting heads, 56 
Hambergite: 

fundamentals of, 56 ae properties, 97 
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Hardness defined, 5 
Mohs scale of, 6 

Harvill, R. S., 111+118 
Hiddenite (var. spodumene): 

properties, 97 
Honduras, 47 

Hope Diamond, 55 
Hord, Donal, 134-139 

Houlihan, J. Alden, 148 

Houlihan, Leo J., 146 

How to dress for rock collecting, 10 
Howlite: 

carving, 107 

properties, 107 

Idaho, 8, 37 

Idocrase (var. vesuvianite, californite) : 
properties, 97 

Igmerald (synthetic emerald): 
properties, 99 

Indexing (for faceting), 61 
India, 51-53 
Iolite (cordierite) : 

cabochon polishing techniques, 43 
cat’s-eye, 39 
faceting, 96 

properties, 43, 96 
Iran, 50 

Ivory: 
carving, 106 

properties, 106 

Jade: 
carving, 118, 119, 134 

discovered in Wyoming, 8 

how to polish, 44 

properties, 44 

used for tools, 3 

varieties, 44 

Jadeite (see Jade) 
Jam-peg, 56 

Jasper, 5, 6, 16 

carving, 108 

properties, 108 

Jayne, Walter H., 40 

Jet: 

carving, 187, 140, 141 

properties, 108 

Kazanjian Brothers, 108, 130, 134 

Kennedy, Claire A., 150 

Kennedy, Gordon S., 182, 133 

Kornerupine: 

properties, 97 
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Kunz, George F., 3 

Kunzite (var. spodumene) ; 
cat’s-eye, 39 

properties, 97 

Kyanite: 

properties, 97 

Labradorite, 16 

Lake Michigan, 8 
Lake Superior, 8 

Lapidary arbor kits, 29 
Lapidary, defined, 5 

Lapis lazuli, 5 

how to polish (see Rhodnite), 49 
properties, 45 

Lapping: 

equipment needed, 100 

grits used, 101 

methods, 102, 103 

polishing, 104 
sanding, 104 

Lazulite: 
faceting, 97 

properties, 97 
Lepidolite: 

carving, 107 

properties, 107 

Leucite: 

properties, 98 

Linoleum lap, 94 

London, 53 

Louisiana, 7 

Lucite lap, 64, 92 

Luster defined, 6 

Magazine information, 9 

Maline, Maury G., 108, 110, 131, 134 

Maness, Norman, 108, 181 

Marble, 4 

how to polish, 46 

Marcasite: 

properties, 98 

Marking pencils, 23-25 

Mason Co., Texas, 8 

Meader, William E., 114 

Mexico, 46, 47, 58 

Michigan, 49 

Minerals, defined, 5 

Mississippi River, 8 

Mitchell, Richard L., 149 

Mohave Desert, 11 

Mohs scale of hardness, 6 

how to remember, 6 



Moldavite: 
properties, 98 

Montana, 10 

Montici, 168 

Morganite (var. beryl): 

cat’s-eye, 39 

properties, 97 
Mosaic and intarsia in gems: 

making, Chapter 14 

Moss agate, 10 

Mountings for gems, 25 

Mud saw, 12 

Musick, Robert M., 109 

Nephrite (see Jade) 

Nevada, 10, 47, 50 

New Mexico, 50 

North Carolina, 10 

Novelties, gemstone, Chapter 13 

Number of gem and mineral clubs, 9, vi 

(Preface) 
Number of persons engaged in hobby of 

gemcraft, vi (Preface) 

Number of varieties of gemstones, 4 

Obsidian: 

faceting, 96 

how to polish, 45 

Octahedrite (var. anatase) : 

properties, 98 

Oligoclase (var. feldspar) : 

properties, 98 

Onyx: 

dinnerware set, 147 

how to make onyx dinnerware, 46 

how to polish, 46 

Opal, 32 

how to cut and polish, 46, 47 

Opaque defined, 6 

Oregon, 8 

Orienting stars, 35, 86 

Orthoclase (var. feldspar), 6 

properties, 96 

Oxalic acid: 

precautions, 46 

use in polishing, 46 

Pacific Coast, 8 

Paris, 53 

Pearl, 4, 5 

Peridot: 

properties, 97 

Peru, 53 

Petoskey stone, 8 
how to polish, 49 

Petrified wood, 5, 7, 8, 10, 16 

Phenakite: 

properties, 97 
Phetteplace, Joseph A., 170 

Pilkington, Walter, 102, 143, 147 

Point carver, 108, 109, 130 

Polishing agents, 31 
Polishing buffs, 32 

Polishing laps: 
for faceting, 63 
hardwood maple, 93 
linoleum, 94 

lucite, 92 

muslin-faced, 94 

scoring, 65 
scoring wheel, 65 
steel, 94 

tin, 93 

tin-type metal, 93 

Polishing methods, 31 
for faceted stones, 90, 91, 92 ff. 

Pollucite: 

faceting, 96 
properties, 96 

Porter, Richard, 152 

Portugal, 53 

Precious stones defined, 4 

Preforms: 

brilliant, 67 

dopping, 69 
grinding, 67 

preparing, 66 

step-cut, 68 

Prehnite: 

faceting, 97 

properties, 97 

Properties of gemstones: 

cabochon, Chapter 8 
for carving, 106, 107, 108 

for faceting, 96, 97, 98 

rare, 98 

synthetic, 99 

Proustite (ruby silver) : 

properties, 98 

Pyrope (var. garnet): 

properties, 97 

Quartz, 5, 6, 39 

cat’s-eyes, 39 

faceting, 96 

properties, 96 

varieties, 96 
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Ramsay, A. Muir, 55 

Reasons for popularity of gemcraft hobby, 
vi (Preface) 

Removing gems from dops, 32 
Rhodizite: 

properties, 97 

Rhodochrosite: 
faceting, 97 

properties, 97 

Rhodonite: 
how to polish, 49 

properties, 97 

Ricolite: 
carving, 107 
how to polish, 46 
properties, 107 

Roberts, Josephine, 164 
Rockhound, defined, 6 

Rockhound Buyers Guide, 9 
Rocks, defined, 5 

Rose quartz: 

properties, 107 

Rubber-bonded abrasive wheels, 38 

Ruby, 5, 6, 10 

properties, 97 

Ruddick, Virgil R., 125-131 
Rutilated quartz: 

properties, 107 

Rutile (natural) : 
properties, 98 

synthetic, 98 

San Diego Co., Calif., 8 

Sanding gems, 29 

Sapphire, 6, 10, 37, 39 

asterism in, 34 

carving, 108 

cat’s-eye, 39 
properties, 97 

Sard: 
properties, 107 

Sardonyx: 
properties, 107 

Satin spar: 
carving, 106 

cat’s-eye, 39 

properties, 106 

Sawing speeds, 17 

Scapolite: 

cat’s-eye, 39 

faceting, 96 

properties, 96 

Schidlowski, Geraldine, 163 

Scoring laps, 65 
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Selecting the pattern, 24 
Semi-precious stones defined, 4 

Serpentine, 8, 107 

Sheen defined, 6 

Sillimanite (fibrolite) ; 
cat’s-eye, 39 

Sinhalite: 
properties, 97 

Sinkankas, John, 64, 65, 94 

Skupen, John B., Jr., 159-162, 171 
Slab grabber, 17 

Slabbing saw, Chapter 4 
Slitter saw, 20 

Smoky quartz, 107 
Soapstone: 

carving, 106 

properties, 106 

Sodalite: 

faceting, 96 
properties, 96 

Sodium silicate solution: 
“water glass” treatment for cat’s-eye ma- 

terials, 39 

Solox alcohol, 33 

South Africa, 48 

Spain, 53 

Spessartite (var. garnet): 

properties, 97 

Sphalerite: 
properties, 98 

Sphene: 

properties, 98 

Spheres: 

equipment needed, 143 
making, 143, 144, 145 

Spinel: 
properties, natural, 97 

properties, synthetic, 99 

Spodumene: 

cat’s-eye, 89 

faceting, 97 
varieties, 97 

Star aquamarine, 37 (see Star beryl) 

Star beryl: 
how to cut, 38 

orienting, 37 

Star diopside, 37 

Star garnet, 37 

Star gems, Chapter 7 
Star labradorite, 37 

Star quartz, 36 

Star rose quartz, 37 

Star sapphire, 37 

Star spinel, 37 



Star stones, how to cut, 35 Triphane (var. spodumene) : 

how to orient, 35 properties, 97 

Step-cut gems: Tsusaki, K., 115 

correct proportions for, 69 Turning faceted stone, 73 

cutting, 85 Turquoise: 

making preforms for, 68 artificial coloring, 50 

Steps in faceting a brilliant, 77-85 how to polish, 49 

Stibiotantalite: precautions, 50 

properties, 98 Types of grinders, 27, 28, 29 

Stone Age, 3 
Stones as weapons, 3 Unakite: 

how to polish, 50 

Taaffeite: Utah, 10, 46 

properties, 97 Uvarovite (var. garnet): 

Tale, 5, 6 properties, 98 

Tavernier, Jean Baptiste, 51, 53, 55 

Tektite: Vanadinite: 

properties, 98 properties, 98 

Templates, 23 Venice, 53 

Thomas, Gordon R., 3 Vernier: 

Thomsonites, 8 “cheater” adjustment, 60 

Thunder-eggs, 10 Vesuvianite (var. idocrase) : 
Tigereye, 16, 39, 40, 107 properties, 97 

Tin lap, 64, 93 Virginia, 50 

Tin oxide, 31 

Tin-type metal lap, 64, 93 Water-glass: 

Titania (synthetic rutile) : use in filling pores, 39 

properties, 99 Wax lap, 65, 94 

Titanite (var. sphene) : What to take on rock trips, 11 
properties, 98 Where and how to collect gemstones, Chap- 

Tourmaline, 8 ter 2 

carving, 108 Willemite: 

filling tubes in cat’s-eyes, 39 properties, 97 

properties, 97 Williamsite: 

Tradonico, Duke, 53 cat’s-eyes, 39 
“Trail” books: Wisconsin, 8 

about gemstone locations, 10 Wood polishing wheels and laps: 

bibliography, Chapter 15 how to make, 39, 45, 65, 93 

Translucency, defined, 6 Wulfenite: 

Transparency, defined, 6 properties, 98 

Transvaal “jade” (see Grossularite garnet) Wyoming, 8, 10 
Travertine (onyx), 46 

how to polish, 46, 107 Zincite: 

Tremolite-actinolite: properties, 98 

properties, 98 Zircon: 

Trim saw, Chapter 5 properties, 98 
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Types of Equipment Illustrated or Discussed 

Allen (Belmont Lapidary Supply) 
cabochon unit, 28 
faceting unit, 59 

Apex, d.c. 
trim saw, 21 

B. & I. Mfg. Co. 
cabochon unit, 28 

facetor, 59 

Covington Lapidary Eng. Co. 

lap unit, 102 

Frantom Lapidary Equipment 

cabochon unit, 29 

Gemlap (Brad’s Rock Shop) 
cabochon unit, 28 

faceting unit, 59 

three-way dopping block, 71 
Great Western Lapidary Equipment Co. 

slabbing saw, 14 
Henry B. Graves Co. 

faceting unit, 59 

Higgins, G. L. 

faceting unit, 56, 59 

Highland Park Mfg. Co. 
cabochon unit, 29 

slabbing saws, 18, 16 

trim saw, 21 
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Hillquist (Lapidary Equipment Co.) 

arbor kits for do-it-yourself units, 29 

cabochon unit, 28 

Lee Lapidaries 

facet table, 58 

facet unit, 59, 75 

M.D.R. Mfg. Co., Inc. 

cabochon unit, 28 

faceting unit, 59 

scoring wheel, 65 

Nelson Machine Works 
trim saw, 21 

O’Brien Lapidary Equipment Co. 

portable faceting unit, 59 

Raymond Rock (Rock’s) 

slab grabber, 17 

trim saw, 21 

Vi-Bro-Lap Co. 

lap unit, 103 

Victor Valley Equipment (Victor Valley 

Gem Shop) 

lapping machine, 102 

sphere machine, 143 

Wanty Mfg. Co. 

cabochon unit, 28 









ARTS AND CRAFTS SERIES 

ART HISTORY 
Art in Israel—Benjamin Tammuz and Max Wykes-Joyce $22.50 
The Art of Portrait Painting—Gordon C. Aymar $14.95 
Early American Folk Pottery—Harold F, Guilland $12.50 
The Folk Arts and Crafts of New England—Priscilla S. Lord and Daniel J. Foley $9.95 
Seven Women: Great Painters—Frances and Winthrop Neilson $8.50 

CERAMICS 

Ceramic Design—John B. Kenny $9.95 
Ceramic Sculpture—John B. Kenny $9.95 
Clay and Glazes for the Potter—Daniel Rhodes $7.50 
The Complete Book of Pottery Making—John B. Kenny $7.50 
Kilns: Design, Construction and Operation—Daniel Rhodes $10.00 
Stoneware and Porcelain—Daniel Rhodes $7.50 

COLLAGE 

Collage, Rey. ed.—Harriet Janis and Rudi Blesh $12.50 

DECORATIVE ARTS 

At Home with Decorating—Esther H. Reilly $6.95 (paper) $4.95 

GEMS 

Book of Agates and Other Quartz Gems—Lelande Quick $9.95 
Gemcraft—Lelande Quick and Hugh Leiper $7.50 

GLASS 

Flameworking: Glassmaking for the Craftsman—Frederic Schuler $12.50 
Glass: Hand Blown, Sculptured, Colored, Philosophy and Method—John Burton $10.00 
Glass Craft—Kay Kinney $7.50 
Glassforming—Lilli Schuler and Frederic Schuler $12.50 
How to Work with Stained Glass—Anita and Seymour Isenberg $12.50 
Kiln-Fired Glass—Harriette Anderson $12.50 

GRAPHICS 

Basic Guide to Lettering—Robert D. Buckley $5.00 
Printmaking with Monotype—Henry N. Rasmusen $7.50 

JEWELRY 

The Design and Creation of Jewelry, Rev. ed.—Robert Von Neumann $12.50 

METAL 

Enameling on Metal—Oppi Untracht $7.50 
Metalsmithing for the Artist-Craftsman—Richard Thomas $7.50 

A , 

PAPIER MACHE 

The Art of Papier Maché—Carla and John B. Kenny $12.50 
Design in Papier Maché—Carla and John B. Kenny $12.50 

PLASTICS 

Plastics as an Art Form, Rey. ed.—Thelma R. Newman $12.50 

Plastics as Design Form—Thelma R. Newman $17.95 

SCULPTURE 

Direct Wax Sculpture—Frank Eliscu $12.50 

Sculpture: Techniques in Clay, Wax, Slate—F rank Eliscu $7.50 

Slate and Soft Stone Sculpture—Frank Eliscu $12.50 

TEXTILES 

Making—Mary Allard $7.50 

phos & Carpets of Europe & the Western World—Jeanne G. Weeks, Donald Treganowan 

WwOoOOoD 

The Art of Making Wooden Toys—Peter Stevenson $9.95 

NEW PAPERBACK SERIES 

Enameling on Metal—Oppi Untracht $3.95 

Gemcraft—Lelande Quick and Hugh Leiper $3.95 

Glass Craft—Kay Kinney $3.95 

$17.50 



Arts and Crafts Titles Now in Paperback — Also $3.95 each 

Glass Craft 
Designing « Forming + Decorating 

by KAY KINNEY 

In GLASS CRAFT: Designing, Forming, and Decorating, Kay Kinney, internation- - 

ally respected artisan in the world of glass, speaks the language of both the 

beginner student and the professional craftsman in easy-to-follow instruction and 

a wealth of photographs in black and glowing color. 
This one book encapsulates what well might be called a complete course 

between its covers—the elementary and complex steps of working glass as well as 

related arts, with chapters on stained glass, enameling, glazing, the working of 

metals in conjunction with glazing, tools and equipment, cutting, drilling, firing, 

laminating and jeweling. 
In closing, this distinguished artist and superlative instructor tells her readers: © 

‘Whether your goal is to earn a living, to teach, or to express individual creativity, 

you will certainly derive great personal satisfaction from this new art experience. 

Undoubtedly many of you will delve more deeply into the technical aspects, and 

evolve new variations of basic procedures, or perhaps accidentally discover new 
ways of manipulation, new forms or substances, new pigments which-have an 

affinity for glass. Others of you will accept and use the suggestions as they are 

literally given. To all, I extend sincere encouragement in the ever-growing field 
of artistic endeavor.” 

Enameling on Metal 
by OPPI UNTRACHT 

Enameling on Metal is a “tell how,” “see-how” book of comprehensive information 

on an art that has come down through the ages, yet is one of our most modern 
artistic expressions. 

This book offers you uncomplicated, step-by-step procedures in words that 

are of value both to the inexperienced and the practiced enamelist. Hundreds of 
photographs in black and white and color illustrate such traditional techniques as 
champlevé, cloisonné, limoges, plique a jour, baisse taille and grisaille, as well as 
glaze colors and innovations of today. 

Enameling media, treated and illustrated explicitly, include jewelry, bowls, 
plates, boxtops, tabletops, clock faces, mosaics, murals and three-dimensional 
sculpture. 

More than forty outstanding contemporary enamelists from the United States, 
Europe and South America have contributed to this book, and photographs and 
description clearly illustrate their individual techniques and styles. So many 
contributors, together with a classified listing of national sources for all supplies, 
tools and materials, and a technical and a historical bibliography make this one 
of the most, if not the most, complete and unique manuals and guides on the 
subject. 

CHILTON BOOK COMPANY 
PHILADELPHIA NEW YORK — LONDON 


