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SUMMARY bF THE PROBLEM.

When Paris Junior College 'applied for, and 'received monies

to initiate a research project in. gemology, a .serious gap in -gem-
) I.

ology training had been ident#tad by the..jew elry industry. Esti-

mates were that less than 5,000(...of the 47 000 independert jewelers

in' America possessed skill in gem iderltifice.tion.and fewer still
. .

had-received Scientific and Iheoreacal information necessary for

a Working' knoviledge of gemology. Although .2,5p0. gernologists.

. were,reqUired each year to meet industy demailder only appirox-

imately 340 were. available for employment. The. only source

for certification existing ,in America was the expensive proprietary

Gernological Institute of America in Los Angeles, Califórnia,

where atwo- to three-year watt Was nebessahy before _admittance.

Additionally, GIA trainihd was directed toward the scientific,

rather than retail business, :application, and training in-polished

professional salesmanship was missing.

Another facet of the problem wait the increasing burden placed

oil the modern jeweler to protect his'enterprise abd his clientele

S.

*V*

a
5.

from the consequences of Inaccurate evaluatioh of gem quality

withthe ;gise in popularitY of the colohed gemstone-trYbontemporary jewelry

and the improvement of synthetic stones. Eighty to ninety percent

.1,
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of the retail jewelers lacked, sufficient 'knowledge about their

4 products and were facedwith the posaibility of damagina pUblicity

from lawskotté, or very costly mistekes for even apparently smati .

errors. As documented by the Prevalent- use of such "salett
(

words as "disoount," "wholesale;' and "investment" hi advartistng

..4

and promotiOn of sale of gemstdnes; most jewelers hid little prod-

uct awareness. about precious gemss-

Givin these pai'ameters, a local advisory committal composed

of ne+sentatives from the jewelry industry recomMended that

'Paris Junior College consi'der adding' a course in gemology to

its already' established jewelry tectinology, sequerice. 'After coisul-'

tation with state and national.industry leaderss, iFis institution,
applied to the Texas EducatiOn Agency for assistance in conducting

a pilot resoar:ch project which would not only supply a course

mddel whibh other vocational. training institutions could .emulate

for upgrading and skill deveiopment but also' supply a needed

service for the jewelry industry.,

PROJECT OBJECTIVES

Objectives set were two-fold: the development of an in9truc-

tional program which proffered a practical, business-priented cur-

riculurn (te,.,:hing a higelly technical skill' which is 'based on scien-
.

tific and. theoretical knowledge) which could be used 'nationally

2
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. for vocational education in gemology; rinds the establishment of
0

a vocational. program .in gemology.at Parts Junior dollege tq .

\ CI

help in Meeting the current. crisis, faced by the independent jewelry:

" indpstry in the:lack:Of trained -gemologists.
"

Sbecific objectives in the development of the instructional
,

.progretwere as follOws:

1.. Development pf Triaterials, neceSsary for_ effective instruc7.

tion of gemology studentsos.

2. Provision of a. program_ which would preppre kudents
.

to

a. identify gemstones properly;

1)

b. learn techniques of grading for quality and appraising

gemstones;
4 ,

c. detect imitation .and synthetic, materials;
gs

d. use and care fOr the laboratory'instruments, necessary

- a the testing arm identification of gemstones;
4-

.1

e. become skilled in gemstone merchandising, through

study of the formation, ''recovery., and cuttilg of

precious gams; with attendant attenticn to the folk-

! lore, fraditions, and symbolism 8f suCh stones;.

. '

I
f.
-

trade eth.icaiy and, accurately in prectous stones
, .

inclUding. also showing merchandise effectively and
.1

N

using proper security measures;

3 6
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land exercitie proper cire, during bench.work--t.hrough: .

. a working kno:wledge of gemstoneIteaction to

acid, fracture; abrasioh; and. oleaAge.. (See attach-4

ment in Appendix E.) .
t

3. Compilation ,of data from the project which would be.,

beneficial. to other public institutions who were interested
,

in initiating a similar-program....

In establishing a vocational. program to provide, a serivice for

the jewelry ,industry, Paris 'Junior College sought' to

1. AUpply training- of a highly technioal skill that is,inherently

necessary in eivery facet-of .the indePendent jewelry in-
.

dustry and which can not now be met through existing

certification institutions;
I.

«

2. fUrnish gemologists who will require only a minimum
g

amount of ei,.-the-Ibb training befctre becoming active in

the industry;

3. and afford gemology upgradihg for .,,those in the jewelry

'industry.

PiROCEDURES

A nationally-recognized authc-ity in Omology, Mr.

Paddock, was*employed to direct and design the study.

4

Oriatido

Mr.
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Paddock, a lotig-time member of the /American Gem Society as

a Certified Gemologist, and a widelj-read auttfor of bath textbooks

,and monographs concerning the erecious gam, had served as a

visiting lecturer to the program.for fiVe years previously as.

;well as having attended the Gemological Institute of America.

In the design phase of.the re:search he vvor'ked closely with

industry iources to incli.idesubject areas ,and 'skill development .

activities in which employer:s perceived prospective employees should

participate in oriierto properly grade and appraise Oemstones.,

VVhen need was identified, Mr. Malcolm Hauser, who is' a.
1

-graduate in residence of thct. Gernological Institute of America

and was previously proprietor Of the Central Gernological Labora-
.

tory, was added to assist with program instruction and development.

Careful consideration was exercised lin 'selection of instruc-
.

tional material .1.iat would stimulate st9,d'entl success. Two texts,
9

Gemformation: A Primer of Precious Gems by *Mr. Peddock aid

Handbdok of Gem Identification 1:Y 1=2ichard Liddicoat,.served vs

baste, primary reference volurries. Mr.,Paddock's book servea

as an introductionlo the subject,' with each major division ,treated

;in simple form/ to be easily understood.' This text introdked

en "attitude" toward the subject of precious gems'that provided

'the bais for the COurse. An advanced text, the Liadicoat book

contains .descriptions of instruments used, instruCtion on use and

'care of each, methods of gem identification, brief descriptions

5
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r species, tornplete tables of physiCil and optical..
or

operties of many species, and lists of spec is in varioUs colors. ,.
A need was identified for material that would fill the gap between

the highly .technicql Liddicoat book and -the precticel Paddock text.
i......._

. . --I , .,

Thus, the development:of an instructional' manual,began with hand...,
° ....,-,--- .

i

out materiel that was mainteined by students -in loose-leaf notebooks.,- . -

- 1i constituted an elaboration of material T.ontained in both textbodes.1
. . 4

I t

Riysical, Optical, end chem(cal chatacteristicsof each specie... ,

where found, (methods of mining, 'Crystal forms and habit, styles

of cutting, methods Ofidentification, history aind lore, 'sales 'pre-

sentStion, and cautions "to titic jeweler, and customer as to the. Wet:

A

neas and tc44gahness, of each specie were recorded along with'

various tables of physic...AI encl.:optical properties for' quick reference.

In addition, frequent Lise ,*of the division library contisting of.

exten3ive holdings was required, including assignments in volumes

Anderson, Dane, and Frause and

of hand-outs and textbook provided

by such quihors as Webster,

Slawson. ,\Trfis combination

a solid base for instruction.

The stucty, period was originally composed of one quarter,

.or '13 we,eks, in durationsix hours per day, five daYs. per week.

The finst class was operationalizecyn January,1978. with others
4

offered in September, 19743; January, 197.9; and May, 11979.

Another class begins in August, 1979, and three classeseare planned

A

,
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. . , .

"Each student waq assIgned. a. locker. in a locked storeroom-.

adjacent to the class in which to store instrurnehts when not in.I.
use. . Instruments 'were signed out to students At the beginntng

3

of -the course. (See list of equipment with price in ARpendix

All Instcuments returned in good condition at the end of the course

were credited.to the student's account which placed responsibility

on the student for the'equiprnant's care and proper use.

. Twenty stations,, equipped with microscop/e, polariscope,
%. -

d

refractomer, and diehroscope,. were developed to' prepare' the

'stutlent to accept employment as .1;.k gemologist. Each student was,

thus, provided with everything necessary to" identifS, and evaluate
t

most gem materia,ls, The instrumentation of each stittion was

planned to represent the type orlaboratory that would be ideal
es \

for a gemologist. working in the jewelry 'field? *This ccinftguration
,

was augmented by three weighing devices with hydrostatic specific

gravity. attachments, tWo speatrcecopes with illuminoto.rs, two

hand-held spectroscopes, two hot points two fluorescent lampS

with vieWing stands, one diaroolite for testing diamonds for color

grade, and one proportionscope used to make judgment on the

."make" 'or proportion of diamonds.
s

Solithiti.cated instrumentation found in the general.classroom/

laboratory:will rarely be ayailatie to .the beginning of the student's

career in'the jewelry Field, but stUdents were instruo:ed in their
,

4*
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uses-learning how to obtain, the best results frorh them. Several
a I .

,
.'alternate methods of-obtaining informatiOn as to' physical and 'optical'

I

chracteristics which do not require such instrumentation were taught.

The general scope.of the course was ,planned in suet; a man-
.. ,

ner that the student was led in progressive stei5e toward accoM-
. .1 .

plishment of the stated objectives. Strength o? the instructional .
V

111methodology was in ihq student's realizatilon of the; necessity of ,

1 P

I.

'a thorqugh knowledge of gerhology to,.suCceled in arty phase.of.the

jewelry The following concepts formed the basis fon.the
4

teaching sequence:

1. Product knowledge is extremely essential to the jelielry

. , .salesman. ..

,, . : -1li
2. Knowledge, of physical strengths and Weaknesses of^

N./a ri ot.JS*. species`6s eesential to the bench worker 'who .

e

i
41.

must' knoyv which 'are subject to fracture o cleayage,

which at:A. tolerant tO heat and acid.

6. All ,gemst-ohes mtist be 'properly identified correCtly
I.

by ll associated with the trade.. ,

4. The designer will plan gem set jewefry to protect those

gems that mas be fragile, not only by designing protective

settings, tot. t by presbribing the types of jewelry in which

each.gem should ..)e used.
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Specific lossons )4Wre .designcrio incorgforate the instructional

areas listed below:

1. Each variety of th/more commonly el <:-.3untered speCtes
4 4

was considered separately and "in detail. ,

2. Synthetic and irrittations were studied in depth..

. 8. A. number of less common Materials ware considered .

briefly,

4. Considergble laboratory experience was obtained bY

IT

accurately identifying a number of specimen.

500 specimen were tdentifted. '
,

I

More than

b. Instruction in sales, advertising,t display, and promotion
4 t

oi/ precious gems played an integral part.

' Final examinations followed oompletion of objectives . at the

4 conclUsion of course with the result of this sequence haiing been

k

excellent student understanding of one step before another step
<.

was added.. Of the 80 student's; who have enrolled in the gemology

program 78 have completed.

No major,change in Plan, of curriculum design has been

necessitated.other than an increase from thirteen (13) ,to fifieen

(15) Weeks in course duration. An initial thirty-hour session was

conducted in brie gemology which provided fa general orientation
c?

to both the field of gemology and to the, classroom'equipment and

9
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study routine. Students were introduced to their wo stetsons,

and textbook assignments were made. At die end of this one-
,

week period, ,stud,nts had progressed through prdjects requirtng

them to have 'a
1

Nel

precision '/istrtu

'working knowledge of the yse and care of.the

ments to be mitsterbdc the ability to differentiate

cognitively bet een precious gems and synthetic stone's, and An

understanding Of the formation and structure cf precious aiones.

'The second week of the program included two units on the

behaviOr° of light, with particular emphasis on reflection, ,refraction,
el

-birefringence, and polarization duririg the first unst and on color,

allocbromatic rd idiochromattc gems e, light dispersion, luster,

and phenopena,, specific gravity determination, and fluorscence

and phosphoresence. Additionally, students met for a bi-monthly
,

individual interKiew with- irrstNctors to check and to 'receive

student fee,dback. (See Appendix F for cot feen ce form.) Students

maintained a projeCt folder in. which completed assignrttents were

located which were approved as the course progressed. All units

were structureci in the classroom with self-paced laboratories.

By the third week students were prepared to.advance into

study of the spe( ies ,and variety of gem materials. DUring this

segment of the'study, students ccnducted more advanced laboratory

work in the chemical 'physical,' and optical properties of stones,

and in the grading and cutting.of stones.

10



Instructional units on corundum; chrysoberyl, beryl, tourmaline,

garnet, quartz, quartz chalcedony, and.jasper, .peridot, ,jadette.-

nephrito,, spodemene, feldspar, zoisite, turquoise, opal, and lapis

lazuli .end on the organic gems--pearl, coral, amber, jet,

'and tortoise shell_completed the first_ halli,of the course, At this

point', approximpter rty-five days into the stuly, student' progress

was again evaluatfld to determine rnid-term proficiences.

Instructional packages contained .in the second halt-Of the

course begin with those concerning,,synthetic gemstones, imitations;

and assembled stones. ,Shortly after rshid-term, a fifty-hour unit

study on diamonds wag undertaken..

During the period of study concerning diamonds, students

experienced extensive and intensive laboratory opportunities--
No.

with eight separate instructional packages to be completed by the,
.0

studentv; Topics covered included the geology and properties of

diamonds, mining and malheting of rough diamonds,

diamond, .cutting grades and proportion, gradthg for

for dolor, fancy cblors, arid the .4, holesale and retail

of diamonds.

cutting of the n.

clarity, grading

marketing)

The final unit concerning gemstones covered the sPecies and

varieties of are or infrequently encountered gem. materials.

Included

calcite

thas group are, andalusite, apatite, azuritê, benitotite,

cassiterite, iolite, danburite, diopside enstatite, ehmatite,

idocrase, knonerupine, malachite, obsidian, phenakite, pyrite,

11



rhodochosite rhodontte , sphere , soapolite smithoscnite sodalite

steatite, and varisite.. t
The'finul segments of the course _wePe- signed to allow the

student to apply ttie knowledge and iaborrry skills developed inI.
ith c ourse to the business setting, phits were included concerning

e.

the promotion and .display of predieus gems and of record keeping,
v -

advertising percious gems, and or the retail or in-stoPe, mer-.

chandising of gemstones.

Evaluation of student performance was conducted 5on several

different levels. Bi-monthly conferences were held, and a mid-
I,

term student progress report was deyeloped. To maintain :r Jartness

and to prevent student precrastination in learning certain required

specifics, a W:eekly qui was administered Which kept instruOtors

informed as to student progress andacted as a stimulant.

Final examination consisted of the following;

1._Oral Presentation

Each student gave a 15-minute lecture before the class

on a subject important to the gemologist selected by

the student and approved by the instructor. The pre-

sentation was prepared as if it were--actually to be

Or other audience. This

developin6) human relations

given for a club, school,

played an integral part in

skins.

12
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2. Written Examination--General Gemology'.

A. test designed to cover the basic prime information

received during the duration or the course war admin-

ister0 with 'three hours allowed for cwmpletion.

3. Written Examination--DiaMonds

A test Concerning general information about mining,

marketing, etc. on diamonds was also administered,

with one and one-half hburs allowed for completion.

4. Gem Identification and Diamond Grading

Fifteen specimen of gem material were required to

be correctly idtntified with three opportunities, to pass

this section, and five diamonds were to be 'qualityegraded.

Determinants in evaluating the student's final grade included

1. weekly tests,

2. grades on two research speeches,

3. final ex9mination, t
. ro

, 1.3

4. and completion of instructional packages of identifying

100 sets (5 stones per set) of specimen.

blems Encbuntered

Although the 'entire curriculum'design has been accepted as

a viablemodel, several aspects of procedure have been identified

as problem areas.

13
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Initially, teaching procedures were hampered by 'the absence

of much of this Ouipment. Microscopes, refractometers etc.,

had, been ardere,dr but were not delivered until class had been in'
. ,.

sessicin for several weeks. To offset this, 10X loupes wereP on
. .

,hand and instruction in the use of this 'method of magnification was

temporarily substituted effectiva,ly.with satisfactory results. In-

struction on the use of refractometers was delayed, 'and othe'r

subjects were covered until the material arrived.

The first several weeks Of instruction were accompttphed

by cne instructor. Eachr Class day began at' 8 p.m. and contin.-.

ued until 11:30 . m . and began again at 12:30 pv.m.. lasting until
0. .

3:3p p.m., a total' of 81Chours per day includir 4 hours f inten-
-

sive theoretical leciure .daily. . Preparaciori of. exibita qutzes,

grading, record keeping etc:, hd to be 'accornplished at a time

wheri class was not-in session, not an Ideal condition. Whert

it bedame evident that a, second .instru4ctor was necessary, Mr.

Malcolm Heuser, a graduate gemologist, G . I .A wps transferred
.%

to the department, arid instrUctional procedures were improved.

While test stones, specimen of various
,

cies, and varieties

of many speCies were prepared in advance, it soo,. became obvious.

that many ,more specimen were required. Instruction in gemology

1.6 best accomplished by inspecting and testcng specimen. Deter-

mination of the nature of inclusions, determination if the sPecimen

14
1
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..
are singlyor doubly. refractive, determination of refractive index,

specificgravity and other physical and optical characteristics

can only be accomplished by study of specimen "in-hand." To learn

tdentification procedures,' each student must be supplied wtth gem,

-materials with whtch to work. This problem wascompOunded

by the unusual maiket ,condition of diamonds at the time diamonds

were being ordered. As a result, fewer specimen were avail-

able wtth which to. work. Also, pnicing
1.

plicated by extreme infl#ation in the diem

of diamonds Was corn-
,

.ond market and,shortage

of material. Subsequently, purchasing of more specimen was

accomplished, and donation of materials by cutters, jobbers,

brokers, dist'ributors arid, somepetailers solved the existing

shortage. _ Specimen were plact 1 id gem parSers,-ea-ch labeled

with, a lot number and. stone. number.. Papers were numbered ;

1 through 5.- A "lot" consisted 'of 5 specimen placed in a cotn

envelope 3 .1/3" x 5 1/2". Lots #1. through #20 consisted of

1. synthetic spinet whtch is. man-made, singly refractive and

occurrent in &variety of colors,

2. synthetic corundum, which is man-made, doubly refractive

and occurrent in &variety of colors,

,3, quartz, which is a natural material, doubly refractive,

ind occurrent in several 6olors,

4. /97,..embled stones, conststing of ap imitation stone, with

a protective table of garnet, Or a triplet (used to teach ,

15



. .
detection by magnificatton or tmmerston),

5. and almandtne7 or rhodoltte garnets, natural stone, singly

refracttve, with charactertsttc tnslustons.
.

Other.' lots were prepared 'to disclose a variety of physical and

optical charantertsttcs. Some lots were prepared' to Offer the.

students experience in gem identification.
0.

, Material contained in the textbooks was supplemented by

many pages of "hand-out" material to be added to/the-loose-leaf

binders. While much of this material had been prepared.in advance,

much remained to be done, and information on each specte of gem

material was tritttilliry lacking. This defiCtency was partly corrected

by the second instructor who kept abreast of class progress by

preparing hand-out material as the qt.ierter progressed.' 'After

four clatses, this prepared document t now near completion,

thus alleviating the pressure on the Inst ctional staff.

The curricular design has been deemel successkil,",ith the ,

rmitor change being a greater emphasis in "Merchandising of
-

Precious Gems" particularly in the subsection "Methods of

play" and in 'Advertising and Publicity."

Mo§t of the problems encountered,were the 'result of lack

of "lead-time." Preparation of written rraterial and arrangement

and listing of.spectmen required more time than anticipated. ,

Also, ordering of instruments and equipment. was too late to ensure

16 1.9
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delivery in time for class opening. Six monthe.beforve the beginning

of the first class, preparation should be made tks the claser.00m,

instructional material should be developed, .and instruthentatiOn

for each student And 'laboratory shoOld be accomplished.

SPECIFIC RESULTS

a

4

Program results 'revealed not only adcomplts nt of project .

objectives but also suggested,i_mplicilitio-ns, for the independent jewelry

industry and Other educational institutions.

With the completion of a comprehensive curriculum (see

program outline in Appendix D) and the graduatton of 78 Students in

four gemology classes, the desired program has been formulated

and evaluated... (In the latest graduating class of 19 students,

14 different states werft represented; with, a complement of 10
4.

women and 9 men.) A comMent made by Mrs. 'Julia. Lovett.,,.

Lapidary Work Shop, Dallas, suggests the progrSm's success,

"A 'saleSman who sold diamond imitatiOns said, 'With so many

of the graduates of the Gemology Program at Paris Junior College

around, it is becoming increasitirdiN) difficult for a dishonest traveling

man to earn a living."

The proposed curriculum,. structured on objective-based

instructional design, has been implemented, and extensive per-

formance-based assessment has been conducted to ensure that

1 7
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ting curritvlum r!esig?),contains the information and

'activities which maximize the probability of student success tn

aChie ing te objectives of the course.

The 36nirn camera, wtich was purchased through project
4

monies, has_ Eren adapted for the microacope, permitting micro-

-ptiotography of, \specimen to diffikentiate between natural and synthetic

materials .and showing internal growth markings. These slides

and pictures, Pre Utilized not only in instructional lectures' but also

are incorporated in the student manual.

Accorneatahment of soecific' objectives stated in tke development. 4

of the instr4uctional program has been achieved agid to stated below:

1. A comprehensive instruottonal manual ts: near completion .

This has becoMe an inVeluable tool in Classroom instru-
,

ction and for student reference. (Representative samples

of various sections can be found in Appendix A.) .

2. Each, objective of the instructional prograrn has been

incorporated into the curriculum and successful corn-

pletion of each of the following id necessary for grad-

vation:

a. prop. identification of gemstones,

b. grading for quality and appraisal .of gemstones,

c. detection of imitation and synthetic materials,
z

d. Learning of the use and care for the, laboratory

instruments necessary, to the testing and identification.
. s

, of' gemstones,
18
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e. development of skill in gemstone merchandising through

study- of the forniation, rei....Over'y, and cutting Of precimis

gemé, With attendant attention to the folklore, traditions
A .

and syMb5o1ism of suc0 stones, 1

/

learning to rade 4thica1 ly and-accurately in precious .stones,,
r

g. anr<ing to exerci.se di,oper care duAng bench

through a working knowledge Of 6eMstone 'rleaction to heat

void, fracture, abrasion, arid .clevaga,
-

Confirmation of the program's success will become' more

evident when a 'larger number of students have entered the jewelry

field; and their progress.has been observed. To this point,

formal evaluation through employers has not been conducted, but

coniments.from employers who. have been contacted , have.indtcated
, . . ,

their belief that the Paris Junior College course isea verypro-
..

fessional one. They .are especially pleased with the students'

. abilities to deal with cuseornersTa trait which was'previously

Jacking in new emplOyees. 1

The progress of program graduates yvill be cont(nuatly

. monitored to determine the practicality of the c44rse, whether

'or not it should be 'expanded, or if it continues to be adequate

in its present form.
6.0

3. The ,research project results will serve as a guide to

those Who are Interested in initiating a similar program.
k

4
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Additionally, the insteuctional ment.ial will be tosiailable

.for reference and student use. A tide prementation which

has 'bben developed to disseminate.knowledge <V the Gemology 4

Project provides an, corarview to interested 'viewers end
. ,-

gives a Mier perspfctive of the program.

oAs-wasfirst surmised in the decision to initiate such a pr gram,

the need by the jewelry industry .heks'been appalling evident.,
'17 .

°

a.

.1

1.- Parts Junior ,Copllege r ealized the need for a course
. ,

of study of gemology that was comprehensive, yet

economical ill terms of time and money'for the student.

P-oject results indicate this has been achieved. This

is documenied by the fact that the.demand has been so

great for gemology instruction that every.class isr Filled

to' Capacity and'the original' plan to hold .two sess:ons

during each year had to be expanded to three sesions.

2. New employecm who are'not graduates of a gemology
Of

program tvpically r.iquirc 6 months traintog 6efore theY

are ready to Work in the industry.

the' Paris Junior College ogram,

With training from

employees are prepared

in 30 days or less to enter the field.

3: The Gemology Project has served as a means of:con-

tinuing eduCation. for those who.enroll and complete the

sequence. Further,weekend seminars have been presented

to members of the Retail Jewelers Association

La 20
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° throkighout,--ttva United States.. These have included

laboratory 6emonstretionst lectures, (and talks which

, have been provided aa a service to the tndustry.

SPECIFIC UilLiZATION OF RESULTS

.Results or.thp research project in gemo154/ sucjest impli-.

cations foN the independent jewelrY* initustry and also for other

educational' institutions developing sirMlar programs.' Thus, the
4

following statementecan be made from Eroject findings:

1, After piloting the p cigrarn .fis a vocational course of study,

'.gemolOgy wai found to.be a highly technical skiil, re-
.

quiring far more scientific anetheoretical knowledge, far
.\

1,reater equipping _and bperating 'expense, and more intensive
-

faculty oupervision than a vocational course. GeMolow

sh-ould therefore be considered a technical level coUrse.
4.

For this reason, states, such as Texan, which kind instruction
/

.on-a cost-based fot'mulas should consider separate formula

for vocational jewelry craft in the coMputation of state

appropriation' rate.
% 1/4 . .

2. The, program is not 'designed to attract the aVerage student

but to fllfjll a need in the obcupational market. Those-
,

participants are possessive of their knowledge ahd ability attained

21
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and have worked many tedious hours.to comnlete this eequenoo\A

As a result, thSy_ are high schteVers and 3xpectthe same

.dedication on,the part, of other
-

for those with little interest in

'itudants. It is not a coufte

the field.

3. Originally enviAioned as a 13-week, or queterly, r.,purse,
-%

the.gamology course was ineligtbIe"for student,nancial td

under new Feder4al reGulattons for those individuals who were

simply retui-4ning for jOb-upgrading. "Since the final curriculum

design inaludes fifteen full weeks of instrUction, it is rc-

ommanded that,other. institutions 'considering the initiation

of sucn a curricqlum plan th8 addition. of one additional
#

week's studs, to e.atisly ;le semester-length clock hours
4. requirementl ,of Federal financial aid guidelines

4. In e>:.aluating project success, implications for ftrture

,
roe

programs aft that a.class' could be successfkAlly conducted

. on the student-teacher ratio of-15:1 with proper equipment

and Stations only, if research were not being condJoted

simultaneously. If instruction were the only concern,

a better student-teacher average would be feasible.

5. Assessment of student, performance indicates satisfaction

by employers of graduates of the program. As mooe

'students complete ithe sequence and more feedback becomes

available from both graduates and employers, the curriculum

will loe refined' to reflect nece6sary changes.

e
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6. Paris Junior College has already been approached by aft-

cials from other states who haw) exhibited irterest in

studying the.Paril Juntor Coltege prograni for possible
.

application in the:r cwn situations.

7. The slide prebentation which has .been dejeloPed will
. 3,

.
be available for viewings by potential ifterested individ-

Lials tn tha .prograir.including t directly involved

tn the jewelry industrjr-

8. Tile instuctional manual, whictl is final stage's of

completion, will serve as an invaluable rasource tool
,

for those emulating thts prrarn and also for graduates.

This manual enhances texi .material and provides a 350

page description of such aspects of gemology as basic

ahavior pattern of light, detailed description of colored

stones, ultraviolent fluorescent charts describing all

spectes and varieties of gems 'and their reactions to long-

and short-wave ultraviolent fluorescence, individual reference

chart showing optical and physical:properties (mineral-
.

ogical and physical properties) of stones, etc.

I9. Articles have appeared in profissional journals and

will continue to be published concerning ,the program.

These will kg:ep interested individuals .knowledgeable of

the progress of the Gemology Sequence. (Examples

are appended to the narrative in Appendix HO-

23
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10. An approPriate model has been developed which can be

irnulated by other suCh institutions who are interacted

,in initiating 'their own program. They will be able to

evaluate' cost-effectiyeness and to decide on the long-term

merits of adding the program to their cuiriculums. (The

program personnel cost lor the two years was over $73,000;

instructional supplees were over $2,U00; and equipment

rental/purchase amounted to $38,000.)

24
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Excerpts from Instructional Manual

9 9



GEMOLOGY FOR

.THE

,JEOELER



1

TABLE CE' cannns

I 1NTRODUCTI ..... . 1.1

.II GEMOLOGY. 2 .1

Definition of Precious Gems 2. 1

4Qualifications of Precious Gems 2. 3

Namenclature of Gemology,. . .. 2, 6

III CRYSTALLIZATION . . .. . ...... . 3. 1

The Atom 3. 1

Unit Cell 3. 4'

Essential Characteristics of a Crystal 3. 7

Crsytallography 3.10

Crystal Aggregates 3.16

Crystalline Aggregates 3.16

Cryptocrysballine 3.16

IV MEMORIZING SPECIFICS OF GEM STONES 4. 1

Behavior of Light 4. 5

Transparency 4 7



s.

Table of 03ntents
(continued)

Pagee,(

.Refraction of..Light 4' 9

Polarization of tight. 4. xi

Cimible Refraction and Birefringence. 4 14

Critical Angle anclIttal Reflection . .. . 1 . . 4,17'

4
The Critical Angle.end.TOtil.Internaliefleciion . . 4.18

v ..LIGHT ARO PHEN3431a 4 5 1-

The Spectrum Light 5 1

Cauges of Cblor in Gem(Stones 5 6

Color Treatment of,Gems 5 7

Dispersion of Light 5. 9

Phenamona, Chatoyancy, Asterism 5 lo

Ciled Stones 5 12

Change of Cblor'by fat Treatment 5.13

Change of Color 5 14

Play of Color -.Interference of Light 5 14

Adularesoence . . 5 17

,Labradorescence 5 17

Aventurine 5.17

Scintillation 3.17

VI THE MICROSCOPE

Magnification

Care of the Microscope

Dark Field Illumination for the Microscope

VII POLARISCOPE

iii

34

6 1

6 1

6. 3

6. 4

7 1



'3,711":7 ". 7717 F 7,7 7

A

Table of Contents
(=timed)

.

wit REFRAcrIca
Page
8.1

Ihe Refractameter 28. 1

Birefringence . . . . .

Manochramtic Light 8. 6

Spot Readings 8. 7

Refractive Indices 8. 7

Tables of Refractive Indices

Estimated Refraction Index by Immersion . . . . . 8. 9
4

IX SPECIFIC GRAVITY 9. 1

The Hydrostaticbtathal of Determinaticeof S.G. 9.,3

S.G. by Immersion 9. 4

Specific Gravity Liquids' 9. 5

Care of Specific Gravity Liquids 9. 7

Ctivariscnof S.G.cda Specimen Withthe S.G.ofa Diamond

8. 8

4.1

9. 8

GENERAL GUIDE
V 10. 1

Guide to the Study of Species and Varieties 10. 1

Specie and Varieties ..... . .... . 10. 2

Chemical COmposition 10. 2

Physital Properties 10. 3

Optical Properties 10. 4

Occurence 10. 5

Cutting 10. 5

iv

33



Table of Contents
(continued)

PageIdentification 10. 6
'

Gradation of Qualities . . . . . . . .... .. .... 14. 6
History, lore, Suimatitutions, and Sales Preeentaiims . . 10. 7.

ICENTIFICATICK AND USE Cr'SXNETISTDC 201.6 . . U.
.

TERMS:AND 12FINITICt4i.

,

f.

e.

r



-"7"7777717- 777 -1"7,7-r',77,771.7"T '

LIM OF TABLES

a

"'Table Pagi

I Inorganic Gems 2.10

II Organic Gems ?JO

II Imitatioh Gme 2.19
-

II AsseMbled Gems 2419

III Ceystal'System of Gems 3.14

Mbhs Scale of COmparative Hardnesses 4. 2

. Degrees of TOughness'of Species of Gems 4. 3
A

Density of Specific Gravity of Species of Gems .. 4. 3

Table Of Birefringence 4.16

Powers of Dispersion of Gem Materials 5.10

' Tables of Refractive Indicei
Singly Refractive Materials

- .DoObly Refractive Materials
8. 8
8. 8

Suggested Comparison Stones
2.3

8.10

-Tables of Specific'Gravities 9. 6

"Species That Will Sink in All Liquids 9. 6

Species That Will Float in 3.32 and Sink in 3.10 .
,.,

9. 6
Species That Will Float in 3.10 and Sink in 2.89 . . 9. 7

. Species That Will Float in 2.89 and Sink in 2.62 . . 9. 7
Species That Will Float in All Liquids 9 7

vi



6

; -61 '
I

,

;s:

.1p

Iasi* .car Flares'

V A

A

.

4

_Figure ....
e

1 The Atom ct Argon
1

3. 2

2 Electxcnic Configuration of Atoms
.

.
3. 3

3 Angles of Incidence, Peflection,and Refracticn 4. 5.

- 4 Beam of Light IlTpinging on the SUrfacc of ah Object 4.10

5 Directici of Vibrations of Light NI. 4.12
. - .

6 Light Being polarized as a Result of Peflecticn 4.13

7 Polarized Light . . , .. . .. . . . . . . 4.14

'8 Ray of Light BecoMing 5,9,Rays as a Result of Polarization . 4.15
1 %

9 yediction'of Velocity (A-Light in a Denser ilbdium 4.16

10 Angle of Incidence and Brilliancy of a Gem 4.19 .

, 1
$

.

11 Profile of a Clit Stone With Relative Sizes of Critical Angles . 4.21

12 Phenomena of Chatoyancy . . 5.11

13 Interference ct Light 5.15

14 Wave Lengths of Light Beams 5.16

, 15 Water Disp1aced.b9, Immersion of a Gem . . 6 9. 2

16 Balance- for Weighing Precious Metals . 9. 3

vii36

V f



. 1

r '7"

0

CELIWIER

i-7.1117757, 7.5115[7.' "IsIr c.'or

Introduction

1, 1
V

t-

The purpose of this course is to instill sufficient skill ix identi-
--N

fication, quality grading, tradition, lore and familarity Ath.precious
1

gems to enable the sttrientto be accurate when buying, selling, advertis-

ing and prorating precious gems. Consider the successful carpletion of this
r

course as a starting point, g.foundationAmpondhich practical knowledge may

be plaoed to. build a successful career. However, more *portant than

gemological knowledge, is its application in the working world.

When the course is'complete the student should be prepared to apply his

knowledge in a professioal manner. In the competitive professional.world

. the strong will survive and prosper; the weak wilPfaiter and fail. Those

who best prepare to project the image of a professibnal jeweler_will be,

among,the survivors. It is by the image of piofessionalism that a jeweler

is known. Skeptics may say, "You can't put your image ii thn bank", but,

the amount of noney deposited in the bank depeilds upon what the buirimg

public thinks of you, the jeweler - and that opinion is greatly influenced

by the image that is projected:

The professional jeweler is dependable, meeting deadlines and keeping #
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scheduled appointments, honoring verbal eigreembnts and promises as being
111

as inviolate as a. signed cxmtract. The phony smile, the enthusiastic

hanct4hake, may be the mark of a,high pressure salesman but do not con-*

tribute, to a pfofessional image. Such an Image -can not be faked and must
'1

be genuine. Cnly by adequate knadedge and a sincere .cbsire to cb a job
'in ,the best possible manner can a piofessicnal image be projected. -If you

ii.ke What- you dc.;:, 'all of-the elerrents that caitribute to the profestiiona
'image will fall intd place.

110

.To be a' professional jeweler you need to_learn all you can About the
11pmoducts with which yOu deal, knowledge of precious gens is a fundamental

'requirement. Make use of this knooledge to as§vre yourself and others that ,

1-you ,;re Capable of serving c4ents accurately and honestly. -

Your work-area should always be neat- 'and ready for use. An orderly

gianological. laboratory in an area that' is visiblè to siore traffic, is an

excellent syntol of prófessicnalism. Me ideal locatioh for the laboratory _

is a Small roan adjacent to the sales area. It should have a glass window
it

so that the instrtnents are on display but are safe frau curious children. ,

The image projected by a jeweler depends, won perscnal appearance and

1.
behavior\ You dress and act according to the way you wish others to think
of you. project -the image of a professional jeweler, dress and act as
a peofessional should.. 'ME FACT IS, OR SIMI') SE12'4VIDENT MAT ME

JEWELR/ BUSINESS IS NM A "SHIRT-SIEEVE" PIOFESSICtlf SuccesS is dependent

won public reaction to your image, and it is only when prospectiv'e clients

have been favorably inpressed that you are given the oppo unity to demon-

strate your talents.

3s
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As an employee; the jeweler is never tardy'or late, aiaq employer),

he sets an equally good eIrple., (load witchmakeks'and jewelrIrstore

workers frequently becom6,1ore owners, and anyche who hal alsp trained 4

in the field of qevology'is even more qualified-to cparate a business.
a 4

The owner of a.jewelry store is rarely ,proficient in,performance in all

of the many areas of.expertise raguiredwhen operating a jewelrystore.

Mani, skills must be filled by otfiers:. The bOokkeeper, keeps the accounts
. . .

7straight, the tax records in order, and the bills paid; the.gamologist

assists in buying and selling merichandiee; the watctmaker, and the jewelers

do the wOrk that comes to the# benches; but, it is thestore owner who has

invested his capital, and is taking,the-risks byaisuming the responsibility

of meeting.all obligations:
0

The owner,,and the people employed to perform various tasks', are Alf"'
- .

lividoes'of a teaM 'dedicated to the'successful operation of the store.

Success or failure is dependent upon hbw well each umber 'of 'the itore team

fipctions.

The employee, assuming none of the risks, has the advantage of being

given the opportuniiy to perform the,tasks for Whi,ch he is,beit suited,

whileithe rent, payroll, cost of' inventory; taxes, and other' obligations

are paid for,by the owner. As,a irOmber,of the team, it is to-the employee's

own inteiest that a record of.praMiotness, quality performance, and honesty

I

be establi6hed. '.The 'employee, as well as the stop Owner, needs to estab-
,

lish a professional,image beforethe public. .

.
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CHAPTER II

Genology..

Oifinition of "Pnacious Gems"

,

Genology is the-study of precious gems, -synthetic gem materials

arxi imitations of gems.

The word GEIDLCGY - is fOrmed.by the conbination c(f the Latin

1.4or4"Genre, meaning ,gem and the Greek word "logoi", neaning scienoe

5r study. 'Me word first appeared in the &eat Oxford Dicticnary in

the year 10111 spelled with a double, "M" as "gemology", but in, the Unithd

States the sirtpler spelling "genDlogy" is preferred.

A precious gem may be described as: Any natural.substance of great
, 4

beauty, with hardness and toughness enough to retair that beauty for many

years, while being worn as a personal adornment.

Earth sciences may be divided, into Several main topics 'which inclu&

the mineral kingdon, vegetable kingdan and anirrek kingdom. (While mist

precious gems are Renters of the mineral kingdom, sone have origins in

the animal or vegetable kingdom. Gemology is not just a study' of branches,

of these sciences, but is also concerned with human relationships and

interests in precious gems. Gemology includes tradition, romance, histor-
'Mr

ical and religicus significance of precious gems, plus the knoinledge
0

anclunderstanang of the contributions made by gems to the.many cultures
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that haVe populated the earthitnce the.beginning of time: The study of

gemology discloses a fea scientific tests that will serve bo correctly

identify precious gems, 'and aid in consideration of the physical and opti- 11.

, cal properties of each.
,

11Up to the beginning of this present century nest jewelers were content

'the color, llister and general appearame as a basis for their decisions.

Manylewelers,- with long experience in gem identification, could detect

glass imitaticns with some degree of accuracy, but were not as dependable

when it caste to the determination of the identity of a transpatent, red

dem whIch might be ruby, garnet, spinel, tourmaline, or any of several

natiiral gemmaterials. ,

Nitransparent: yellow gem 'was often named, topaz, but might ha

With a dilettante approach to identification 'of gam stones, relying Lyon

sapphire, yellcw beryle-citrine, grossularite-garnet, or any coe of over

tuvnty species.that may be Yellow in °odor.

Public interest in precious gems has increased, making it imperative

that Modern jewelers be knowledgeable and accurate in gem identification.

It has,long been a oommon practice to label citrine, topaz; smoky quartz,

snoky topaz; golden sappl4e, ,oriental topaz; heat-treated white zircon,

matara diamond; and imitation stones as synthetics. These misnaners

ralong
with many others are morally, ethically and legally unacceptable;

- r

and, then- usage can have oostly results. With the appearanop on the

market:4°f several skillfully produced synthetic materials, each 61' which_

might:easily be mistaken for gems uf natiyal origin, it has becaie even

more impatant that gem dealers and jewelers know how to protect themselves,

IF
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and their customers. By,being. capableanddistinguishing one product fram

the cther, and deterMining the quality, grade of each they can achieve this

result.

Qualifications of Precictus Gems

To qualify as a precious geml, a specimen shouldlexcell in 9ne,or more

of the following: Beauty, durability, rarity, fashion, and portabiliiy.

k Beauty. TO qualify as a precious gem, the prime requirement in any

specimen is beauty. Beauty is depended upon transparency, brilliancy,

Color, luster, dispersion, and phew:mon. Few gems will excell in all of

these areas, many in no more than one or two; but, the result must be
40

pleasing to the eye before being regarded as beautiful-or,as a gem. A

diamond with splendid transparency, that has been fashioned with skill,

will display wonderful brilliancy because of its high refractive power.

Beautiful fire will result fram its power of dispersion and an eXtremely

high luster is possible because of its great hardness. If it should be

pink", golden-yellow, green or of some.other hue color may be added to the

list of qualifications it has met in being Classified as a gem.

On the other hand, turquoise may be beautiful even though it lacks

transparency, simply because of its color and luster. Chrysoberyl cat's-

eyes, star rubies, and star sapphires depend upOn rolor, luster, and

phenomenon for their fp,scination and classification as gems. Play-of-

color in opals and the orient of pearls admit these gems to the select

list.
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4Approxirrately 80 percent of, the diamcnds taken frau the mines lack

the potential for being made beautiful. Even tholigh these flawed, tm-

attractive specimen are diamonds in even, sense, they cannot be classified

as.gems. Howeveir, because cl their extreme.hardness they are'almost in-

dispensable as tools in many production processes. If a specimen of any

speciesis beautiful it may be classified as a.precicui gem, if it lacks

beauty it is not a gem regardless af the specie to which it'belangs. .

Many specimen are beautiful in their natural form, but it usuall,Y

requires the skillful work of the lapidest,to develop their beauty/tO the

fullest. The beauty of precious gemi is the result of a ambinaftionot

the marvels of natuie and Ve expertness of the cutter.

,Durability. An important requirement in a precious gem is that the
,,,

beauty of the gem be preserved lor many years, even though the gem is

worn as a personal adornment. Hardness is the quality Oi resistance to
tss

abraSbon or scratching. 'Ibughness isresistance. to fracture or breakage.

These two attributes in combination result in durabilitlip

'A diamond, the hardest of all materials ig not,particularly tough

because it can be cleaved with comparative ease in any of fauridirections.

Jadeite on the othei hand, is not as hard as quartz, butis extremely

bough.

Because of their great beauty, several materials are considered as

precious in spite of the lack of hardness and boughness, or durability.

Opal, an example of such a gem,is relatively, soft and fragile yet thege

physical deficiencies are understcod and respected. Many opals may be worn

for many years without damaging their beauty.



Oenology
2.5

Rarity.' The desirability of many gems is increased because of ur

human trait of giving value to those objects which, ars scarce. /t is a

factor that dontributes to the establishment of value or price in many

gems. leb observe that the extremely rare ruby or emerald of fine quality

is very expensive, While the more ibundant amethyst or garnet may be

priced at only a few dollars per carat.

Wnile rarity is an important factor in the establishment of prices

on the market, it certainly adds nothing to the physical or.cptical

prcperties of a mineral. rMany very beautiful geniis are iairly abundant,

therefore relatively inexpensive.

Fashion: Another factor that helps to determine the acceptability

of certain gem stones.; The mention of a gem in a fashion magazine,

picutres of a prominent person in the newspaper or on television, wearing

certain gems has a great effect on the determination of what kind of gem

is in faJhion. Tnere is a tendency among the PopuLace to falai, the

"fashion-leader".

A oeitain "fashion" may be fleetingr.and nOt suitable for al people.

It is more important in establishing a suitable style to,consider the

personalityr skin and hair style, coloring and contouring of the face,

hands, and body. These factors will help in the selection of the gem

stones that will enhance the wearer's good points. Usually gems that

have been selected on the basis of individual style are socially signi-
.

ficant and serve in a cosmetic sense. An alert jeweler may determine

that a fine aquamarine is more suitablcl than eneralds for certain people.

Personal style will remain valid during an entire lifetime.
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1

1. PPrecious Gemis any, natural naterial of groat beauty With hard-
ness and toughness enough W3 that beauty will be protected for
many years while being worn as a personal adornment.

2. A Mineral is a natural, tonogenpus, inorganic material having con- .

sistant chemical composition and physical properties. Aadniral
is usually crystalline in structure.

,

3. An Ctganic Gem is a gam such as a Pearl, Coral, Anber, or,Jet.

4. Hardness is ilesibtanceito scratching or abrasion.

5. Tbughness is resistance to.fracture, cleavage,. breakage, or parting. ,

6. Relfection of Light is the angle of incidenoe which equals the
angle of reflection. The incident ray, the reflected ray and nor-
mal are all in the same plane.

7. Refraction of Light is the bending.of the path Of light rays as
they_pasa,oblrquely frcm one median into,another.

8. Pefractive Indextthe ratio of the speed Of licit as it paises
from a mediu-E1 o optical density into an3ther medium with a
different degree of wtical intensity, and the manure of thetrit-
ical angle. .

9. Diversion of Light is the division of white light Into spectral
colors as it passes through transparent material at an oblique angle.

10. Birefringence is the extreme difference of the high refractive
index and the law refractive index of a doubly refractiVe material.

A

.;
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I Light and non:cone

The Spectrum Light

1

I 1

1

5.1

The theory is pronotedthat light, and energy travel through space

in a series of waves. The wave action caused by a violent storm on the

surface of the ocean is severe. On the other extreme.is the ripple on

the surface of a pond caused by a puff of eir. The waves on the pond /tie
.1

q*.te small and the distance between'two successive crests may be a

fraction of an inch. This distance between a point on onecwave to an

identical point, on the nodi wave...is known as wave length.

Wile the waves on the surface of water undulate in cue direction,

light,waves vibrate in all directicns paperxlicular bp the path of travel.

(VigUre 5, iage 4.12). ,

The range of radiation from the sun known as the spectrum is composed

of an extremely wide baml of wave lengths ranging frcm those measured in

miles or meters to the very short waves of the cosmic rays which are one-

trilliopth of a centimeter long.

Only a small portion of the complete spectrum is visible to our eye
.

as light. The longer wave lengths are used for the transmission of radio

\

11



signals.. X-ray,..ultra-violet r infra-red ray,r

useful but invisible to the eye.

The visible spectrun is composed of tam hues ranging fran violet

through red..01shite light is =posed oi he. Jai tse huei being transmitted
in eqUal arrplitude superimposed tpal one. another.

.k

The unit of measure ur 'to calculate tile wave lengths of the hues

of. visible light are' callifd Angstran.units. Angstrm unit equals

one ten-millionth of tainik boater. The .abbreviatien of Angstran unit is

"A." or'."A.U." A wave lenqt of viOlet light is approximately 4,000 A.,

and a wave length of red is aiproximately 7,600 A. The Wave lengths of

all other hues fall betmen these two extrema, yeelhow for instar;ce is

Light and Phermala
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and natnY other rays age

in the 5,560 A. range.

The colors,of most objects are the result of transMission or reflec-
tion of a mixture of several wave lengths producing more than one hae, the

blending prodtring the,coloru that we see.

Making use'of a alide projector as a source of white light, insert
0

an opaque slide with a naprcw.slit cut into it, intothe projector. Men

project the image of the slit won a screen. Placing a prism of clear

glass in the path of light between the,screen and the projector will

divide the white,light in'to

with violet at one end, red

itecatconent parts, a spectrun will appear'.
I

at the opposite end and yellcw in the middle.

This spectrum indicates that white light is composed of the"oombination

of the varisus spectral colors.

e

If a piece of red glass is placed between the light source and the

screen, the image of the slit appears to be red.. This is because all

wave lengths have been filtered out of the beam of light, and only the

wave lengths that cause the eye and brain to "see red".are transmitted.

I 9 4
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Should the-red glass be-replaced with one thit is blue, the image on'

the screen would appear to be blue as result of the absorption of the

red end of.the spectrum.

The color that is. seen results fran the subtractian of certain por-

tions of the specfrprn and the trfansmission of the remaining wave lengths.

If the red filtek and the blue filter azs placed Over Cre another,

the filter wouid absorb all wave lawths except those that produce red

and the blue filter would absorb the -red end of the spectrurn with the

rosult that tto light would be transmitted to the screen.

Our best source Of white light is the sun. It provides us with a

balanced spectran with all wave lengths being e6a1 in amplitude. Many .

sources ofil'artificial light such as candle light or light fram an incan-
.

descent electric light bulb are short on the blte end of the' spectrum.

result, many blue sapphires, particUlarly those that care frau

Australia, blue fabrics, andany other blue object will appear very dark

Or even black. Since the anplithie of the blue 'wave' lengths being trans-

mitted As less than those of the rest of the spectrum and the blue objects

are capable of reflecting blue only, the result will be little or no

reflection of light.

The color -of cpaque objects is the result of the a4eorption of parts

of the spectrum and the reflection of the balance. ,The colors that are

seen are those that are reflected; Should the complete spectrum be

reflected from a surface, the result is white. If all wave lengths are

absorbed and none are refelcted, the result is Ldack."

Colords of great importance to those who are connoisseur's of

precious gene. Many gems are desirable primarily because of their oolor.
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a
Men making a judgment of the, value of aquamarine, emerald, ruby, 11*Shiref

jadeite, topaz, anethyst and many other colored gems,.00lor is the? factor

that is'tonsidered first.

Colors may differ frqm cne *another in several Ways. These differences -

can be described as variations ot hue, tone, and intensity.
.

kue. Hue cante described as basic color.. Pure colors ilre parts of

segments of the visible spectrum. When the eye receives, and the kwain

registers wave lengths in the 7,000 A. range, the color *red" !..s visible

while those wave lengths in the 4,000 A. range cause the color *violet*.

By 'examining small sections of the spectrum it is poseible for the human'

eye to distinguish over 100 hues.

Tone. nese hues, or colors, can be modified by venation of tone,

which means lightness or darkness of 'color. tone indicates the position

a'color-may occupy op a scale of whiteness to blackness. A can of -

colored paint can be lightened by addition of white, or darkened.by addi-

tion.of black. Variations of tone can be described'as "light", "medium,"..

or."dark".

IntenSity. Intensity can be described as the brightness, 'magnitude

or vividness 'Of a color. A hue may be describes as being "vivid" or "dull".

'To illustrate, 'suppose a piece of jadeite of intense green hue is viewed

through a piece of frosted glass. The green hue remains, but intensity

will be diminished. The mime piece4vi'ewed through a pair of dark sun-

glasses will appear darker. The hue reliains unchanged but the tone has

been altered.

Considering these variations oftue, tone, and intensity, over a

million different color perceptions are possible. Tb be aware of these
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slight differences'it isnecessary-for us to dram two spic1men,s0e

by side in a light that produces a full and balanced spectram. \The best

sudh light source is north-sky-light which is diffused, refOcted

In recent years several artificial light spumes have been developed

that produce a reasonably accurate spectri;m. It is impossible for most _

'of us to "remember".a col "its variations so that we may look at a

gem oolor at one time and match it at another time.

Pastel colors may appear quite attractive on an cpaque surface but

will have a pale, washed-out appearance if the material is transparent.

'Most transparent gem stones shoilldte either colorless cc nearly so, or

.else present'a hue of.darker tale and high intensity.

. In the jewelry business is'often neceseary to ommunicate color

coimpressions. Many gem stones not present a pure hue, but rather a.

combinatton of two or more hues'i Attempts to describe a oolor by,use

of the more common teems such as'"apple-lreen", "honey-yellow", or "sky-

blue" fail to convey accurate information. More precise descriptive terms

such as "greenish-yellae, "yellcw-Tgreen", "bluish-green", "greenish-blue",

etc. , noclified by terms describing tone ,and intensity stand a better

civince of conveying color iffpressions.

however,,there still remains the variations on interpretation as

pecpae all see colors differently. tolor conversatidn becomes meafiingful
.1

when all partibs involved make'use of standard "masters" of hub, tone and

intensity. These masters must be consistend and all the same. This

concept is carried to a practical ultimate by the "Gemological Institute

of Amprica" in their development of sets,of "Master-Diamonds" as a topol for

color grading diamonds. But these sets do not help to describe or grade

bi)
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color of garnet or aqtaanarine:

R. lazy Kuehn Productions has.developed a "Geo Mister Oolor Systole

which makes use of.nudaered'transparencies of 26 hues and other slides,

to assist-in the determinaticn of the to:011,4f\ itcne. Sinoe aU

sets are the same, everyone making use of them come to a reamonable

oonclusion when describing the color of a gain.

A "Gern't4nster Color tem" wilL new be men and cbannstrated

by _your instructors.

n'Causes 6f Color in Gain Stales

Allochranstic and icliochralutic stales. The ma/jority of gem iftones

uould be colorless if. they were chemically Lame. Corundun, beryl, topaz,
(?,

diamond, zircon, quartz and many others, are without color 'when they are

=posed of cwty the elements 'inherent to their specie.

For ins is crystallized aluninun oxide. If these are

the only elements contained in the crystal, it would be 'colorless.. A

trace of Chraniun oxide included in the Atructure causes it to be' rid,'

and the result is a Trams of iron Oxide and titanito oxide cause

oarundun to be blue, end sapphire wOuld be the .variety of stale.,
.1.

Species that are colorless when chetnically pure, and nay occur in

a variety of colors as the result of the presence of elements not essential

to their formula are known as allochromatic.

\
Save minerals are oolored as th result of elements essential to

as Tdiochramatic minerals. Astheir formula. These elements are

an example, tarquoise is a phosphate ofpopper and aluminum. The oolor
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bdue is causeLdr9piper... In.some turquoise, iron pertly =plop% the

copper ancl the result is greenish-blut;turquoise. Peridot, a silicate of

magnosium and ikon is (amen ae the result of thelkon it contains. Wm:hits,

azurite, and turquoise are idiOchrothatic stones with toOper as the-dolor.--

ing agent. Aloadine garnetii red, peridot is gram, both colOrs eke

paused by the,pkesence of irm in their csition.

T!',..1 colors of allochranatic stones may vary greatly.depending upon

the dmtrusion of a6j, cae of several elements,.while the mica** of idio-

chromatic stones axe 'fairly consistent.

Color Treatment of Gems

.The cobbr of many gems can be enhanced or changed by one of several

methods. The process used to produce such altekation of oolorAepends

upon the nature of the material to be treated. 'Me purpose, of course,

is to render specimen more desitablei hence more narketable.

'the methodiii used include;

.1. staining or dying
2. heat treatmmtt.
3. pressure arid heat
4, radiation in,a cyClotron or atomic pile

.1

When chalcedony is removed fram the ground it is usually pale in

color and is not particularly attractive. Since the cryptocrystallins

stkucture is slightly porous, coloring agents can be introduced and the,

material made quite handsome.

The structure of same Chalcedony is layered, sane layers being

more compact than others: This results in bands of dark color alternating

1_
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with bands oi lighter oolor or White. The
V

Black dyed chslcedany 1s prodtmed by
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reidt Cs onyx:or agate.

soaking it in a solution of

honey or sugar and water .for several weeks. It ià then:immersed in-

sulfuric acid which is gladly heated to th. e boiling point 'anif allowed

to bot.i for abdUt.tventy)m,tes. This chars the sugar that has been

absorbed. It is, n-hcia-t----ed gently for' sevelal.days to move traces of

acid. This process has been used for over a centtay and a half.°

It is safe to assune that all black chalosdaw (ocomonly - but in-. .

accurriteli - called "black-onyx") anc( brightly 0;lored specimen have

been subjected to color treatmeni.

Various, colors are prodtred by making use of aiganic dyes. Chalcedony

can be made 'a bright green by soaking it in a solutial of chranium and

nickle sal& then kieating it. -The same process will produce shades of
d

red if 'ferrous nitrate is used. Jasper is ianetises ct,ed with pruseian

blue to reAemble lapis-lazuli.

,

Mast of the turquoise op the present'day mirk,et has been treated,to

intaiisify and perPetuate'dolor and-to'stablize the strullture. Mbst of

the turquoise found in the United States is quite porous. Some of it,

is also friable. It is treated to prevent absorption ct oil or other

liquids and to make it tough enough to, be dsed in jewelry.

. Same turvoise is'stained with Prussian blue, other specimen'are

soaked in oil or wan. Often it i treated by immersion in sodium silicate

, (water-glass), and heated for several days under pressure. This treatment

seals the material and enhances the color.

ot

AA lang as such treatments produce stable results'they are ethiCally

acceptable provided they are presented and named properly. Color enhanced

I.
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turquoise or chalcedony are legOote.products when offered for what they
J

are, while,the l'ase of the namp,"$wiss-Lapis"\to describedyed jasper is

,

improper. This is dealt wibh further in the section "Change Of Color

by Heat' Treatment".

nispersion of Light

It has,been demonstratedthat a beam of white light pasms4 through

a prism of glass will be divided into its comporlent 'colors. It has been

noted'that each colbr has its cwn wave length, and those oolors with .

shorter wave lengths, hence higher frequencies (A.,11.), will be refracted

more\than those colors mith longer wave lengths. The component colors

cof whiteslight range from red, with a wave length of approximately 7,600 A.

sl

bo yiolet.with a wave length of approximately 4,000 A. Other colors sstx11

as orange, yellow, green and,blue have wave lengths between these extremes..

Because of,these differences in wave lengths and.frequencies there

"
will be differinces in their-speeds as they travel through optic lly dense,

%.

transparent substances; therefore, differenu4s in the angles of their re-)
N ,

fraction. This results in wlAte light becoming'divided intO its component

colors. This phenomona is called,dispersion.

The power of dispersion of a substance is determined by noting th(it''

diffrence in the refractive indices of red and violet. This is accom-

polished by makimg*use of color filters that screen'out all wave lengths.

o,
other t-hn those being tested.'

It is because of dispersion that readings of the refractometer

appear as a band or spectrun when white light is used. TO.obtain a

%precise reading, mcnochromatic light should be used. Usually yellow
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light. which is im the ndddle of the spectrum is used op proluce a sharp,

definite line 'on the scale.

4 The powdrs of flispersion of gem materials-differ greatly. Diamond

has a fair',- high pcmer of dispersion which results in the pleasing display

of spectral colors which is deScribed as "fireTM. This contributes greatly

to the beauty of diamonds.

The relative powers of dispersion of gem materials is listed hore:

Material Dispersion

Syrithetic.rutile .330
Strontium titanate .109
Andradite garnet .057
Diamond .044
Zircon

Grossularite garnet .028
Pyrope Garnte .027
Almandine garnet .024
SpineI , .020
Peridot .020
Cbrundum .018
Spodumene .017 .

Tourmaline .017
Crysobekyl /015 -

Topaz .014
Beryl .014
INartz .013

...Orthoclase .012
Silica g'ass r.'010

Phenanonal.Chatoyancy, Asterism

Some Varieties of several gem species, when cut in cabachon display

a narrow band of light at the apex of the curved surface. The position

of the highlight of light changes as the positioniof.the incident light

is, changed or when the stone is turned. .This

chaboyana and the gem is called Cat's-Eye.

phenomenon is known as
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If the 3pecie of the gem disPlaying thid phenomenon is chrysoberyl

it is designated simply as cat's-eye, but the name of any other specie

should be included in the.description of specimen that hive a "eye".

Some varieties of quartz, toummaline, apatite, scapoli and diopside:

will display well defined eyes. SaTe specimen of beryl will display a

band of highlight and otcasionally specimen of other species will be found

-that can be made to show chatoyancy.

Such lines or bands Of highlights of light are the result.of large

numbers of-parallel needle-like crystals .(tubes or canals oriented acrces
,

Ntaler7curved surface of the cabachon). The highlight is perpendiuclar to

ihe orientation of the parallel inclusions. The effeCt is simdlar to that

seen oh a sPool of high luster thread. brawing a piece of emery paper

across a sheet of curved metal parallel to the direction of"the-'curVe 0111

fproduce a,similar effect.

.

Figure 12

Phonanona of Chatoyancy
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%bile chatoyancy is the result cf the reflection of light fran a large

number of parallel inclusions and a curved surface, asterism.is.the

lection 'of light flan parallel. inclusicas orientee'in two

or more directions. '

Numerous needle-like inclusions oriented parallel to the crystal

faces of a miileral that crystallizes in the cubic system such as Almandine

garnet will produce two highlights crossing in the center, resulting in

,a,four pointed star. Should the inclusions' be oriented parallel to the

faces of a dodecahedron, a six pointed star results.

Sapphires and rdbies are the most desirable cl the asterated gmms.

Many included, tiny geedle-like cyretalp, oriented,parallel to the six

prism faoes of the crystal, produce three highlights\of light on the

curved sdrface of the cabachon resultimg in a six pointed star. Occasion-

' ally a star corundun will display3a twelve pointed star.

Specimen of rose quartz may ;display a six pointed star when cut.
A

sperically and a beam of light is transmitted through1the stone. This

effect is kncwn as diasterism. Some specimen of,spinel and chrysoberyl

can be fashioned to produce a star. Synthetic star =ichires and synthetic

star rubiessare well known and many are quite attractive. imitatiOn star

stones are also produced. Mese stores are dealt with in depth at a later

date.

Oiled Stones

A jeweler must be aware of thv possibility that sem emeralds, rubies,

sapphires, star rubies, st4rAapphires, or other gems may hee been

treated with oil. Cracks or flaws that came to the surface of the stone

can be filled with oil of suitable color which not only obscures the cracks

5:?
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There are several dangers in handling such, material:

1. If an oiled stone is left in a shop for work, it is only
,natural that it be cleaned in an ultrasonic nadhine.
This cleaning removes part of the oil, causing some of
the flews to become visible amd.the color to lighten.
The cumtomer is naturally upset becaumerof the changed
appearance of the stone.

2. Since oiling obscures cracks it is possible that a jeweler
nay apply pressure at a poiftwhichney appear to be sound
but is nct, breaking off a fragment of the stone.

3. 'A jeweler may sell an oiled stone believing that the color
and clarity is better than it really is, the fraud being
revealed at a later date.

Such oiling can be discovered by rubbing the stone with a piece Of

cloth that has been soaked.with..benzine.

s,

Change Of color 6y Heat Treatment.

The.colorof many gems can beimpploved or dhanged dompletely by heat

treatment. The tenperatures used may vary.from 1500 to 800°C, depending

upon the material being treated.

. The color of lightly colored chalcedbny is frequently improved by heat-

, .

ing, producing attractive carnelian. Blue and oolorless zircons are produced

by heating brcwnish or red stones: Since blue or colorlese zircons do not

occur in nature, it is sate to assume that all such stones have been heat

treated.

Heat treatment of amethyst or smoky quartz changes the color to yellow,

citrine being the resulting color. The oolor of same amethysts can be imprived

by heat treatment. A few dark-green tourmaline stones can be lightened by

heat treatment. The oolor cf greenish-beryl can be made the fine blue of

aquamarine by heating to 450°C.
r-



Zoiate is heat treated at 380°, to prodMor the blue gem knew in,the

United States as Tanzanite.: The color of certain rdoies can be *ponied

by heat treatment.* SuCh heat induced.color Chan*, or improvementis,are

a oammon practice. Th4.. colorsof most treated g.ems is atiblejout.the blue

of treated zircon is likely to fade. Oase "Change.of COlor by Radiation",-

. and "Color Enhancement by Coating", Liddicoat. pages 234-238).

Change of Calor

Sunlijht Consists of a balanced spectuMp the inteflaiiy ct all color:

being;equal. Candlelight or light prodUced by an electric bulb is unbalanced

with a deficiency of violet vibrations while the amplitude of the red end

of the spectrum is greater.

Same gem stones, notably the alexandritevariety ct chrysdberyl, absorb*

much of the yellow portion of the spectrun while freely transmitting the :
I I

shorter and longer wave lengths of blue and red. As a result of the abeorp-

tion powers of alexandrite it appears green when viewed in daylight and red

. under artifacial light. Its color is purplish-red, similar to the color

of amethyst. The oolorichange of the occasional synthetic alexandrite-
.

like spinel nl,ze nearly reseibles that of alexandrite. Rarely specimen

of genuine sapphire, beryl, or tourmaline are found which display change of

color. Rare indeed is a chrysoberyl cat's-eye Which also displays a change

of Color. Such cimen known as alexandrite cat's-eye, are usually seen

only in museums or extensive private collections.

Play of Color - Interference of Light

The beautiful changing colots seen in opal and the flashes seen in
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. labradorits are calmed by interference of light.

The iridescent colors seen in ,soap _bubbles or in a thin film of oil

floating an WEI ter are calised by this sane tyFe of interference of light.

The Phenciteco can be best explained With,,the aid of diagram.

p.

Figure -13 .

a. t

4.

A - B = Ray of incident light inpinging wen the upper
surface Of a microscdpically thine transparent. film.

= Film of material with a different R.I. than the
surrounding zaterial. The film has a thickness of cne
wave fength,of cine color. a

Sane of the inciddrit ray w4j.l be reflected to travel in
path B - C, sorm will be retracted to point "b", ere
it 'is reflected to the lower face of the film to follow

path D B1 - C1.

Anotherebeam of light.A1 inpinges on the surface of "F"
at poirkz.B1, and is partly reflected into path B1 - C. .

the result is tuo beams of light traveling in identital
paths.

1 InBeams A - B and A - B re conposed of ccmbinations of
wave lengths of' all visible colors. The beam of light
reflected from the lower face of the fihn and following
path B1 - C1, will cause all but one wave length to be

out of "phase" and one wave length. to be in "phase".
The wave length that is in phase will be intensified
while all of t. ,ave lengths that are out of phase will
cancel.
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The solid line Beam' A in 'ketch 13.

: Dashed line mi Beam reflected from the bottom ffoe.
of the film with a wave lengths of beam
This wave length is determined by the thickness of
the film and the angle of the peth of traVel.
These langths are in phas so this.00lor is inten-
sified.'

r;

tommer
1111/11111111 f/MON/1/80

a,

t!

Figure 14

A = The wave length of the haimionious beams:.

X = The wave length of a beam out of phase.. Beihg
out of phase, it, arid all other wave lengths out of
phase are,canoelled.

It has been determined with the aid of electronic microscopes that

.an opal consists of great numi;pers of amorphoui silicon dioNide sphlres
.

arranged in a more or lesS orderly manner. This arrangement of spheres

and the voids between tham, form a throe dimensional diffraction grating

which resultE, in the transmission of pure colors. The *sizes of the ppheres

and the direction of incident light determine the color that results.

Sheets of larger spheres aiffract red light while sheets of smaller spheres

diffract col9rs wil:h shorter wave lengths.
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In any case, the cause of the plaY of color as seen in the cpal is .

interference cd light.
t ri

Moonstone is a varier of orthoclase feldipar that exhibits a floating

blue or white sheen called idularescence. 'ads effect is caused by alternate

Layers/of plates,of alkdte and orthoclase. The albite ham a slightly dif-

ferent refractive index than orthoclase, 'and reflection of light'from these

repeated-twinning planes results in the sheen effect.

Labradoresoence

Labradorite is another variety of feldeper. It is subject to repeated

biinning'which resalts.in a number of thin idaies which cauie interferenOe

of light producing patchnlof vivid blue color which change as the stmeis

'moved. This effect is known as labradorescence.

Aventurine

Aventurine ii a variety of reddish or yellow oligoClase feldsper that

contains many inCluded crystals of iron oxide from which light-reflects

causing a spangled effect. Ibis effect is called aVenturescence:

A similar effect is found in aventuriteAuartz containing many crystals

of hematite or mica. Its dolor may be green, brown, yellaW, or red.

Scintillation

A beam of light can be seen only when it strikes directly on the retina

of the eye. A beam of light passing through air which contains no pollutahts

can not be seen fram the aide no matter haw pcwerful it may be. Light from

6;)
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a powerful search light can be seen fran the side only as a result of

reflection from droplets of moisture, smoke cc spedks of dust that might

be suspended in the air. Ihis'explains why it is impoisible to.see the

beams of light sometimes used to call attention to openings of businesses

or to pin point the location of public events in Los Angelasishere the

air is frequently polluted. Ihe same type of.advertiserent. does not work

in areas wtlere.the air is not coo tad.
,

y,,

A single-cut diamaxl that hssCnly 16 "faC:ets plus the -table'and culet

can be proportioned so that most of the lightfentering the stone will, be

totallj, refldcted fraM the pavilion factes, and,leaked out of the crown-
.

resulting in brillianclo. Adding more facets to make a full-cut does not '

increase the amount qf brilliancy but breaks the reflected light up into

,
smaller beams that can be seen franmalle anglei.

If.a narrow bean of light is focused on,a mirror or in a darkened roan,

reflection of the light cal he seen only fran one angle. If the'reflecting

surface is ccmposeTofmany small mirrors arranged in various positions,

the beam in divided into as many segments as there are mirrors and porticos

of the reflected light can be seen franinmw angles. In a practical sense,

4

the facets on Ihe pavilion of a diamomd are mirrors. 'Ihey an.) arranged

at such aniles that light passing down through the gem is reflected out,

through the CD3Wil. The singlercut can ruflect the light only in eight

directions while the twenty-fouryavilion faoets of the full-cut send

.reflection's into as many directions, greatly enlarging the chances that

same of the beams will strike the eye. As the stone is moved or the position

o the light source is Changed the reflections are also moved causing the
1

eye to reglister first one beam, then another. Ihe effect is scintalliation.
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CO'LORHD STOVES

I. 'PHYSICAL AND'OPTICAL M21MMY:MTV:3

A. Chanical ocepoeitial
kluminum Oxide 64190,), Coloring agents: red is caused by chromium
oxide, blue by titanfum and iron oxide, yellow.by iron oxide, orange by
chromium and iron oxide, green by iron and titaniuM oxide; purple by
titanium and iron oxide;

.1

re

It

B. Crystal Sysbam and.Habit
Trigonal habit, 'crystallizes in a six sided prism terminated by flat
faces (basal pinacoids).

C. HardneSs
9

D. ilbughness

Excellent, exCept'
cOrundums cOntain
normal wear.

`f

in repeated twinning or.fraCtured.stones. Many star
fractures that may be extended by blows received'during,

E. Cleavage
None. Parting or false cleavage often occuring during twinning. TWinning

is very common.in black star sapphires.

,

F. FraCture
Conchoidal (shell like)

Specific Gravity
Ruby 3.95 to 4.05
$apphires 3.95 to 4.03

H. Streak
White

Normal 4.0
Normal 3.99

I. Characteristic Inclusions
"Silk" is common in the ruby and sapphire, either as rutile crystals or long

negative crystal voigs. Both are arranged in thkee sets of parallel threads

that intersect at 60 angles. Other inblusions are zircon with halb, spihel

octahedronr, liquid and gas.filled ih a fihgerprint pattern. Prominent hexa-

gonal growth lines and color zoning, curved striae and gas bubbles (donut shaped)
in the synthetic variety.

64
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J. Water
Vitreoua to subadmantine,..the Iracture surfaces are vitreous.

4

K., BeraCtiVe Iedex
1.762 - 1.770 ! .003
green sapphires about .01 higher

L. Birefringence
.008

s. Cptical Character
Uniaxial negative

N. Pleochroiem
Ruby: Orange and Red

Inuit Sapphires Strong violetish blue and greenisi. blue,

Green Sapphire: Green and yellow green

YelloW Yellow and light yellow

Orange Sapphire: Strongyellow-brown and colorless

Purple S#pphire: Strong Violet'and orange

0. pispexsiOn
.018-

. P. Phencmina
Asterism, rare cat's-eye effect. Alexandrite like change of color'from

baue to purple:. A very rare occurance is change of color from green to

reddish-brown.

Co]tor Filter'Reaction:
Ruby: Strong red
Green: Green
Blue: Blackish
Purple: May show reddish

R. Ultraviolet.Flucrescence
Ruby: Strong red long wave, moderate to inert short wave

Synthetic: strong in both wave lengths

Orange Sapphire: Strong orange to red

Green Sapphire: None (iiiert)

Ceylon - light blue: Strong orange to red long wave, other blue is inert

Violet and Alexanderite like: Red long wave, weak light red thort wave

Colorless.: Moderate light orange-red

S. 9eat
Use with caution. Uneven cooling can damage the stone. May turn green

during heating bUt will resume its red hue when completely cooled. .The

sapphire may lose its color permanently if heated.
U.

T. Acids
Acids attack with difficulty, but in some cases boric acid will attack the

ruby's surface and cause an orange-peal effect.

U.
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Corundum is a fairly ommmon mineral found in the earth's crust in many dieferent

kinds.dt rock and in numerous places on the surface. only rarely dOes it occur

under-ideal conditions and form transparent material. With the weption of the'

,
black star sapphire only the transparent to translucent varieties ar considered

and classed as gem stones.

The, right conditions occur for corundum formation.in the contact metamorphism of

limestones that recrystallize into marble. During the process of change the i* .

purities of the liiestone) mainly aluminum 'oxidos,.,concentrate,to permit the erys4

tallization of corun4um. The most commo'n occurance of corundum is around Peglitite

dikes.
, ,

'

In the region orMbgok, Burma, northeagt of thficity Of Mandaley, is al/alley 20.
miles long.and.2 or 3Aniles wide., The valley is located in mountainous terrain

and recefves 100 to_140:inches:ot rain annually. Most ofithe'inhrbitants are-
engaged in the mining or cutting of gem stones.. Their,mining methods are family

type operations using crude sluce boxes and water for recovery.

Mining of gems,in Burma has been carried on since the early thirteenth century. '
For many yeais the British had control ot the mining concessions; however, it is

now'striotly contr011ed by the Burmese government.

_In the southwestern part of the Island of Ceylon (Sri Lanka) is the city of

'Ratnapura. (Ratnapura is a Singhalese word meaning "City of Gems.") For many

generations this area has produced fine gems of great variety. It is our primary

source of crysoberyl Cat's Eye.

Today India produces a few stones. The area of RashMir in the Himalayan Mountians

' at one period produced blue sapphire. The name Kashritir Blud is still used to

describe the finest, most desired color inlplue sapphires.

Thailand produces and,sapphires of various mblors. Siamese sapphires are

dark and occasionally reach a high quality. The ruby, material is dark purple-red

,or brownish-red; more li,ke the pyrope garnet.

'Australia hai increased in importance in4jem production. The area near Anakie

Queensland, now produces fine quality, deeply intense, blue stones that are cent

to Bangkok for cutting.

The United States has three areas of gem production. Theso areas are not of great

importance in the world market. The first area is around and in Macon County,

North Carolina. Sapphire' and beryl are now being(recovered. This area is not

worked.commercially to any extended basis. The second'a;:ea is Yogo Gulch' in Fergus

County, Montana and is mined commercially for sapphire. Of minor importance is a

third"gem mining operation also located in Montana. Sapphires are found there as

,a by product of gold mining operations. Most stones found in America are sent to

Bangkok, Thailand for cutting.



III. . NAMEGAIMIOUKOVITSS

A. Dann, Aburrnene or Oriental Ruby

.,

These torus are used to describe only the finest blood-red or lpilmon's
blood stone.. Though Burma prOduces elmo of the finest rubies found it
also produces many lower quality ottonmS. the terve shOUld.be Ased to
describ the quality of,the stOns and ;not the place ot'Oriqin. Only trans'
parent corundum of medium light.tb de k tones of red or purple-ced hues
are properly called ruby, Very light tones of red stOnOr ore oalled.pihk
sapphire.,

Siam or Sienese lathy
Ibis term is used despite the fact
These stones al_ usually dark.red
pyrope garnet. .The stones facilely-

, Burma Ruby.

C. ()Nylon alloy

Usually light to very light red o purplish-rid in color.
Those stones that Wit: medium ligh in tone can be:classed as ruby. The
light to very light stones are ca led:sapphires. They are used be4use
they are more brilliant than sirn$ariaraeseor Biases. Stones. The fine
stones Zrc.,r1 Ceylon usually briI,1hez. prices than better quality stones
from Thailand.

a; the country is now called Thailand.
brownishnred an4 resemble alamdiss Or
roach the color and *nifty of the

D. Star litiby'

Rdbies cut in cabochon that meet the requirements of 'color but haveAn.
abundance of rutile silk, oriented in the three directional phases to
produce the phenomina called "asterism".are called star rubies. ,The tipdency,

to allow a wider latitude in color in'ster rubies than in-WW4es tat .

are faceted.- A cat's eye4Iffect is very rare. '

. .

E. Cashmere or Kaskinir SvphireS
Used to describe the fiarstintenie violet-blue sapphike, call'ed cornflower
blue. .This uolor t,e found in stonee from Burma and Thialend.

^

F. Burma'or CTiental Sa res
A term used in the. jewelry trade for a fine quality, rich roiud:blue stone.

The main'variance betWeenithe cashmere ak't Burma stone is that the.Burma

grade stone will appear slightly inky under artificial light.

G. Siam.or Siamese Sapphires
A term used in thf United States to describe a very dark blue stone. The

stone will appear dark blue even in day light.

H. Ceylon Sapphires
Referring to a pale, grayish-blue
brilliant. Blue Ceylon sapphires

to light blue-violet stohe that is fairly,
are scietimes subject to uneven coloration.
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I. Fancy Sapphires
-Most stones othet than the blue stone, are Classed as fancy sapphimas and

referred,to Li yellow, greeni white, or goldensapphire. Some-areal of the-

world uie the ,terms Oriental Topaz, King-Topaz,: etc. Federal111:0 oa-
A.mission xules.prbhibit these terms: Its.not'qood practice to 4,,thi,

11

name of one gewto describe another.'

J. Orange to Orahge-Red Sapphires
The fanciest atones of this color are rare and highly-,priz'ea .They are

considered by those who collect and appreciate gemistoneS ia he the Most

beautiful of all sapphlres.. The stones Are called ledparadehe (Pad-par-

AHD-shaw) sapphire. Most stones when mined in.Ceyl n find:immediate buyers

among the cutters and rarely enter the American,market.

I

K. Green.Sapphires
Most green stones sold are a dark to inky color. The lapadariat usual/y

cuts the stone to display the green'colorrather than the dark blue dichroi

color. Whenlighter green stones are found and cut. to atgleasing color

'they are often called "oriental emerald". The color never(matches that

of a true emerald- .

. L. Violet to Purplish-Violet Sapphires
Referred to as amethystine sapphire; or incorrectly `as "oriental amethyst".

Reddish-purple stones are more frequently called plum sapphires. They may

be referred to as rubies, but..esually do not contain enough red hue to

.

deserve the
. _

M. Pink or Rose Sapphires
.1**--

- Stones'that diSplayia pleasing intense.light to pale red or pink coloi,

beautiful in themselves but they cannot uphOld the name ruby.

PIS

N. Alexandrite-Like'Sapphire-
Rare in natural sapphires,,-e6mMon.in synthetic materials. Stones show a

noticeable change of colo'r' from.7reddish or purple color at night to a

blue,body color in dayliqHfalid are,referred :to as alexandrite-like or

alexandrine sapphires. The color change may be weak or distinct..

0. Light Greenish-Blue Sapphires
Sapp)ires pf this color are at times incorrectly referred to as oriental

aquamarines. The similarity between,the stones usually ends there.

P. Brown Sapphires
,Transparent brown sapphires,are rather rare, usually more opaque and

silky so that if cut in cabochon they may exhibit a starsr They are

at times calledsdansm4ne spar. The major source is ThAiland near the

Cambodian border.

HP
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Q., Star Samaras
Any sapphire that dieplays, a star'when cut in cabochon is called a

,

star sapphire. They are rarely-transparent and contain an abundance of .

silky, needle like inclusions. Orange and yellofo'stars are'the most rare.
but Ceylon'has pr6duced a fro. Bleck stars'are the most cammen and
although expensive ere still in demand: Highly twinned stones frequently
display a'tWelve-:rayed star, alternate logs of which,vary in intensity and

1

occasionally in color.

W. 1119101C1

According to the Book of Job in the Bible, "The price of wisdon is above Rubies."
Corundum was a valued gem in antiquity. The breast plate worn by Aaron contained
twelve stones representing the twelve tribes of fsreal. The faath stand was
called "Nopek" representing the tribe of'Judah. The stone was carved and most
likely was a garnet rather than a Fdby. Many garnets were mistakenly called'
rliby. Another name for all rea stones from carnelian to garnet was Carbunculim.

, The rdblo is 'alwaysiconsidared a'favorite adornment for royal crowns. From
Judah sprang thexoyOlty-of Israel. God commanded a.ruby be placed'On Aaron'a
neat., ',,

Il

In other -w.ritings: the ruble is called'"the most precious of the twelve Stones
created.by God when He created all things." In Eastern Sanskrit writings.the
ruby.had many names all highly regarded, I.e., "Ratnaraj",(Xing of Precious'
Stones),.: It'is referred to as. the Lord of Gems by Phillippe DeValois,in his
book, rhierapidaire, and Ancient WOrk, 'It is the gem of gems and surpasses

-° all other stones in virtue.

A multitude of legends and superstitutions have always surrounded the Ruby.
It was believed One who wore a ruby was blessed with health, wealth, wisdom

.

4 'and outstanding'sucCess in affairs_of the heart, and the abilitS, to live in
peace with his enemies. The ruby had to be worn on the left hand or in a
broach on the left side of the body.

k

Barly.Hindils-balieVed that a white sapphire was an ''unripe" ruby that would
in time matpre. The Burmese have always held the ruby in high esteem. They
believed that a pale-colored stone buxied in the earth would in time ripen and
change into a fine colored ruby. In Ceylon a flawed stone .was considered
orripe.'

No dispenser of herbs or potions would be without rubies, sapphires, emeralds,
and,other gems for curing the ailments of his time. In the thirteenth century
the ruby was valuahle as a remedy for biliousness and flatulency. A faplus
"ruby elixer" was compounded by a secret process at great expense. Naturally,
it was available only to wealthy patients. The stone was used as a strong

'disinfectant in dread diseases. A Burmese warrior who suffered the pain and
intonvenience inserting,the ruby into his flesh through an intentional wound
was thought to be immune to sword, spear and shotgun wounds. Sapphire was
credited with the power to cure a person who had been poisoned,rid one of
demons, and remove all impurities and foreigh.matter from the eyes.
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Star sapphires are called "the stone of destiny". The three bands of the star'

represent faith, hope and charity. Oriental tradition believes it wards off

evil omens and brings good luck to its owner even after the gem has passed

from his hands. Sir Richard BUrton the famous explorer of Africa, discoverer'

of the source of.the Nile River, and translator.of the Arabian Nights, was

said to own a large star sapphire that he carried as hiktaileman. He believed

it brought godd horses and good service where ever he went. Reward for good .

service was a view of the stone. His sapphire disappeared and was never found

after his death.

The rt.:13Y is a very popular gem etone today. The jewerly trades have adopted

it as the July birthstone.

't'f)
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APPENDIX B
Equipment price List and Student Contract
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2
3

.4
5
6
7
8
9

10
11
12
13
14
15

Resident *ecology Prociram
3

GEMOLOGY EQUIPMENT

PRIM
,

Diarald Graf3er Biziocular Microscope $420.75
paired.Wide-Field 15X We Pieces .40.80
Duplex I/ Refracbareter 115.00
Polarizim Filter 7.!,0
Illuainator Polariscepe , 59.00
lasersica Call 7.50

Gam Dichroeowe 12: 00
Emerald Filter 9.50
Utility lamp 103.00
leveridge Guage 109.50
High Intensity LiiittO 5.25
Color Gradirg Slides 28.50
Specific Gravity Liquid Set 11 8.00
Specific Gravity Liquid Set 12 8.00
Gan dloth 1400

,s

$935.30 ,TOTAL

STUMM' ocvnmor

WNW

.,~00".41"i''

I oertify that the. shove equipannt has teen issued to Ins this 'date
and that all equitment is in operating 'condition as verified by both myself and my
instructor. I understand that in accepting this issue of equipnent I an placing my
self in a positicn of peCuniary responsibility for both the presence and °oration
of said equiptent. I further understand that none of the above equip:lent may be re-
moved fran the Gemology Laboratory withxt theidlIT= pmardssion of my instructor.

SIGNED:

ApPRNED:

Gemology Student

Gsmology Instructor
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L,ESSON PLAN

The Definition of .a, Precious Gie

a. numeratica of species and varieties
b. numeration of synthetic, Imitations and asesabled stow
c. aocuranoecf gem materiks
d. Hardness -f resistance to abrasion.
e. Ibughness resistanee to olpavage &Ad fracture

Fceinatice of Owe

a. The atom
b. Unit cells
c. CrYstalline and amorphous structures

d. The sevulczystal systems - ddagramsofcrystalliname

,,e. Optic axes
f. Marts

single.ratmtive material
doutde refractiAmi material

Somphous

taaxial

Behavior of light

a. Color
wave lengths of light - oolor perception
sel,ctive.abeorption - traiispicn of color

interference of light
idicchrOmatic -,allochromatic gems

b.°Reflection
. total internal reflection

critical angle

c. Refraction
speed of light in air and in other materials

bending of a beam of light
table of refractive indictee of gems

d. Polarization of light

e. Double refraction and birefringenoe

f. Dirpersion
division of white light into spectral colors

table of dispersive pcwers

g. Phenomena
chatoyancy - asterism
change of oolor
play of color
adularescence aventurescence

t.)

I
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4. Specific pravity
a. Definition
b. Various methods of detemlce

Use and Cam of %siting Ins temente

a. Mictoompo emnd WW1 .

donection and evaluatire of inclusions ad an aid to identification
estimate a badmen, tiouglinees
cbservati of lustwe and poll& .

b. Polariscope
detectior, single or double refraction
discovery a birefrirgence
denomination of optic sign

c. Refractraeter
denomination of refractive indices
die:ovary of birefringence
&nomination of optic sign

d. Dichrosozpe
detection and evaluation of pleochroimm

e. Darn violet light
floursocence and phoirphoremoenoe

f. Spectresco00

sketches of various absorption patterns
g. Hotpoint

.6: Series of.assignments to cover each of the principle spec

a. Chmnioal, physical and optical properties
b. 1/wielded - grading of' each as to quality and market potential
c. Occuranoe

hog formed in nature
whenns and under whIlt canditims they are found
mining methods'.

d. Identification

enumeration of materials viith which they may be confueed
0 detection of physical or optical pecularities which will confirm identity

e. Cuttim
methods used
styles of cutting - factors that determine style of cutting
suggestions for use in jftelry

f. History and lore associated with precious stones
g. pales presentation, display, promotion, etc.

7.77377711771"7". '175-1;

leSMOIT 011110.0N
7

Nr-

0

7. Series on Diamonds

Because oilf the economic importance of the diamond to the average jeweler, the
factors listed above (6) should be a Jidered in detail with special emphasis
on grading, evaluation, buying and selling
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8. Less Cram Goa Materials

a. Etrief description' of species and varieties

b. Instruction an identification

9. SynthetiCs and, imitations, Awes* led 8b.zies

a. Methods of manufacture
b. Detection of each
c. Study of materials that are used to imitate aimless

° d. Methods of detection ani identification

10. Merchandising of'Precious Gems

'a. Methois et display

b. Departmental allocation of prec

.c. 'Record keeping

11. 'Advertising and. Publicity

a. special exhibits

b. Lecturing
C. "in store" parties

d. Advertising in variods media

12. In-Store Selling of Precious Gems

a. Beauty, social significanbe, etc.

b. Affordability
c. Trmining other sales people

13. Examinations

a. Aquiz at the end of each subject

b. EXaminatiman physical and optical characteristics

c. Quiz on each species

d. Final Examination WILL OONSLSTOF:

Correct identification of species and variety of 15 gem materials, and

quality grading of 5 diamonds
Written examination to cover important-information throughout entire

course
Oral examination - Each student will be ask to give a lecture of approxi-

mately 15minutes duration (minimal) before the class on' a gem stone,

one ct the'testing instruments or another pertinent subject, as assigned

by the instructOr

14. Equipment required to furnished by the student

a. Two stone \tweezers
b. one each standard stone tweezer - 6 inches

c. One each locking stone tweezer - 6 inches

d. One hand loup - ti-.4p1ex corrected

e. pencils and note paper

7 6'

f".
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Division of
Gemology, Horology and Jewelry Technology

TRAINING PROGRAM

Course: GEMDIDGY
A

Course lervjth: Three mmths (330 hours)

Name of Student: Entrance

'MAJOR DIVISIME

111 I Basic Gerrology - Approximately 30 hours

II

A. GeneralOrientation
1. Units of Instruction

a. course outline

II

b. sc)xool policies
c. wgrting environment

,.

(1) professional work habits.

(2) personal appearance

II
.

(3) mployer-employee relationships
d. introduction to instruments and text books

e

e. introduction to research material

II2. Reading Assignments-
a. assignment. material A

i b. Gemformation, foreword, pages 1 through pages 4

c. Liddicoat, pages 1 through 6
,

.

3. Ptojects f:

II

a. identify instruments, limitations and cautions on maintenance

date assigned date completed time rate grade initial

b. confirmation of reference material

11

date assigned date ocepleted time rate grade_ initial

B. Definition of Precious Gans

1. Units of Instruction
a. enureration of sPecies and varieties
b. enumeration of synthetics, imitations and assemlled stones
c. hardness and toughness of gem,materials
d. committ Moho Scale to memory - pege 9, Liddicoat

2. Reading AsLignments
a. assignMent material B
b. Gemformation, pages 2 through 4
c. Liddimat, pages 't througlh 12,1mitation peges 154-159

3. Projects
a. confirmatico of hardness and toughness hy testing

date assigned date completed time rate grade initial

b. confirmation of reading assignments listed in A

date assigned date completed time rate grade initial

'78
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C. 'broaden of Gloms
1. Units of Instt4ction

a. the atom
b. unit oell
C. Cryptalline and amorphous materials
d. the swan cryptal systems and crystal axes
e. crystalline aggregates and cryptexmlpstalline materials

2. AeadingAssignmenti
a. assignmentmatarial "Atm arid Unit Cal1"

b. to bp assigmm2
c. realist's library Dana'a hinerolon pages 5 through 7

-

3. Projects
a. confirmation of crystal systems of sample

date assigned gate crapleted_li_tima
, b. detezminatiensystalliiiiversus

date assigned data ocripleted_time
c. =firm *ha scale of hardness

date aseigned date completed time
.0111111

crystals
rate grade initial

siarOcus
rate . initial

rate grade initial

D. pehaviDr of Light
1. Units of Instruction

a. reflectial ct light
b. refractialof light
c. polarization of light
d. double refraction and birefringence
e. optic axes
f. total internal reflecticorthe critical angle

E.

2. Reading Assignments
a. Gemformation pages 19 through 32

b. Liddicoat pages23 through 25 and 36 through 51
c. aseigimmict material pages to be assigned

3. Projects . .

a. confirmation of reading assignments

date assigned date completed time rate grade initial

b. confirmation of reflection, refraction and the.-critical angle
dateAssignFlate ouppleted _time rate grade initial

Behavior of Light-II
1. Units of Instruction

a. octlor
b. gpuse of colcein gem stoned
c. illochrcmatic and idiochromatic gems

d. dispersion of light
6. pheranenachatoyancy, asterism, change of

adularescence, aventurescence
f. luster

maillpsP...aaw

color, play of color,

79



7' 1

Gimblogy Training Program
3

2. Reading Assignments
a. fta!5nmentmsterial "Color"

;700fInmation pages 19 through 20
c. reference library - Krause aid SlawPOn, pagea 41 through 48

"

3. Projects
a. demonstrate dispersion with prism, play.of color with drop

chatoyancy with parallet-teraticos on curved survace
date assigned date Camp eted time rate grade

b. confirMation Erigading assigmea713
date assigned date ompleted time rate grade

c. confirmation Cifirse of NUehn color system, grade for color
date assigned date completed time rate grade

of oil on-tater,

__initial

F. Magnification
1. Units of Instruction

'a. prwer use of 10X loupe
b. illummation of'stone being observed
c. detection and evaluation of inclusions
d. estimation of hardness-toughness
e. observation of polish-luster
f. use and care of microscope
g. use of 10X,30X, higher magnifiCation power
h. use of-types of inclusions in identification of gem materials

/°"-

initial
specimen aiiittal

2. Reading Assignments
a. Gemformation chapter on "Magnification", pages 33 through 38
la, assignment "Magnification"
c. Liddicoat's, Gem Identification photographs on pages 84 through 111

I.

3. Projects
a. examine five specimen under magnification., determine which are genuine,
.synthetic, imitation, or assembled
date assigned date completed time rate grade initial

b. confirm reading assignments E
date assigned date completed time rate grade initial

G. Polariscope
1. Units of Instruction \

a. description of instrument
b. determination of single and double refraction
c. anomalous double refraction in same singly refractive materials
d. single refraction in doubly refractive materials in directions parallel to

optic axes
e. determiriation,of single refraction or double refraction in 'cryptocrystalline

materials
f. determination and interpretation of interference figures
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2. l'qeding Assignments .

a. assignment materialt"Polarieccpe", Section 0
b. 0emformation chwtar on "Polarieoops" page 27 through 29
c. Liddiccad:peges 63 through 65 .

(special attention should be paid to dimples of interferenoe figures)

3. Prcdects
a. confirm single'refractior4 double refraction, anomalous dauble refraction

of five specimen
date assigned date completed time rate grade initial.

b. disclose and IEGEPrei interfere-Fa-figure in two fashicsWjems
date assigned date =misted time rata grade initial

H. Refractameter
1. Units of Instruction

a. Identification.of instrument, description of optical'systen
b. deMonstration a use to find retractive indices .

c. norochranatic light4

d. determination of birefringence
e. optic character of minerals-negative or positive
f. determination of estirated refractive index by itnnersien

2. Reading Assignments
a. assiginneitt: material "Refractameter" -- "Immersion"
b. Gemformation Chapter on "Refractive Index', pages 20 through 26
c."Liddithat pages 23 through 48

3. Projects
a. determine refractive indices of five specimen-degree of birefringehce
,s of double refractive stones

date assigned date completed time rate grade initial

b. estimation of refractiye indices-Thve stones by inmergarmethod
date assignedOate completed time rate orade initial

c. idertification of five genmaterial--imaking use of magninaTEion specific
gravity test, polariscope and refractameter,*making note Of findings of each
test
date assigned date completed time rate grade

V

initial

I. Specific Gravity
IN. Units of Instruction

a. definition
b. determination of specific gravity by hydrostatic ntxx1
6. determination of specific gravity by heavy liqui
d. chemistry of heavy liquids
e. maintenance of heavyl4quids
f. tables of specific graVity of gem materials
q. use of specific gravity in identification of em materials

2. Reading Assignments.
a. Oemformation chapter on "Specific Gravi
b. Liddicoat pages 13 through 22

pages 38 through 43

.

-
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3. Projects
a. determinatica of specific gravity of five specimen

date assigned date completed time rate Oracle_ initial
b. confirmation of hydrostatic method of determination of speariC gravrt7

date aseignedJlate'compbftedtime rate grade,....Anitial,
.

J. Dichroscope-Color Filter
1. Units of Instruction

A. plecchroism-dichroism und trichroism
b. description of dichroscope
c. use of dichroscope to discover pleochroic colors
d. use of tables (Krause and S1awso6-page 255) as an aid to identification
e. emeralo-or chelesa filter-demonstration of use

2. Reading Assigments
a. Liddicoat pages 56 through 58
b. 4iddifooat page 112 through 114

c. to be assigned

4

qt),

3. Projects
a.,confirm pleochroism of fivi doubly refractive-Ipecimen

hbte colors observed ['identify as many as possible cn basis

make use of, chart 4 .Liddicoat's book page 414-through 415
date assigned_date completedtime rate

b. confirm identity of same five stones by alicatión. of any
test
date assigned date.completed time rate.

K. Fluorescence And Phosphorescence,
1. Units bf Instrubtion

a. demonstrate ultraviolet lamp
b. define f1ourescen9e and phosphorescence
c. use of ultraviolet light in detection of some synthetic materials; doublet's,

of pleochroismi

initial
or all. prece&Aing

grade initial

etc.

2. Reading Assignments
a. Liddicoat page 114,throughiPage 117

b. to be assigned ')

3. Projects
a. test five speci.rrerl under long wave and sgort wave ulttaviolet light,

confirm results
date assigned date completed time rat,: grade 'initial

b. confirm identR"..3.-e-g of same five stones by suitable test

. date assigned____Jate completed _time-rata grade_initial

L. Spectrascope
1. Units of Instruction

a. description of instrument, types and optical systems
b. prcper illumination
c. use of instrument

(1) identification of certain materials
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(2) detection ot treated diamonds
(3) detection cf dyed Jadeite

d. illustration of typical spectra

2. Readiog Assignments

A
a. refrence library, "Webster" and "Anderson" pages to be assigned
AD. LiddiccoMpagec 176 through 207
C. to, be assigned

3. Projects
a. confirmspectra of ruby Amthetic or genuine)

date assigned date oompleted_time rate
b. confirm spec4aTtlif treated jade, untreated

date assigned dote canpletal_time rate
0. idantity one specinen with spectrascope, make
'and reasons for conclusion
date assigned date completed time rate

-and almadite garr

graelle,..-- 4

0

11111.

gr
initial.--aecgsWctrurn fouga---

grade initial

M. Supplanentary Tests
1. Units of Instruction
'a. identificatimand use of "htit-pOints"
b. use of acids to identify some materials, "streak" test
,c.1 lectrical properies of same gem stones, frictional electricity, pyro-

'electricity, piezoelectricity
d. compare heat conduction Of crystal...glass

2. Reading Assignments
.a. biddicoat pages 212 through 214
d. refernme library "Krause and Slawson",pagesi 46 through 51

6

3. Projects , N

., a. compare frictional electricity of amber and topdz orlturmaline, confirm
results ,

:
.,

date assigned date completed time 'ate grade initials

b. lnfini use of all testing in6truments and methods of genTirentificatliiii
oate assigned date completed time rate grade initials

TEN DAY PROJECTED GUIDE LIINE

11. Advanced Csmology

Species and Varieties of Gam Materials. Approximately 70 hours

A. Outline of elements of each presentation

1. Units of Instruction
a. specie and varieties

(1) chemical composition
(2) physical properties

(3) Optical properties

1
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b. occurance
(1) crystal hibit
(2)'how formed-in what environment

(3) principleleources
(4) mining methods

c. cutting
(1) suitable styles of fashioning
k;) lapidary techniques

d. identification- enumeration of materialt with which each variety may be

confused, methods of identification
e. gradiation ct qualities

(1) appraisal
f. history, lore and stlperstitions
g. sales presentation

(1) repormendedumes in jewelry
(2) methods of display

(3) promotion,
(4) social significance

)

h. cautioils to setter, jeweler, customer, on hardness-fragility

2. Reading Assignments
a. Gemformation pages 87 to 90
b. Krause and Slawson pages 143 through 145

c. to be assigned

3. Projects
a. confirmation of assignment B, Division 1

, date assigned date completed timerate_____grade initial

b. confirmation of assignment E, Divisi r
date assigned date completed__ time rate grade initial °

13. Corundum
1. Uhits of Instruction

a. presenOtion of elements outlined in A

b, laboratory
(1) methods of identification
(2) identification of possible substitutes

2. Feading Assignments
a. Liddicoat pages 232 through 233

b., to be assigned'
c. Gemformation - Corundum, pages 97 through 100

3. Projects
a. confirmation of specifics of corundum

date assigned date completed _tine rate
b. identification of five specimen ib include genuine

date assigned date vompleted____ time rate

c. grade and appiirge one specimen
date assigned _date completed _time

grade_ initia]

and sub-ifitute materrils
grade initial

C. Chrysobery1
1. Units of Instruction

a. presentation of elements outlined in A

grade initial
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b. Laboratory
(1) methods of identification
(2) identification of Possible substitutes

2. Beading Assignments
a. Liddicoat, bottm page 229 through 230
b. to be assigned

3. Projects
a. identification

date assigned
b. confirmation o

date assigned
c. grade and appr

date assigned

of five speck= bz include genuine
date oompleted time rate..

-riFecifics ct cryseryl
date oompleted time rate

Mire one specimen
date ompleted time rate

and substitute materials
erveds___

grade initial. 110
D. Beryl

1. Units of Instruction
a. presentation of elanents outlined in A
b. laboratory

(1) methods of identification
(2) identification of 4mssible substitutes

2. Reading Assignments
a. Liddicoai pages 226 to top of page 228
b. GomfOrmation, "Chrysoberyl" pages 96 through 97
c. to he assigned

3. Projects
a. confirmation of specifics of beryl

date assigneddate completed__
b. identification of five specime

date assignek_date completed_
c. grade and appraise one specimen

date assigned date completed

time rate grade , initial

time rate_ grade initial

time rate _grade initial

E. Tburmaline
1. Units of Instruction

a. presentation of e] r4 jutlined in A
b. Laboratory

(1) vier& of identification
(2) identification of substitutes

2. Reading Assignments
a. Liddicoat pages 270 and 271
b. Gemformation, "Tburmaline" pages 118 and 119
c. To be assigned

3. Projects
a. confirm specifics of tourmaline

date assigned date completed: time rate grade initial
b. identificatio'n of five specimen

date assigned date completed time rate grade initial
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c. §rade and appraise one siecirnen
--, date assigned date coopleted time rate 5rade.

F. The Garnet Group; Almendite, Rhodolite, Pyrope, Andridite, and Groesularibi:

1. Units of Instrucilon
a. chemistry of group
b. chemistry of each specie
c. presentation of elements outEled in A for each specie
d. laboratory

(1),methods of identificaiton
(2) identification of substitutes

2. ReadirgAssignments
0. Liddicoat pages 242 through ,245
b. to be assigned
c. Gemformation pages 103 and 104

3. Projects
a. confirmation of specifics of each specie of garnet

date 0 assigned date completed time rate__grade initial
b. identificatioiTOreight specimen--

date assigned date completed time rate grade initial
c. grade and app-Fa-31e one specimen

date assigned date completed time rate grade initial

G. Quartz

1. Units of Instruction
a. presentatiomof elements outlined in A
b. laboratory

(1) methods of identification
(2) identification of substitutes

2. Reading Assignments
a. Liddidoat eageb 258 to 259
b. to be assigned
c. Gemformation pages 111 to 113

3. Projects
a.

b.

C.

confirmation of specifics of quartz
date assigneddate completed
idencification of five species
date assigned date cumpleted_____
grade and appraise one anethyst and
date assigned date completed

time rate grade initial

ti9r
one citrine
time rartie.... grade initial

H. Quartz (Cryptocrystallinc) Chalcedony, Jasper

1. Urits of0 Instruction
a. presentation of elements outlined in A
b. laborabory

(1) methods of identification

(2) identification of substitutes
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2 needing Aseigriarlis
11.. bOttaa page 259 through 261
b. to be assigned
C. &reformation pages 114 and 1/5

k 3. ?millets

data data coagoleitsddglai"lame rate....prade
tice of specific, of

b. iduntificetionTh apsobon
data assigned_ date cepitated time

0. grade and applikee tbraelyecdmia
dote aarligaeiL,..jiate tmeglated.;_tista retariselk..6 "

I. Poasidot
1. Mita of Instzueticn

a. presentation of ileaunts outlined in.A
be 1abratal4

(1) methods a identification
(2) identification of sdatitutes

2. Heeding Assignees*.
a. Liddioost pegs 256
,b. to be assigned
c. Gemformatton page 3.11

3. Projects
a. confirsittlidof specifics of polar*

date date ccapietime orate grade initial_
b. identificaticir 7.thres specimen

date aseigned data acepLeted_time rete_grade
c. grade and IIESELW COS specimen

date aseigrad data =plated time rate_grede initiAl

J. Jadeite-Neptwite
Units of Instruction
at presentation of elements fcc each spedie as in A
b. laboratory

(1) methods of identification
(2) identification of substitutes

2. Reeding Assignments
a.sLiddiooat pages 24T.through 249
b. to be assigned
c. Gemformation pages 105 through 106

3. Projects
a. confirmatica of

date assigned
b. identify five

date assigned
c. grade aad appra=

date assigned

epecifics of both sped:ted,_ rate gradenitia1...1-

neC2ente"Cacletedine rate. grade...initial_
eitmo specimen
date completed...Jima rate grade....initial

IMS11.1.

s
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K.
trli,hT:Tof Instruction

a. presentation of elements lisbedin A
b. laboratory

(1) methods of identification
(2) identification of substitutes

2. Reading Assignmemts .

a. Liddidost pegs 267
b. to be assigned
c. Cemformation page 116

3. Projects
a. confirm specifics of spodumene

date assigned date completed _time ra grade initial
b. identificatio6757-iwo specimen

Aete assigned date completed time rate grade initial
c. grade and appraise one specimen

date assigned date completed time rate grade 'initial

L. Feldspar Group
1. Units of Instruction

a. presentation of elements listed in A for each specie
b. laboratory

(1) methods of identification
(2) identificatiori of substitutes

2. Reading Assignnents
a. Lidditoat pages 240 through 242
b. to be assigned
c. Gemformation page 102

3. Projects
a. confirmation of specifics of feldspar species

date assigned date completed time rate gtade initial
b. identification of two specimen

date assigned date oampleted time rate grade initial
c. grade and 4pp-iaise one specimen

date assigned date Completed time rategrade initial

2.14 Zoisite (Tanzanite)
1. Units af.Instruction

a. presentation of elements as listed in A
b. laboratory

(1) methods ut identification
(2) identification of subetitutes

ca

2. Reading Assignments .

a. Liddicoat pages 275 through 276
b. to be assigned

3. Projects
a. confirmation of specifics of Zoisite

date asdigned date completed time rafe grade initial

b. identification of two specimen
date assigned date completed__ time rate_ grade initial

r 8 8



011143U3GY TRAINING PSOCIPAI4

12

N. TUrguoise
1. Units of Instruction

a. presentation of elements listed in, A
b: laboratory

(1) methods of identifioition

(2) identification,of substitutes

2. Reading Assignaants
a. names and Slemmonpegee 201
b. reference library - to be ass
c. Olemformation pages 119 and.1

3. 'Plcggifreaa. tion of specifics of turquoise
date assigned date cospleted*_time rate grads...initlal_

b-.--identify five-Wein=
date assigned date ampleted_time

c. grads and appa two spec:Wen
date assigned date ccepleted_tire rate grade initial..

202

10. °pal
1. Units of Instruction

a. presentation of elements listed in A
b. laboratory

(1) methods of identification

(2) detection.of treatedopall synthe copal

2. Beading Asstements
a. Gentrorma on pages 106 through 110

Liddiouatpeges 254 dirough 255
,c. to be assigned

3. Projects

a. confirmation of specifics of opal
date assigned date completed time rate ....spmdet_ initial

b. confirmation of varieties of five specimen of opal
date assigned date completed time rate grade initial

c. grade and appraise two specimen of opal
date assigned date completed time rate grade initial

P. Lapis Lazuli
.1. Units of InstructiOn

a. congirmation of elements Usted in A
b. laboratory

(1) methods of identification

(2) detection And identification of substitutes

2 Reading Assignments

a. Liddicoat page 251
b. to be assigned

c. reference library, Krause and Slawson page 243

3. Projects
a. confirmation of specifics of lapis

-date assigneddate completed
b. identification of three specimen

date assigned__ date completed

lazuli
_time rate grade initial

time rate grade initial

8.9
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ORGANIC GEMS
PIRM, CORAL, MINER, JET,- IVORY, AM

Pearl-Natural, Cultured, Imitation

I. Units ct Instruction
a. occurence of natural pearl

(1) saltwater
(2) fresh water

b. production ct cultured pearl
(1) saltwater

. (2) freshwater
c. imitation pearl
d. methods of determination
e. graduation of qualities
f. sales presentation

(1) use in jewelry
(2) methods of dispLsy
(3) promotion
(4) social significance

2. Reading Assignments
a. Liddicoat pages 160 through 175

b. to be assigned

TORTOISE SHELL

3. Projects
a. confirmation of specifics of pearl, cultured pearl-salt and fresh water

(diagrams of cross-section of each]

date assigned date completed time rate grade 'initial

b. 6eterminationtnive specimen
date assigned date completed time rate grade initial

c. exardnea piitarCal pawl jewariTaRermine nature of paffriet thein
[appraise]
date assigned date completed time rate grade

R. Cbral, Amber, Jet
1. Units of Instruction

a. specifics of.coral
bp origin-substance
c. specifics of amber

d. origin-substitutes
e. specifics of jet, ivory, and tortoise shell

f. origin of eadh-substitutes -

2. Reading Assignments
a. reference library, Krause and Slawson, pa es

b. to be assigned
c. Liddicoat pages 223, 231,'and bottom of page

3. Projects
a. confirmation of specifics and origin

and their detection]
date assigneddate completed__

b. identily five specimen
date assigned date completed

o

initial

:0

;

A

276 through 281, 275 throughV93

249

of coral, amber, and jet [substitutes

time rate gradeinitial

time rate
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**,ONE lAND. ONE-HALF. MONTH GUIDE LINE**

S. Synthetic Gem Stones
1. Uhits of Instruction

a. methods of synthesis
(1) flame fusion

12) flux melt
(3) hydrothermal

b. sythetics used in jewelry

(1) corundum
. (2) spina

(3) emerald
(4) Y.A.G.,

-(5) rutile
(6) strontium titanate

(7) opal, turquoise, quartz
c. methods of identifioation

II%

) 2. Reading Assignments

a.,Liddicoat pages 118 through 148
b. to be assigned

3. Projects
a. identify three specimen of synthetic materials and indicate the method of

creation
date assigned date completed time rate _gtade initial

b. confiansearaii-Ef ''synthetie EX76fritati.on!
date assigned date completed time rate grade initial

T. Imitation and Assembled Stones
1. Uhits of-Instruction

a. types of assembled stones
b. methods,of detection and identificatioR,.
c. imitation stones '

cly glass

(2) pdastic
(3) synthetic Materials or treated genu4ne stones

d. identification of imitations

2. Reading Assignments
a.ILiddicoat pages 149 through 175
b. to be assigned
c. Gemfornation peges 14, 74, and 80 through 83

3. Projects
a. identify materials and types of five specimen of imitation stones

date assigned date cm 1Jeted time rate grade initial
b. report on ethiaTadvantac annriadVantages of stockinFihd se11.747-in

(1) synthetics, and (2) imitation gem stones
date assigned date ccm!lc.4-1d time rate grade initial
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III. Diamond-Approximatelf 50 hours

A. Ciccurence of Diamond
1. Units of Instruction

a. varieties
b. cimical, physical and optical properties
c. crystalline habits
d. geology of the diamond

2. Reeding Assignments
a. Liddiooat pages 234 through 238
b. assignment materfel
c. Gemformation page 61

3. projects
a. confirm specifics of the diamond

date assigned date campleted time rate grade initial
be estimate refractive indices by immersion of diamond and two substitutes

date assigned , date campleted time rate grade initiai
c. determine ccaparative specific giiailes ct diamond, Y.A.G., synthetfc

spinel, strontium titinate
date assigned date completed time rate grade' initial

B. Mining and Marketing Rough Di:wands
1. Units of Instruction

a. recovery and minim methods
b. sources
c. marketing of vough diamonds

2. Reading Assignments
a. reference library, Krause and Slawson, pages 181 through 199
b. assignment material
c. to be assigned

3. Projects
a. coairrration of mining methods and

date assigned_4_.date canpleted
b. confintation of marketing methods

date assigned__ date carpleted__

sources
time rate

_time rate

C. Cutting of Diamonds
1. Units of Instruction

a. planning
b. cleavingi-sawing

c. bruting-shaping
d. tacking
e. brillianteering-polishing
f. styles of cutting

2. Reading Assignments
a. reference library, Krause and Slawson,
b. to be assigned
c. Gemformation pages 62 through 70

grade initial

I

pages 109 through 127

0
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3. Projects
a. draw crown and pavillion of brilliant (ome facets)
-draw emera1d-cut, semquise, single-cut, oval pear-shipe
'date assigned _date completed time rate grade initial

b. confinm stspearaittingddamonf-7'
date assigned date completed 'time rate grade iniiial

D. "Cutting Gredes-Proportices
1. Units of Instruction

a. grading chart
b. grading for make

(1) prcportions
(2) finish

C. degreeof beaubi as a result of nuke
,d. effect of mike grade on beauty-value

2.. Reading Assignuents

a. Gionform2tion pages 64' and 65
b. referenoe library Krause and Slalom pages .108 through 115, and 124
c. to be assigned

3. PrOjects
a. measure and evaluate proportions of 60, diamonds'

date assigned date completed timerate grade initial
bp. confirm impariiiiiiTof make on beiGEFimalueofaamond

date assigned date.completed time rate grade initial

Gradihg for Clarity-Flaws, rilternal and External
1. Units of Instruction

a. nomenclature of clarity grades
b. types of inclusions
c. types of external flaws

(1) paotting of flaws
(2) internal and external

d. effect of clarity-inperfection grade on beauty-value

2. Reading Assignments

a. reference library Krause and Slawson,Pages 125 and 126
b. to be.assigned
c: Gemformation pages 71 thiough 73

3. Projects

a. grade tma diamonds.for clirity grade (plot imperfections)
date assigned 'date completed time rate Rrade initial

b. confirm symbols used to indicate inperfections7Eiternal and external
[comment on effect on beauty and value)'
date assigned date completed time rabe 4rade

F. Grading.for Color
1. Units of Instruction

a. ncmenclature of color grades
b. prooess of color grading diamonds
c. florescence of sane cUamonds-effect on color grade
d. effect of color grade on beauty of diamond

e. effect of color grade on vlaue of diamond 93

1



GIDCWGY MINIM PPCGAM
17

2., Reading Assignments
a. Gemformation pages 72 and 73
b. reference library, Krause and Slawson page 124i,

c: to be assigned

3. Projects
a. grade for color two diamonds (demonstrate flunrescence in some diamonds]

grade one fluorescent diamond for color
date assigned date completed time raterade initial .

b. confirm relative importance of giiN7of c.t, gIof clarity and greW--
color on beauty, value
date assigned date completed time rate, grade initial

c. confirm methols of presentation Firrach of these gradatio be
prospective buyer .

date assigned date ccmpleted tine rate grade ini(tial

, 4

G. Fancy Colors of'Diamonds
1. Units of Iruitruction

a. natural colors of diamonds

b. treated-diamonds
c. fraudulent enhancement of aolor
d. appraisal of fancy colon:xi aiamond-natural-treated

2. Reading assignments
a. Gemformation pages 77 through 79
b. Liddicoat pages 234 through 238

3. Projects
a. oonfirm ability to distinguish natural color from color as a result of

treatment
date assigned date complete3 time rate grade initial

H. Marketing of Diamonds
1. Units of Instruction-Selection and Buying of Diamonds

a. sources
(1) cutter
(2) broker-importer
(3) wholesaler
(4) estatei-xlistress merchandise

b. merchandising
(1) pricing policy
(2) display
(3) advertising
(4) presentation to prospective buyer

c. diamonds as an investment

Reading Assignment
a. assignment material
b. Gemformation pages 100 and 101
c. to be assigned
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3. Projects

a. confirm advantagesrdisadvantagei of buying fran emit of the sources
discumsed r

date assigned date completed time rateLLgrade initial
b. grade for goillITOne diamond IsEiSilpdoe that-Would birwd-pdass

at retail and state factors to be used in sales presentation
date assigned date completed time =be : grade initial

SIMOSSM.O.M. \

**TWO MONTH GUIDE LINE*,*,

/V., Species and Varieties of Infrequently Encounteieb GeraMeterials-App;maimstely 25 hours"

A. Andalusite"Apatite, Azurite, Benitotite',
1. Units of instruction

a. spedifics of each speoie-varieties II
b. ocOUrrence and crystal habiti-'.
c. phendmenon [if presentl-cutting styles
d. identification methedi

.4

2. 'Reading Msignnents
a. Liddicoat pages 225 through 226
b. to be assigned

3. Projects
a. confirm specifics of each specie

.

date assigned date 'completed ime rate grade initial
b. identify threi-igicimen assigned

date assigned ,' dftte completed time rate . 4.rade initial

B: Calcite, Cadsiterite, Iolite, Danburiie; acceide
1. Units oflInstroctico

.

a. specifics of each specie
.

b. occurrence' and crystal habits'
c. phencrnenon-cutting styles
d. identificatinmthods

.

2. Reading Asgignments
» a. Iluldicoat pages 228,229,233 and 238

b. bo be assigned

3. Projects, ,

a. confirm specifics of each specie
date assigned date campleted time

Widentify three specimen as assigFier-
date assigned date completed time

, 1

1

e

rate grade , initial

rate, grade initial

C. Enstatite, Hematite, Idocrase, Kornerupine, Mlachite
1. Units of InstruCtion

95



:7177777

a

GEMILCY MINIM MGM
19 .

a. specifics of eadh specie
b. occurrence and crystal habits
c. phenomenon-cutting styles .

d. identifidatice methods.

2. Reading Assignments
a. Liddiooat pages 239,246,247,250 and 251
b., to be amsigned

9

3. Projects
a. cantina specifics of each specie

.4

date assigned, date completed time rate3rsde "initial

b..identify thregeFmcimen to be asatgned
date aesisped date completed time rate

D. Obsidian, Phenkiti, PYrite, Rheclochositet Rhodonite, Sphene
1. Units of Instruction

a. specifics of each specie

b. oCcurrence and crystal havits
c. phenomenoll-cutting styles

d. idaantificatiori methods

,2. PeadingAssignmentss
a. Liddimat pages 253,257,262 and '266
b. to be .assigned

3. Projects
. A

a. confirmation of specifics-cf each specie

date assigned date completed time rate grade initial

b identifylthree specimen to be aésigned
date assigned ; date completed time rate , grade initial

E. hiithsonite, Sodalite, Steatite, Vhrisite
1. Units of Instruction

a. specifics cl each specie ,

b. occurrence and crystal habitir
pehnomenon-cutting styles

d. methods of identification .

initial

4

2. Reading Assigzynents
a. Liddicoat pages 263,265, and 272
b. to be assigned

3. ProjeCts
' a. confirm specifics of4each'specie

date hssigned date completdd time rate

b. identify three spectmen to be.,assjlped
date assigneci__date completedo time rat4

,

V. Identification-Evaluation of Gem Materials-Approximately,

A. Identify GtOups of Stones as Assigned'

,

96

,
P

grade initial
,

120 hours ,

4

;'

r:
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1. Mits of Instruction
1 a. review process of identification

b. review Orooess of establishrent of value

11

2. nntsztieirecill
Assignicoat

pages 277 through 405
b. property tables

(1) t.hose presented in atitsignment material
(2) Gemformation - Sinplifi7ed Tables
(3) Lidd.icoat pages 408 through 421

3. Projects
e. identify stones

date assignea
b. identafy stangi-r-

'date assigned.
c. identify stones

date assigned
d. identify atones

date assigned
e. identify stones

date assigned
f. identify stoner-i-'

date assigned
g. identify stones

date assigned
h. identify stone-i'--

date assigned

41

in group #1 [determine appkoximate value)
date carpleted time rate grade initial

in group #2 fdetearne approximae valuer
date ompleted time rate grade initial

--in group #3 [determine aprroxinute valuer
date catpleted time rate grade

in group #4 [determine approxima-Ter valuer'
carpleted . time rate gra& initial

in group #5 [deterr- rti-me 'approximate valuer
date ompleted time rate grade initial__

in group 10 [detiERrie approximate valuerTtelk
date completed thme rate grade initial
group #7 [determine apprcodmateyaluer7

date completed thne ra6 grade initial
in group 18 [detearRe approximate value=
date completed thme rate grade ihitial

in group #9 [determine approxirm-trvaluer
date carpleted time rate grade initial
groUp on [determine approximate valuer-

date garpleteri time rate grade initial
717 group #11 (dene approxfmate value)

date carpleted time rate grade initial
in group #12 [determine approximate value]

date catpleted time rate grade initial_____
-in group #13 [dele-riffne approxliii-Ce valuer-

date carpletea time rategrade .

in group #14 [deTe-iiiiine approc.e

ddaatete carplieetteedd time traatete ;g&r.adlee ini.titiaall
group #15 [de=mine approxfittate

---Iii group #16 [deie-ritTne approximate valuer.-
date ampleted time rate grade_initial_

in group #17 [dene approximte value]
_date carpleted time rate grade initial__

in group #18 [dete--i'mine approxpliii value]

date carpleted time rate __grade initial__
-ill- grow #19 [deler-m.ne approxte valuer-

date carpleted time rategrade initial
in group #20. [de-ie.-mine approxte valuT21--
date completed time rate * grade

i. identify stones
date assigned

j. identify stcne-F-r"-
date assigned

k. identify stones,
date assigned

1. identify.stonii-"-

r, date assigne3_
m. identify Oconee

date assigned

date assigned
o. identify stones

date assigned
p. identify stones

dat, assigned__
identify stones
dr:4 adsigned

r. Jentify stones
date assigned
identify stones
date assigned
identify'stphg-T-
date assigned

ca.

S.

t.
we.....111

9'7

I.
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VT. Netchnndising of Precious Gems
Promotion,;Displiy of PreCiOUS Gems; liecord Keeping
1. Unita of Instruction
.a. methods .of display of unmounted precious.gems'
b. methods of display of Maunted gems
c. departmental allocation of colored gems ,

d. record keeping
(1) gems in inventory

- (2)-gems ava,ilable on merorandun

(3) records of customers former purchases, lists bf "gift-giving" dates,
special ihterests

2. ReadirWAssigniments
. GeMformatiOn to be assigned .

toi be assigned

3. Projecti

a. confirMation of attitude concerning allocation of colored gems.to 111
gem, department .

date,assigned date completed thme rate ade initial
b...arrange a disialFcf five gems ciii60,18 comment fan otiiiimbers craiie]

date assigned date completed thme rate grade initial

B. Advertising Precious.Gems
1. Units of Instruction
" a. value of "Special Exhibits"-events

b. lecturbig-where and when-valUe of lectures
c. "In Store" parties
d. publicity in press, radio and television Cliow.t6 inspire such coveragel
e. advertising

(1) newspapers
(2) pr6grans and other one-time publications r

(3) radio-television
(4) magaziris

(5.) telephone book yellow pages

2. Readf.ng Assignments

a. fx be assigned

3. Prr..jects

a..write copy for an advertisement for gems (to be assigned) for newspaper,
.for yellow pages
date, assigned date completed time rate grade initial

C. In-Store Sellim of Gem Stones
1. Units of Instruction

a. avoid "technical lecture"
(1).stress beauty

(2) social significance of gem being offered
(3) suitability for.occasion
(4) cosmetic vaitie of colored gems, pearls, etc.
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b. affordability
c. test of pits beautifurspechnen of a less expensive specie rdther

-than a poorez grade of a moee expensive specie]
.d. training other sales people

(1) employees
.(2) co-workers
(3) regularly scheduled training meetings

2. Reading Assignments
a. to be assigned

.

b. review specifics of each specieessignment nati ,:-... (Prepare for exam)*
, -

,-
, ,-t

3. Projects,
. .

.

a. prepare a presentation on assigned related subject [bp be performed

before class] Disertation to be 15 minutes in length, suitable for
presentation beforeigamen's Club, SerOlee Club,.etc.. 'Needs:twill be
part of final exam.]

date,assigned date completed , time rate, grade initial_.:
.......-1.

b. Post lest ,

\ (1), WRITTEN EMMINATION ODVERIM MATERIAL alamwED IN =ISE .
tihe assigned!"-L' tine oompleted time rate grade initial I
(2) LABORABNWVOM-CORRECT IDENTIFICATION OF 20 GEM STONES
time assigned time completed time rate grade initialr`

"j II
:

.

li
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STONE

NI MI Mal

q

HARDNESS AND REACTION TO`
TOUGHNESS SETTING

REACTION TO , REACTION TOL '

POLISHING SIZING AND REPAIRS
WHICH REQUIRE TORCH

MI NI NI All MO 1111 NW IMP

RtACTION TO REACTION TO REACTION Tir, REACTION TO
BOILING STEAMING ULTRASONIC ACIDS PICKLING

AND PLATING

COMMENTS.

--_,

DIAMOND H. 10
T. good

very good .. excellent godd excellent excellent excellent excellent
.

.

RUBY.AND
SAPPHIRE
(Corundum)

H. 9
T. very

good

very .goki excellent Rupy good;Sapphires
may lose color when
heated

good
%ft.

good ,

o

gOod.
... k

good . Watch for oiled .

atonvi% DO not -

.heat

CATSEYE AND
ALEXANDRITE
Chr sober 1)

H. .181/2

T. very
ood

very good excellent good-fair; remove if
repairs are made near.
stone

good
.

t .

good' od good
.

SPINEL H. 8
T. gotd-

. fair

Very good-fair :very good
. .

1

good-fair; remove if
repairsare made near
Itone

good-fair good good

i

.

good - ,

PRECIOUS
TOPAZ

H.

T. poor
fair-poo0ake lgood
tare stone
cleaWes easily i .

. .

poor; stone may crack
or lose color

. ... ..

poor poor fai;

.

good lAny heating may .

. kliscolor or crack
. 'stoni ...,.

EMERALD
(beryl)

H. 71/2-8

T. poor
,poor; stones I Ifdir; do not
usually flawed lapply heavy
and undar strain Ipressure

1

!

poor; stones should
never be heated

,

poor; ,

should be
cleaned in
lukcJarm
water only

poor fair
..

.

poor; stones
may crack or
lose oil if
solutions

aretoo hot

Avoid all heat;
Chatham and Gibson .

synthetics react

10? same as natural
istones

AQUAMARINE

(beryl)
H. 71/2-8

T, good-
fair

good-fair . goock'

.

good-fair; good

poor; stone may change
color with heat

Ifair-poor 1

I

.

fair-poor;
avoid fast
teMperature
changes

fair

fair

fair

fair

.
,

,

'Ood

good.

.
.

.

.

good-fair
a

..
:repairs

.

t

May change color
4ith.heat during .

TOUVALINE H. 7-71/2

T. good-
fair

GARNET incl.
RHODOLITE AN9

TSAVOWE

H. A1/2-71/2

T. good,
fair

good-fair; . good :fair-poor; play
flawed stones !safe, remove expensive
are under strain stones before repair

.

fair-poor fa4r good fair-poor; Sudden change of
ar,ids may temperature Will
affect polislcrack.stone
on stone

RUTILE AND
FAL...1TE

,

(Synthetic)

.

H. 61,4
'it poor-

very
poor

very poor; . very poor;
will take very use very
10ft1epressure light

pressure or
set after

I polishing

yery-poor; stones will
crack with heat

poor; stonf
may crack

pour fair-poor

.

fair

.

.

-

Reacts poorly under
heat and pressure

.

,

101
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STONE HARDNESS AND REACTiON TO
TOUGHNESS SETTING-

REACTION TO REACTION
POLISHING SIZING AND Jigs'

WHICH RE IRE. TO H

111111. ION , NM EN NM

(
;

A

REACYD2010,REACTION TO. REACTION TO REACTION TO COMMENTS
BOILING' -STEAMING ULTRASONIC ACIDS P,ICKLING

r
..........i.par

H. 64-7
1. good

good goOd Pair; color maymilange
iwith heat

f.--)
fair air

o?

* -.

good I mood-fair
.

.

,AMETHYST-AND
CITRINE,

uartz

PERIDOT

.

H. 64-7

T. poor-

very.poor

poor; facet edges poor veny poor; remove I poor; avoid fair-poor
chip easiry c stone before repairs extreme '

'. or sizing re made
-,k

a temperature .

fair

.q.

poor Should not get .

much heat or
pressure

,TANZANITE

t(zoisite)

.

H. 64
T. poor

poor fair (avoid verii poops remove poor poor
heavy , befOre repairs are
pressurej 'made

.

poor fair Will not take much
heat or pressure

SADEITE AND'
NEPHRITE.

(jade)

H. 6-7 excellent fair; tripoli
T. Excel. may damage

.

.polish on

,
stone. Use
only rouge

poor, no repairs
lie* stone ,

, .

good; heat good
may dis--

color dyed i
'material _

.

good kw; acid
, 'will affect

polish on

i

stone

n
.

,

KUNZITE AND.
HIDDENITE
(spodumene)

H. 6-7 poor , ;fair poor; stones will lose
T. very

',
. :

color: .

poor i

poor; May poor

crack it .

boiled
.

fair fair

i

Meat may fadey
'color

ZIRCON

1

'

H. 6-64 i poor

T. poor
!fair ,.. poor ,

1

%

poor poor fair , fair '.Dicelt not take heat

i

IMOONSTONE

(feldspar)
H. 6-64 good-fair good-fair poor
T. fair-

1

. .

.

.

. 1 ,poor .

'poor fdir

.

Pair fair-poor
. :

OPAL - Also
doublets and
triplets

,.

.

H. 54 -

64
T. very

poor

. .

poor

.

-

'poor (avoid
iheavy
pressure

.

.

very-poor; remove
before repairs are
made

.

poor;
boiling,will

crack stone,
triplets
separate

,

poor .

.

fair-poor
triplets

will

separate

poor Opals should be
examined by shining
a jight through the
stone to see if
there are cracks.
Do not process
cracked stones.

HEMATITE. ,H. 5-64

T. good-

fair

good-fair
.

good-fai r

,

poor

.

.
.

good. good

.

good poor; acids

attack
stones

t

,

4.------A..
TOURQUOISE

,

H. 5-6
T. good-

poor

fair ..

.

fair

,

______......

very,poor; stone will.
explode with heat

poor; may
lose color

.

.

fair fair-poor

.

very poor;
will.

dissolve
in acids

Takes heat and
peessure poorly,
Co/or may fade-in
untreated stones.

:page 2
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IESS AND-REACTION TO, REACTION TO REACTION TO
TOUGHNESS SETTING POLISHING .SIZING AND REPAIRS

WHICH RECTRE TORCH

REACTION TO REACTION TO REACTION TO., REACTION TO COMMENTS
BOILING STEAMING ULTRASONIC CACIDS PICKLING

. AND PLATING

Mr' I...
.

,

LAPIS LAZULI
(lazurite)

.

H.

T.

.

5-5

fair-
poor'

fair
'

poor; will
with.eyfee s .

pre&sure

..

""

.

ek

fair-poor; '

tripoli will
harm polish

..

on stone

---:

poor; polish

jewelry
lightly
with very
little
pressure

poor

.

. .

'

.

cannot ttke het4 of

repair. Will show
burn marks

. .
.

. ...

fair-poor;
some dyed

stones will

lose color
u

Color will
fade 'if

boiled
.

,

good

.

fair-popr

I

,

.

.

4

good-fair

.

poor.
will .

dissolve

.0
.

poo-; will. ./iany

change color.Colors
Acid will
Attack Pyritt
and Calcite
inclusions

Very poor;
will .

dissolve in
dacids

lapis are dyed.

mai' change

with heat or acids.
.

.

4
'

Cameos mate of
shell are very
delicate and will
not'take much heat
or pressure.

SHELL CAMEO H.

T.

311

poor

.

.

CORAL

%

H.

T.

3-4

good-
poor

good . poor; use
rouge
'Only

very poor; remove
'store before repair
4

.

poor; may
lose cole

fair
.

.

_.

poor

-

.

very poor;
will
ditSolve in
acids

Much.coral is dyed
and will be
affected by tieat.

. ,

PEARLS AND
;40BES '

.

H.

T.

21i-

itl

fair-
poor

fair; mobes
take pressure
poorly

.

,-......,

poor; will
affect luster
badly

,

poor; pearls will

burn

poor; will

lnse color

tint. Mobes
separate

-

.

fair .

.

,

poor very poor;
.will ,'

dissolve in
acids

Watch for spot in i

nacre which may bei
hollow underneath.

IVORY

A

H.

T.

2-3
fair

fair

.

4

fair-poor;
use light '

pressure
0

poor;. heat will cause fair-poor;

stone to Shrink dyed pieces
imay lose

1 1 I color

good .

f
.

fair fair' Many jmitations
available, all
react.differently.

AMBER H.

T.

2-21i

2oor

%wry poor;
will scratch
easily

.
/

poor
.

very poor; stone will
melt or burn

. .

very poor;

'do not Ubil
.

poor-fair

.

Poor very poor;
will

dissolve in
acids i.

Many imitations

wol react the same

*
.

or

.1%

'Pagel

,
0
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PARIS JUNIOR COLLEGL

,,,,

Name

Stone Ident'lic,

Depth Diameter

*light

PropOrtionings % DAIduction

Depth.P(Dep Dia)
Table Diameter
Girdle Thickness

A
.

rinishs
Girdle Surface
Symmetry
Culet
Polish.

% Total % Deducte:

Corrected Weights Wt.x (100%-Deductions)

BASE PRICE (at Corrected weight)

Clarity .Color

.

At

% of yalue based on color and
clarity grades

-0 COMMENTS1
The per carat value
j% value x base price)

STONE VALUEa \
(Per crt x corrected wt.

6

1 iO



STONE SET NUMBER GEMOLOGY NNViE

STONE TES+ING RESULTS DATE

.,--, --...,...........
STONE

. SPECIE AND
DESCRIPTION INCLUSIONS PCDLAR-. OTHER TESTS

NUMBER
--,,--/ BIRE-,

!SCOPE ' FRINGENC s'o ' VAR/ETV
.

I .

. ,.

. .
-V ..

. ii
. .

\
,

. .

..

° .

. .

,
,

. .

, .

.

. ,

4

,

,

. k
. .

, .

,

4, Ift

1 I I
\ . .
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Gemology Training Course Added

I To Paris College Program "ARCH,
1978

For a pilot research project in profes-
sional gemology, the Texas Education
Agency has awarded a grant of $132,335
to Penis Texas College, announced
Louis B. 'Nil Hams, presHent of the col-
lege.

4.

"We are extrenaely excited over this
new program and over the fact that the .
Texas Education Agency and the State
Hoard of Education have recognized the
importance of this training for the tni-
tional jewelry industry," Williams stet-

APRIL, 1978
American Independent Jeweler

'Swest Official.
Visits PTC

itZrhirwmr-Ale"mml

J.R. Newnwn of Dallas, right.,
general manager of Swest Inc., jewelry

,suppliers, recently yisited the Paris
Texas College campus to learn about
the new gemology prograM.

Paul Clayton, left, chairman of the
college's Division of llorology. Jewelry
Technology and Genmlogy, shows
Newman some of the stones used in the
program.

Swest hag donated sample stones to
the college for the new program.

%.

ed. "The proqram for training gemolo-
gists will give added dimension to the
jewelry terhnologY and horology pro-
gram at the college."

Under the direction of Orlani. Pad-
dock, the first claw started Jan. 9 with
the maximum of 20 students enrolled.
Assisting Paddock as an instructor is
Malcolm 1). Heuser, a 1973 graduate of -.
the G1A.

The next class, to begin in September,
is filled to capacity, and the third class, %.

set for January of 1979, is,filling fest.
Classes will be scheduled on a clintinual
basia, and inquirie,s may' be made to
Paul Clayton, chairman of the bivisinn
of Horology, Jewelry Technology and
Gemology, Paris Texas College, Paris,
Texas 75460.

The pilot project in vocalional gemo-
logy will prepartgraduates for accurate
identification, %grading, appraisal of
gemstones, for use and care of laborato-
ry instruments, for successful merchan-
dising and ethical trade practicei, and
for craftsmanship in the execution of
benchwork.

'Jewelry industry, representatives
have eatimated that fewer than one of
10 independent jewelers have sufficient
gemological skills for the proper evalua-
tion of gemstone quality, Paddock fp-
plained. Only one pro-prietary; scientif-
ically oriented genrlogy certification
program exists, and the national jewel- .
ry industry nseds ()then sources for gem-
ological training and development of a
business-oriented curriculuni in gem
evaluation to facilitate intelligent buy-
ing and selling.
_ Dissemination of the results of the
project , will be cOnduceed, and other
institutions and organizations in the
nation will have the benefit of this
piloting research on which to base simi-
lar programs.

Paris TeinN C011ege gemology instructors,
Orlando Paddock, (right), and Malcolm
ileusur point out gem characteristics to Ikh.
bie and Scott Kinard, one of two married
couples enrolled in the new pilot program at
the college.

Modern Jeweler



gem class Tha Pavia (Texas) News: Sunday, Jan. 29, 1918 I

first in the nation
$132,335 grantsets up pilot
- jewelry training project

Photographs
By ROB ROBERTSON

Paris News Staffer
A grant of $132,335 has enahled the ParisJunior College jewelry technology andhorology program to expand into newtraining which, PJC President Louis B.Williams says, is a first in the nation.
The Texas Education Agency awarded thegrant to the college for a pilot research

project in professional gemology aimed athelping to fill demand for qualified jewelers.

JEWELRY industry representatives haveestimated that fewer than one in 10 in-dependent jewelers have enoughgemological skills for proper evaluation ofgemstone quality, Orlando S. Paddock,
course direetoi and natiunally recognizedauthority in gemology, said.

"We are extremely excited over this new
program and over the fact that the Texas

Education Agency and the State Board of
Education have recognized the importance
of this training for the national jewelry
industry," Williams said. "The program fortraining gemologists will give added
dimension to the jewelry technology and
horology program at the college."

THE PILOT project in vocationalgemology will prepare graduates for ac-
curate identification, grading aod appraisal
of gemstones, for use and care of laboratory
instruments, for successful merchandigingand ethical Wade pratices and for crafts-
manship in the eStecution of benchwork.

The first class started on Jan. 9 with the
maximum of 20 students enrolled. Studentsin the program are from all over the United
States. They include two married couples.

Assisting Paddock as an instructor is
Malcom I). Heuser, a 1973 graduate of the
Gemological Institute of America.

The next class, to begin in September, isfilled to capacity. The third class, in
January 1979, is filling fast. 'Classes will be
scheduled on a continual basis. Inquiries
may be made to Paul Clayton, chairMan of.the Division of. Horology, Jewelry
Technology and Gemology at PJC.

ONLY ONE scientifically oriented
gemology certification program exists, PJC

officials say, and the national jewelry in-
dustry needs other souk -es for gemological
training and development of a business-
oriented curriculum in gem evaluation. The
program is aimed at producing intelligent
buying and selling.

Results of the iroject will be available to
other institutions and orpnizations so theywill have the research on which to base
similar programs. c.

IN THE course, each student has his ownsta ti on', equipped with microscope,polariscope, - ref ractometer a nd
dichroscope. Students use the texts,
"Gemformation," a primer of precious
gems written by Paddock, and "Gem
Identification" by Richard Liddicoat.
Classes :All be held for 13 weeks, six hours
per day,- five days per week, in the Applied
Sciences Centeron campus.

Paddock, director and instructor of theproject, is a longtime member of the
American Gem Society and a 1941 gradutite
of the Gemological Institute of America. Hehas nuire than 35 years experience in in-
dependent jewelry manageme& with morethan.20 years of that expe-ienee related tothe precious gem depar ments of Tilden-,
Thurber Corp., Providr .ce, R. I.; Mermod,
Jaccard and King, St. Louis, Mo.; and
Everts Jewelers, Dallas.

A monthly columnist for' Independent
Jeweler magazine, Paddock has taught
gemology for the Dallas Health and Science
Museum and for the Gemologist Institute of
America tutorial groups. He hap served as
consultant to PJC in the development of thegemology short courses from which the pilot
project evolved.

IIEUSER, who will assist Paddock asinstructor,' attended PJC, the Colorado
School of Mines, the University of California
at Santa Barbara and Eastern New MexicO
University, in addition to being a graduate
in residence.of the Gemological Institute ofAmerica.

A graduate of the Jewelry Tech ology
Program at PJC, he returned to joiç the
facult); in 1974.

^

Prior to that, he was co-owner of theCentral Gemological Laboratory inOklahoma City, Okla.

Vfd.
I.

1



The Perls (Texas) News, Sunday, Jan, 29, 1978

Paris college trainn craftsmen

for retail jewelry industry
Paris, Texas, Junior College's

programs of horology, jewelry
technoiogy and gemology, which
have experienced continued growth
since the instruction was istablished
at the college,in 1942, have attracted
national attention in recent years.
The college is cooperating with
jewelry industry leaders in at-
tempting to establish a ..ational
center for the training of retail
jewelers.

"Because of a national shortage of
qualified jewelers for the retail
inth..titry.Paris,Texas Junior College
is committed to work with the retail
jewelry industry in developing
practical training concepts and
providing trained personnel to meet
the needs of the industry," Louis B.
Williams, president of the college,
explained in discussing the proposed
center.

THE cOMMITTEE for establish-
ment of the National Professional
Jewelers-Educational Center, Inc..,
composed ctf retail jewelers acrost
America, eipKts to establish this
center at the colfte in three to five
years, Williams noted.

In the college's Division of
Horology, Jewelry Technology and
Gemology, certificate courses in-
clude watch repair, jewelry repair,
stone setting and gemology.
Students attend class for six hours
daily from 8 a.m. to 2:45 p.m., and
enrollment is on a quarterly basis in
January, March, June and Sep-
tember.

Since the department began in
1942, directions of emphasis have
changed, many' instructional areas
have been added, and much new
equipment has been purchased to
accommodate 160 full-time students.
The program is the most diverse uf
any jewelry school in existence, and
the most modern equipment is used
for instruction. Because the college
is a state-supported public in-

stitution, the cost of instruction is'
less than most other horology,
jewelry, and gemology schools,

Although similar departments
exist at other colleges in the United
States. the division at Parls,Texas,
Junior College has several ob-
jectives and services which make it
unique. Because 1),V-these services .
for the retail-jeWeler, the lower cost
and grelter diversity, the program
has established a reputation
throughout the United States and
many foreign countries. ,

In addition to career certifiCate
programs, the college initiated an "
associate degree program in,1976 for
horology and jewelry technology
students who complete related
business courses along with the
required technical work. Students
also are able to work toward' a
bachelor's degree in industrial
technology by later completing two
additional years in - advanced
management and marketing
courses at the university leVel.

CERfIFICATE PROGRAMS
Jewelry Technology This

twelve-month program includes
repair and fabrication of jewelry,
stone setting, engraving, design and
basic gem identification, small
business management (jeivelry
store operation), and merchandising
and salesmanship of jewejry.

Horology Horology technology
provides twilve months of training
including he use of bench lathe,
cleaning of watches, stafing, truning

-and poising of balance wheels,
cp!culating strengths uf hairsprings
and mainsprings, adjusting
escapement,, using standard
automatic and calendar
movements, electric, electronic,
tuning fork, and quartz, analog:7
movement repair, small business

management, and merchandising
and salesmanship of jewelry.

Gemology Specialized training
is provided on a semester basis in
precious-stone formation, recovery

--end cutting, identification by crystal
system, species (special series on
diamonds), operation care and use
of laboratory instruments, grading,
appraisal, and merchandising of
precious gems,

THE ASSOCIAilE degree
program, which requires 12 months
in addition to certificate programs,
is encouraged for students but is
optional. Enrollment for this
program is held each September and
January. The bachelor's degree
includes junior and senior level work
in management and markethig
courses at colleges.and.universities
offering the bachelor of technology
degree.

COURSE COST
Monthly Tuition Charge
( Same for out-of-state) .

Gemology $75
Tools:
Jewelry Repair, Stone Setting$300.15
Watch Repair $409.89

Tool payment may be made
monthly without interest. The prices
are approximate and subject to

. change.

$50

SINCE THE institution maintains
a six-to-nine-month waiting list fir
enrollment due to the popularity of
the programs, prospective students
are encouraged to complete pre-
enrollment applications as far in
advance of enrollment as possible.

For further information,
prospective students should write to
Paul Clayton, Chairman, Division of
Horology, Jewelry Technology and
Gemology, Paris, Texas, Junior
College, Paris, Texas, 75460.


