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. SUMMARY OF THE PROBLEM . ~ ‘- -

] g ’ ! - " ‘
, ° .. B . L]

\M";en Paris Junior College applied for and received monies

to initiate a_research‘ project in- gemology, a"s_entous gap in gem- .
- * ! S N ' o o
ology tratntn'g had beert identifiad by the. jewelry ingustry .. Estt-

mgtes were.that less then 5,00Q..0f the 47, OOO tndependant jewelers .

tn Amertca possessed skill in gem tder\ttﬂcztton and fewer still
. . .

: had-received sctent;ﬂc and fheorettcpl 1nfomattm necessary or

[

" a working knowledge of gemology Although 2 59.0 gemologtsts.

were - requtred each year to meet indust:y demands only appk'ox- S

tmately 340 were avatlable for employment. The . only source ‘ N

'
L

.

for cer'ttf'tcatton existtng in America was the expenst\)e proppt'etery

Gemologtcal Instttute of Ame."tca in Los Angelps > Californta ’ |
where a\two- to thr‘ee-year wait was t:\ecessahy before eadmtttance.
;ddtttonally, G{A trainihng was directed towa‘rd the scientific,
rather than petetl bustness , feppitcattoh , and frethtng tn—polt.shed -
. . - R L

~

® :
professtonal salesmanship was mtsstng.

\
v , '

Another facet of the problem was the tncr'eastng burden placed

on the modern Jeweler to protect his enterprtse and his cltentele

?
L)

from the \consequences of 'i‘naccur,‘ate e\/_aluattoh of gem qualtty

withthe riseinpopularity of the colored gemstone in Contemporary jewelry

1

and the improvement of synthetic stones . Eighty to ninety percent
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? aa

of the re;atl jawelers lacked sufftctent Knowledge about thetr : 7

. products and were facedcwtth the posstbtltty of damagtng publtctty
s :
from lawsutts or very costly m{stgkes for aven eppar'ently small . .

errors, As documenteo by the prevalent use of such "sale" ‘ : (
. ! (o ( . '\
words as "disoount," "yvhdlesale," and "‘tnvestment" irf adver'ttstng o,

L 4

- .

8 - v . . ) . M . , »
and promotion of sale of gemstones, most jewelers had little prod-

o

uct awarereess. about pre_ctous -gems‘z« D e : T e L

o Gtven these parameters, a local advisory comm‘tttee composed K
g \

of nepﬁesentattves from the Jewelry tndustry recommended that )

I /

1Y

a

'Pants Junior College constder adding’ a course in gemology to _

-

its alreedy‘ established jewelry t_echnology_"sequerfce. 'N.ter‘ COx sul-" °

a

!
o
. -
. .

tation with state and national, industry }eaderis,, this institution
b4 (o . K 4 . - v ) r. .
. bapplied to the Texas Education Agency for assistance in conducting

LN

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

. mddel whtch other vocational. traintng tnstituttons could emulate G

o

for upgradtng and skill development but also supply a needed

ser vtce for the jewelry mdustr'y.

)

PROQJECT OBJECT,IVES . .
b" ‘ »
Objectives set weré two-fold: the development of an instruc-
tional program whtch proffered a practtcal bustness—oriented cur-

!

mculum (tea*hmg a htgﬁly téchnical Sklll” whtch is 'based on scien-

. .

"tific and. theoretical knowledge) which could,, be used fnatlonally

o
v
-
- - - .
- .




for vocettonal education in gemology, and the establtshment of

° ~
a vocattonal program in gemology at Paris Juntor Collega tq

ARY . o

s

)

help tn meettryg the curre'nt crisis, faced by the tndependent jewelr-y .

v tndustr‘y tn the: lack- of tratned gemologtsts. ' ’ A

uy

\

sbectftc objectives in the development of the tnstmctional
progra-%’ were as follows: ¢~

’

»
-

5 P Development ?f matertals nece?.sary for eﬂ'ecttve tnstruc- e

-

»

. tton of gemology stucents, |

’
. - .

P
"2, Provision of a. pr:ogr'am..wh_ich would prepare dtudents

¥

to ) v

¢

a; tdenttfy gemstones properly, -

' b. learn techntques of gradmg for' qualtty and appr'atstng

” ¢
.

gemetones; = . o . S .

c: * detect imitation and synthetic: matertals}', ‘

d, use and care for the lab;natory'tngtmmemq necessar‘y -'

NN , ‘ :
ro +2> the testing ana v,tc_!entiﬁca_tten of'gemstenes;

" e.  become skilled in gemsf:on'e merchmdtstnilthrwgh

study of the formation, ‘recovery, and cuttig of

1

precious gems; w!(th attendant ati:entton to the folk- -

_ lore, {radtttons, and symbolism Jf such stones;’

\

f. trade ethtca“y and accurately in precious ‘stones

?

incllding. also showing ‘merchandise effectively and

*

using ,proper security measures; -

c

3




B . * . g . : 'l | - ' M ‘ .
. ( | & - g 'and axerctso proper care- durlng bonch*wor-k-throggh, X
-, a wor’ktng knawledge of gemstone huctlon to th/ )

actd fractura, abrasion, and claa\!go.» (See attach-Q (

-
- ‘g . .
- /7 . 1

W R 3 ment in Appondtx E.D) . s
3. :'Comptlatton of data from the project which would be: - - _
SR, - benaﬂctal to other‘ pub‘ltc tnstttuttons who were tnterested

K” . . . ’ ' .
e tn initiating a similar progr‘am. L - . \

?

_ In astabltshtng a vocattonal program to provtda a servtce for

: .
the jewelry tndustry, Parts Juntor* College sought' to ' ¢

. 4

1. SUpply training- of a htghly technioal sktll that is lnherently

»

necessary tn gvery facet of .the tndependent jewslry tn-'

/<

dustry and which can not now be met through gxtsflng ) o

.
L

! | certification institutions;
. L3 ' ] . : ‘ CoL ! - - ] ‘ &» )
2. furnish gemologists who will require only a minimum

' . ger . . ' LR

+

_amount of ei~the=job training Sefqre becoming: active in
the industry; Y R
3. and afforp gemology upgradthg fér-»;thosa in the jewelry .

U
. A A
] . . 1 B M M

industf'y. ' M‘ « . ,\ e

U\

. '  PROCEDURES

Y.

A natténally-r'ecogntzed authc*ity in gémology, Mr, Orlahdo

Paddock, was employed to direct and destgn the study Mr, -

o
1] .

&
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/

1Y . . . 3 e .
’

' Paddotk, a long-time member of the Amartcan Gem Soclaty as

a Certlﬂed Gemologlst, and a wldely-read author of both textbooks

[

*. and monographs concerntng the p;ectous gam, had serVed as a

" wvisiting lecturer to the program for five years previously as
,-well as, havtng' attended the Giemologtcal ln'stttuta of America.

‘ln the deslgn phase of the re-;earch he wovked closely wtth

tndustry sources to tnclude subject areas and sktll development :

actlvltles mwhtch employers per‘celved prospeqtlve employoes .hould E

~

par'ttclpate in order to properfly_ gr'ade and appraise’ gemstones o

,V)Vher) need was identified, :'Mr'.'Malcélm Heuser, who is a.

-graduate in residence of thz Gemological Institute of America
and was previously proprietor of the Central Gemological Labora-
\ | o | o

“tory, was added to assist with pbogram instruction and developme'nt,:.'

Careful conmderatlon w2s exercls\.d ln selectlon of lnstruc-—-

. ’ ) 3

tional material {hat would stlmulate stu,dérﬁ success. - Two texts
Gemformatlon A Prlmer of Precious Gems by Mr. Paddock and

Handbook of Gem Identiﬂcatton b'y.FQ_lchard Liddicoat,  served es

bastc, primary reference volumes. Mr. Paddock's book ser‘vcd

as an intr‘oductlon (o) the subject wtth each major division tr-eateo '
~ : y
in simple 'fbrm/, to be eaéily ‘understood.” This text lntroddced

/

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

hl

‘the l)aéls for the course. An advanced text, the Liddicoat book

’

. * ( .
contains descriptigns of instruments used, instruction on use and
[ . . . .

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

o




-
- -
- -

+ - t .

< roper'ttes of many spectes, and lists of spec 13 in various colors. ,

v ) '

A need was ldentlﬂed for matenlal that woul‘d fill the gap between
'd

the hlghlv techntcgl L iddicoat book and the pnactlcal Paddock text.
Ry, - > {
Thus, the develop /eDf./.oi‘ an lnstructlonal manual , began with hand—

-
. Tolea t

-

out ma/teniel that was maintained by studenta in loose-leaf notebooks

el
L1t constituted an, eleboratlon of matertel :ontelned in both textbooks

Ky

Pnyslcal, optlcal and chem{cal characterlstlcs of eech specte,

-where found, methods of mtntng, crystal forms and habit, styles

of cutttng, methods of - tdentlﬂoal: ))n hlstory and lore, ‘szles ‘pre~

sentation, and cautlons to t‘h/_ jewelen and customer as to the har‘(dv/ )

\ ° T * - ST
ness and tcughness. of each \sp‘ecle were recorded along with-
various tableé of physical and optical properties ‘for’ qulok reference. -

» .

.
:

. In addition, frequent yse ;'bf the division llbrar'y cons‘lstlno of.

‘ extensive ho.ldlngs was r:equt_red', lncludlng‘ esslgnments tn volomeé-
by such quf:hone ass Webster, /-;ndeneon , Dana, ano Fnause 'and .

Slewson. _THis combinatlbn of .hand-oulS' and ' textbook pr',ovl\o.ed' '

—~t
>
-
.

L]

-
’— -
’

- -

a solid base for instruction. . T _ B . o

. -
\ . . } .
- LY.

The sl:udy, period was originally .'composed of .one"”quanter‘,

» ¢

“or 13 We;eks, in dural:ion--éii hquré per d‘ay, five: daS(s. per week,

v,

~

The ﬁ,nst'cl‘ass was oper'ationalized in Januar'y, ,192"8., with others

b}

‘ oﬁ’er‘ed in Septemben, 19748 January, 1979 and May, \1979.

~

%

Another class begins in Augyst, 1979, and thnee clasqesrane planned

f

»

I -
.
’
l.
-

»
~ v e . . v . ¢
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" - b}
" for 1980,
. . . ' o ' ) - .

'Each student was ass'tgné/d. a. locker. in a loc_ked storeroom

4

adjacent to the class in whtch to store ;nstruments when not in e

. . ———

use. lnstmments were stgned out to students at the begtnntng . "

of the course, . (See list of equtpment with prtce in AQpendtx E. )

.

All instcuments returned in good condttton at the end of the: course . -

were credited. to the student's account whtch placed respor)stbt,ltt.y

-
. L4

. -
L] < Y
- . .

. . . F3 ¢ .

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

P - Twenty stattons',, equipped y&tth rﬁtcroscop/e', polarts;iopé,. .
t . . , ) , . . ]
- refractomer, and diehroscope, were developed to prepare. the . .

\\
» .

i ) : . . . ,
studlent to accept employment a§ a gemologist. Each student was, . .

‘ thus, provided with ever'ythtng necessar'y to tdenttfy and evaluate
. Y .
. . most gem materta,ls. The tnstmmentatton of each statton was ) ¢ v ~

| planned to represent tht-; type of‘la_borator'y that would;be tdeal'
for a gemologist. working in the jewelry field? 'Thts cénﬂgq.mattor)
was aUgmepted by three weighing devices with hydrostatic specific . ' .

L

gravity. attachrnents, two specatroscopes with illumtnato'rs, two

o
©

hand-held spectroscopes, two hot points, two ﬂuoreééént lamps

'with viewing stands, one 'diamolite for testing diamonds for color

Mmake" ‘or proportion of diamonds.
S'obhisti'cated instrumentation found in the general .classroom/

laboratory “will rarely be availab}e to .the beginning of the stUdenE'é
M . ; ’ s .\
career in'the jewelry field, but students were instruc:ed in their

v

C

. . Q,
I - grade, and one proportionscope used to make judgment on the o
I )

[ |

Q

RI

2
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yy

use, ~leahntng how to obtatn- the best res‘ults ‘ff‘th therh'.. Se’vehal
'alter-nate methods of obtatntng tnformattbn as to phystcal and opttcal

chihactehtsttcs whtch do not- require such tnstmmentatlon were taught.

» - -

[

The genehal scope of the course was planned in such a man-

ner that. the stuqient was led in phoghesstve steps towar'd accom-

) . ol

y pltshment of the stated objectives. Sthength ol the tnstmcttonal v

-

: methodolow was tn the student s realtzet‘on of the necesstty of

\

‘a thorough knowledge of gemology to. succe‘ed in any phase of. the

Jewetry fteld * The following concepts formed the basis for jthe

¢ . . . o

teachtng sequence S

‘e * - . 4 : ‘- "

1, Phoduct knoyvledge is exthemel_y essential to the Je%elry

‘salesman. ' o

. L
[

2. Knowledge, of physical strengths and Weaknesses of '

- various’ spectes\‘is essential to the bench worker who '

’ .~ ¢
~

must know whtch 'ahe sub_lect to fhectur'e or cleavege

k L4
. - .

which are tolerant to heat and acid,

3. Al .gemst‘odes -must be properly hdenttfted_ corhectly
| by All assoctated with the trade. - | S
Y » ) . A . : P
4-._ - The designer will plan gem set jewe@ to protect .*.h_ose
gems thas may be fragile, not only by designing protective

settings, but by prescribing the.types of jewelry in wht_ch

each ' gem should ve used.
. ’ -

Q

L.

e
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areas listed be lOW

LY

1. Eachvaristy of th/ more commonly e )untered species

4 «

was considered separately and ‘in detail. |

Al
v

2. Syr.thetic and imiitations were studied in depth. - (\ ©
{5 . A number of less common rriaterials were consider'ed

briefly, o

4. Considerable labor?aitor-y experiénce was obtained'by‘_ |

accuratgly identifying number of épecimen. More than

500 Spncimen were {dentified. * -. . e

' [

' . P

* 5, ;Instmction in sales, advertising,display, and prdmotion
. : ’ , A

I

o' precious gems played an integral part.
‘ Final exarninations followed completion of objectives,-at the
conclusion of course with tie result of this sequence hav'ihg been

excellent student understanding of one step before another step

o

was added.. Of the 80 students who have enrolled in the _meology

pb&gvam,' 78 have compleied. ' ', .
' ¢ : . N

, No major«change in plan of curriculum design has been
\ . PR . .

"necessitated.other _than'ati increase from thirteen (13) to fifteen

|

)
N

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

conducted in basic gemology which provided,a general orientation
. L3 \
to both the field of gemology and to the classroom equipment and

v e ‘o




(L]

- study routine. Si}.udants were introduced to their’ wor,‘zl‘ atat.ons,

'an'd' textbook asstgnmnnts were made, At tha end of‘-thto one-

. ¢ . -

week period, studerts had progressed through projscts requirtng

them to have :a'wo:'k'tng knowledge of the use and care of the

| : .

™
prectston 'h\s:quments to be mastened the ability to differentiate

cognittvely betl(veen precious gems and synthetic stonos, and Aan 8

understariding bf the formation and structure of precious atones.
"(The second week of the program included two units on the
behavior’ of light, with particular emphasis on reflection, jrefraction,

[

Binefntngenée, and polantzat:ton during the first unit and on color',

‘allochnomatlc and tdtochnomatic gems;._ ltght: dispersion, luster,

and phenomena, spectﬁc gnavity detenmtnatton, and ﬂuonscence

‘and phosphonesence. Addtttonally, students met for a bt-monthly'.

tndividual intenview with” st to checl' pfgg;s and to ‘receive
s\ '
studen* feedback., (See Appendlx Ffon confi ce form.) Students

'matntatned a pnOJeg:t' folden tn.v\fhich %ompleted assignments were

located which were approved as the dounse progressad, All units

were structured in the classroom with self-paced laboratories.

By the third week students were bnepar‘ed toadvance into | |

L } ' ‘ .
study of tne speries and variety of gem materials. During this

segment of the study, gtudents conducted more advanced laboratory
work in the _cnemical," physical,’ and optical properties of stones,

and in the grading and cutting of stones, - T
fir .

[

“,

L )

-



_.exper'ienc.ed extensive and intensive laboratory opportunities——.

~ with eight separate instructional packages tb be cémpiated by the

| Included

A
¢

Instructionsl units on corundum, chrysoberyl, befryl, tourmaline,

L]

garnet, quartz, quartz chalcedony, andl- jasper, ~ppﬁidot, jadeite~
nephrise, spod®mene, feldspar, zoisite, turquoise, opal, and lapis

lazuli ‘and- on the organic gems—-p'ear'l, éoral, amber, ”jet, ivory,

and tortoise shell_compléted the first. half of the course, Ai/: this

point’, approxtmate}yaﬁorty-ﬁve days into the study, student'pr'ogr'ess'

was again evealuatad to determine mid-term pr*oﬁctences:.o

Inztructional packages contained in the second half, dof the

course regin with those concerning synthetic gemstones, im'ttat.tons,, o

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

study on diamonds was undertaken.. B ®
Du‘r*ing the period of study conceffn‘.ng‘ diamonds, students
C“ . . - B

1.

'S

student? Topics covered included the geology and properties of

diamonds, mining and mar‘eting of rough diamonds, cutting of the
diamond, .cutting grades and pr*oporti‘qn, gr*ad#\g for clarity, grading

for é%lor, fancy colors, and thé v holesale and retail mér*ketihg,

~of diamonds, ) . . ' ’

The final unit conrceming gemstones covered the species and

varieties of Xrar'e or infrequently encountered gem. rhater'ials.

this group are_andalusite, apatite, azurité, benitotite,
=0 \ ] L .
calcite, [cassiterite, iolite, danburite, diopside anstatite, ehmatite,

idocrase, knonerupine, malachite, obsidiar{, phenakite, pyrite,

«




- ———

RS

rhodochosite, rhodoh{te ’ sbhere, so_apolt_t_e, emtthoscntte » Sodalite,

steatite, and varisite. o » | ‘ _ e s

The'f’tnul segments of the coursa_wers- stgned to allow the

. / /

/

student to apply tiwe knowledge and labor' )Ory skills developod m '.
, J
the course to ‘the business setttng.- L)htts were tncluded concerning

). /

1
the promotton and dtsplay of pmctous gems and of record keeptng,

v Q

ad\(er'tistng percious gems, and of the retatl, or in-store, mer-

chandising of gemstones. . /
Evaluation of student performance was conducted on several

J

.

different levels. Bt-mbnthly conferences were held, and a mid~-

. 13

term ;student progress report was de,veloped; To maintain : .ertness

and to preveﬁt s'tudent"preebasttnatton in learning cer'tatn required

spectﬂcs, a weekly quii was administered which Kept tnstmétm

' informed as to student progress and acted as a sttmulant

4

Final examtndtton conststed of the followtng.

__.;__'1\.~ Oral Presentation

—_—

Each student gave a 15—minute lecture before the class

3

. oh a subJect impontant to the gemologist selected by
the student and approved by the instructor. The pre-"
sentation v;as pfepared as if {t wereactually to b-e\ |
given for e club, school, or other gtu:ﬁence. This

played an integral pér‘t in developinbxl human relations

¢ skills,

-~y
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2., Written Examination--General Gemology. *. .
. N B - . . . ) N _

4

"~ A test designed to cover the basic phtm§ information

received \‘c‘!ur'ing the durat*.én of - the course was admin-
istered with three hours 'a'llov'ved fOr "éanplettm. | ' "
3. Written Ex#mtna;tm—-btarﬁoﬁds S |
¢ e 'A test cancenn.tng Qenaral information ab@ amtntng', &
marketing, efc. on diamonds wés also g‘.dmtntsterad,
with ‘o'ne and one-half hours alloweé.'fpr complett‘o;'\.
y - 4 Gehp Identification and Diamond Grading - o
Fifteen .:spectmen vof.’ gém material were required to
' be correctly identified with tﬁree oppqrtuntttes. to pass
this section,v and five 'dtamonds‘were to be 'qua;tty‘graded. .
. Determinants in evaluating the student's final ‘grade included

1. weekly tests,

AY

e v

foy

2, grades on two research speeches, -

3. final exgmination,

4

4, and completion of instructional pac_kages'vof identifiying

100 sets (5 stones per set) of specimen.

s

problems Encbuntered

Although the entire curriculumdesign has been accepted'as

~

a viable ‘model, several aspects of procedure have b_eén identified

!

as problem areas. | g




’

'

Intttally, teaching procedubas were h;mperad' by the absence

of much of tha aautpment Mtcroscopes, mfractomatem, etc., :

Ky o\.

had been or‘dered but were not deltvered unttl clacs had baen in

.

y
sesston'for several weeks. To off'set thts, 10X loupes wor& on

.,
’

hand and tnstr‘uctton tn the use of this method of magntﬂcatton was .

rd

temporartly substituted effecttvaly with satisfactory results., In-

gtructton on the use of refractometers was quayad, and other

I 2B

subjects were coQéred unttl the maten-lal ar;btved

" The ftrst several weeks of instruction werée accomptt’hed

by cne instructor. Each class day began at 8 a.m, and conttn-

ued until 11:30 'a.m. and began again at 12:30 p.m.. lésttng until

e

AY

v

'3:30 p. m., a total of 6% "hours per day tncludtrg 4 hours of 1nten-
stve theor'ettcal lectura dally. Prepar‘auon of- ex)\tbtts, qutzes ,
grédtng,' ‘record keeping etc-, had to be 'accompltshed at a time

[

when' class was not-in seséton, not an ideal condition.” When

“~

s . T
- *
. E i
. . ) £ :

»

d

it became evident that a second ';.tnstru‘ctor was necessary, Mr,
o . R '\- , . v ! o ‘ .
Malcolmn Heuser, a graduate gemologist, G.I._A.,w?s transferred -

W

to the department, and tnstrbctional'procedures_wére tnﬁproved. o

While test stones, specimen of various cles, and varieties

of many species were prepared in advance, it soom became obvious.

N ~

that many more specimen were required., Instruction in gemology

L]

is best accomplished by inspecting and testing Spectmeh. Deter-

»

mination of the naturé of inclusions, determination {f the specimen

¢
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are stﬁglyor doubly. refractive, .dotar‘mtnat'ton‘ of rofra;t;l.\@ index,

| spectﬂcigbavtty and other phystéql.and optical éharactortattqs‘

la can only be accomplished 'by study of spoctmon ~"tn—hahd " To learn
td‘enttﬂcattm proceduras,~ each student must be supplied with gem, .
'natertals with which to work. This prqb.lom was ,,compou'ndod | '
by the _ynusual market condition of dtér?on&s at "tha time dtamo;da

wers beihg ordered. As a result fewer spectmen were avatl- =

'able with which to work. Also, pnlctng of dtamonds was com- v

» - . .

plicated by extreme tnflatton in thg diamond markat and, shortage ..
of matertal. Subsequently, punchaslng of more spaciman was

accompltshed and donation of matertals by cutters, jobbers, . S

®
'1

. . brokers, distributors and some, retatlers solved the extsttng o '_, '

‘ L)
shor'tagea _;Sp.ectmen were placr i in gem papers,-ea‘ch labelad

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

Al

1 through "5.' A "lot".conststed 'of- 5 spac'tmen pléced in a coin
en\/.elope'a“ﬂ/é" x 5 1/2", l.ots #1 through #20 ::onststad of
; 1. synthettc spinel whtch is man—made singly refractive and -

| occurrant in a vartety of colors, ' . '
2. synthetic cor'undum, whtch ts man-made, doubly refrac?tve

and occurrant in 'a,vartety of colors,

3. quartz, which i{s a natural material, doubly refractive,

-

and occurrant in several &olors,
4. sz2cembled stones, consisting of an imitation stone, with

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

iy T

I~
% .
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optical characteristics. Some lots wére prepar'ed‘to 6ffer the. .

L4

¢ * ’ 1 i
‘much remained to be done, and information ‘on sach specie of gem.. fg .

datection by magnification or immersion),

5. and almar'\c'lt'nejor rhodolite gamo'ts,v natural 'stone'; stnqu

refractive, with .characteristic inglusions .' N
. . LN . -

Otr{en-‘ lots were propared to disclose a variety of phy‘s‘ical and

AY

students experience in gem {dentification. K

‘ Material contained in the textbooks was supplemented by ) '

many pages of "hand-_-out" .material to be added to -the loose—-leaf

v

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

material was initi&lvy lacking. This deficiency was. partly corrected |

by the second tnstmct;p_é who kept abreast of class progress by

. preparing hand-out material as the quarter pregressed. "After

¢

'fo_ur clqéses, this prepared document ig now near complbttoh,

thus alleviating the pressUEe on the Inst ct;tona.l'staﬁ’.
The curricular design ]’\as been deeme\d successful,v.ith the ,

major change being a greater emphasis in "Merchandising of

’

Precious Gems" particularly in the subsection "Methods of Dis=

play" and in "Advertising and Publicity, "

L N .
Most of the problems encountered.were the result of lack -

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

“and listing of specimen required more time than anticipated. - ‘

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

16 19
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dellvery in tlma for class opening. Six months.befor:e the beginning

of the first class, praparatlon should be maoe t. the classroom,
- 4 s .
instructional matarlal should be developed -and instrunmantation
\

-

_ for each student and labonatory shoOld be accompllshad.

. - * &

)

SPECIFIC RESULTS

. ¥ .- -~
8,

 Program results ”revealed not’ only‘ adcompltsm;;véjgé T
objectwesbut also’ suggested:. lmpllc/flons for the lndapend,m 3 O\Nelry.
industry and other educational lnstltutlons. , | -

Wlth the completlon of a comprehensive currtculum (see

prognam outline in AppendlxD)and the gnaduatlon of 78 students in

! 1

four gemology classes, the desired program has been formulated

and evaluated (In the latest graduating class of 19 students,
14 dlff'er-ent states wer+ nepresented wlth a complement of 10

women and 9 men,) A comment made by Mrs, Julia’ L.ovett., .

. L
s . tN

. Lapidary Work Shop, Dallas, suggests the program's_, success,

"A 'salesman who sold diamond imitations ‘said, 'With 'so many,
of the gnamates of the Germology Program at Paris Junior College
around, it is becoming lncreasln'w difficult for a dishonest traveling

man to earn a living.""

[ ! b
.

- The proposed curriculum, structured on objective-based ,
instructional design, has been implemented, and extenslve per-

formance-based assessment has been conducted to ensure that

17 .
& f{)
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the r'ead ting cur-r-tculum cesig contatns the tnfonnatton and - \ '

"acdvittes whlch maximize the probabtltty of studont suc.cess tn

@ .

| 'achte ing t\e objectives of the course.

P

. The Sﬂdifn ca‘mera, wl;\"tch was purchased t'hrough' project
, ol
montes, has Raen adapted for the mlcroscope, per‘mttttng micro-

s

photography of ?pectmen to dtf'fécenﬂate between natural and synthetic .

materials and sh'pwtng internal growth marktngs. These slides

» - \ .

and pictures_are dﬁtltzed npt.only in tnstruci;tonal lec_tures'but also

| are tncorporated in the student manual.

“Accomplishment of soecific obJecttves stated in the davelopment-'\

of the tnstmctlm_?l program has: been achieved and i stated below:

4

4

\ 1. A comprehensive tnst_m&tonal_ manual is. near completion. -

R This haé become an tq\?gl‘uuble tool 'tn_'classroom instru-

-~

N\

k]
ction and for student reference. (Representative samples

.

-

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

-

2. Each objeqttve of the instructional program has been '

incorporated into the curriculum and Successful com-

2

pletion of each of the following 'is necessary for qrad-

, ation: oo

gation: T |

a. prop. * identification of gemstones, . i
'b. grading for quality and appraisal of gemstones,
v c. detection of imitation Qan‘d synthetic materials, B

' \ d. - - learning of the use and care for the laboratory

N " {nstruments necessary. to the testing and identification. ‘
e s . of- gemstones,
) 18 DI
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N
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e. development of skill iﬂgerﬁst_on,o-ﬁwebdhandis'thd'thrwéw{'

“s

e study of the formation, r*eco\)er'y, and cutfttng of precious

gemé, with dttendant attention to the folklora » traditions,,

3 . .

?

g. and Jeaching to- axercise ohgper care du:'tng bench ww‘k-- - 3

AR
‘ .

thrcugh a worktng knowledge of gemstone naactton to heat, - - ",‘ J

|
' [N - K""

vcid, fracture, abrasien, apd -clevage., .
Conftrmattc;n‘o‘i" the progr;am's success will i:ecdme' more
ev{aeﬁt Qhén a ‘larger number 61’ studenfs Have entered the jewelry | :
field; and their pnogress has been observed, To thts potnt |
formal evaluation through employers has not been conducted bui. !

: corhq;\e;gts .from'e(nplqyers who have been cont ac?ted .have.tnd{tcated

¥

-y : . ) [} .. )
their belief that the Paris Junior College course is a very-pro-
j’essional one. They are especially pleased-wtth the students' .

. abilities th deal with cusg.’o;ners-~ea trait which was previously

v
!

Co lacking in new employees.

The pr'ogress of program graduates will be_cont{nuatly '

?

monitored to determine the practicality of the chrse, whether

‘or not it should be expanded, or if it continues to be adequate
- . : ’
\q in its present form,

»

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

those who are ‘interested in initiating a similar program,

Y
‘ ) e




Ps N

. . : ‘.
. o
v
. R 3
u' . -
! AE .
. L .
. .
. . .

] Aoditionally, the instr‘uctional manual will ba bvailable SR

»

f'or referencb ana student use. A slide prqseﬂtation ‘which

’ . -

;. ha§ ‘buen developed to dissemtnate-knwledgo of ,thAe Ge_\rholow

- - . - »

Project pr-ovides an ovarview to 'tnteréstéd ‘viewers end

[
’

givas a fuller per'spgcttve of the program.

L
.

As.was first surmised in the dectston to inittate such a program,

the need by vhe jewelry industry has been appalltngny evtdant.

[y
Ha

\3

1. Paris Junior Q_guege realtzed the noed for a cour-se

I d

' /‘ of study of gemology that wds comp‘rehensive, _vet

2

economical in terms_of time and moréey'for tﬁe student.‘
‘ - P-oject results. indicate 'thts haé been achieved. This
. * . is documented by the fact that'/the“.demand’ has heen so
great for-‘g_emology instrdc_tioh that ?\rery 'clgss {s’ filled
to' capacity and'the ortginaf plan to _Ah'o'ld two séssiong
woe .during each year; had to be expaﬁdgd to three sééstons,

2. New employees 'who are 'not graduates of a gemology
program tvpically riquire 6 months traimng Before they 4
. o

are ready to work in the industry, With training from
. : .= -

¢ the Paris Junior College | ogram, employees are prepared

M 4

in 30 days or less to enter the field.
-3.'_ The Gemology Project -has served as a means of ‘con- °
v tinﬁing education for those wr{o;enroll and complete the

sequence. Further,weekend seminars have been presented

1
L]

. to'mer'nbers of the Retall - Jewelefs Association .

L]




.,( . 4 “ ' ‘

| thraghout-ths United States. These have included |

labor'etory demonstracions, lectures, ‘and talks which

’

) heve been provtded as a service to the tndustr'y.

/
L 3NY

. N o

s . . A . } ) . ,. ‘ . H . ‘ - f i . | . .
R SPECIFIC UTILIZATION OF RESULTS

: .
‘ . . . - .

¢ . . . ] : e

Resuits of ‘the nesearch pr-oject tn gemoldgy eur‘gest tmpll-- . .

cattons for\ the independent jewelr-y tndustry and also for other

educational tnstttuttons developtng similar programs.” Thus, tne
o -

following statements can be made “from project findings: -

1.” After pilottng the prognam ‘gs a vocattonal course of study,

&
!

gemology was found to. be a htghly techntcel sktll re- L. &

qulntng far more sctentiﬂc anf’theorettcal knowledge, fer -
) \ ., ) S A

,reater equtpping and operattng expense, and more tntensive '

faculty SUpervtston than a vocational course. Gemology

- . | ]
should therefore be corsidered a technical level course,

. ‘;} X ‘ T e

For this reason, states, such as Texa%, which fund instruction o

‘on“a cost-based- fokmula, should consider separate formula

4 N .

for v_qcational jewelry craft in the cq‘fnputatton of state

»

appmpntatiion‘ rates.

4

2, The pr-oqr-am is not destgned to attract the average student’
but to Fulﬂll a need in the otcupational market. Those .
parttct‘pants are possesstve of their knowledge ahd ability attained

. e 21
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. T and have worked tadious hours to complete this gequencey .
o _ Loy Tecious e, : R
As a result, thdy are high achte\io?-s' and axpect'the same
dedication on.the part. of ather 'studarts. It ‘is‘not a course
S ,' . C .

L . .
for those with little interest in tie feld. ' - ) .

’ ‘

. -3, Ortgtnally envts‘.oned as a 13-1~eek‘, or qua"-terfy,. a:mrhe, A RS
M * ‘

the gesmology cwrse was tnaltgtble for student ﬂnanctal aid
under. new ‘Federal rag.nlat‘.ms for those tndtvtduals who were

simply retumtng for* job-upgradtng. Stnce the ﬂnal cum'toulumA '
design includes fifteen full weeks of t_ngtructton, it is rec-' '
ommén_ded that_other institutions considering the t}\tttatton o

of sucn & curricylum plan tha addition. of one adététmal
-‘ ' A . \‘. ¢ | . . .

week's study to Satisfy’ he szmester-length clock hours

* r‘gqutrementa of ngeba‘l ﬂqmc_tal aid gut'deltnes; ’
4. In evaluating pmje\ct, success, tn';pltcattons for future |
> o pr:;gréms afe- 'that. ;.‘class' could be su::ceséﬁﬁlly' condl.lacted\ w0
T . on the student—eacher n‘atio of "15:1 with p‘roper"'equtpment
i am‘:‘i égations only, if research wehg not being conducted
o .

'stmp‘;ta;\eously. If instruction were the only concern,

e ah better a;,tude_nt-teacher average would b‘e feasible,

5; .Asses'sment of stude,nt‘ performance {indicates 'satisf;cti;n
by employers of graduates of the program. As more
'student|s complete ‘the‘ sequence and more feedback b_gcomes

available from both graduates and employers, the currtpulum

will he refined to reflect necessary chqngeé.




Paris Junior College has alreaqy been approachad by oﬂ'i-

ctals from other states who hav? exhibited trteweSt in

1]

studying the-Paris Junior College program: for posstbla'

appltcatton in the.r cwn situattons. ’

The sltde pr-esentatton whtoh has been de/eloped wt‘ll

u_als in the prog_rar&.tncludtng th dtroctly involved

~

in the jewélr'y tndust?y"‘

The tmtc\ucttonal manual, which is .. final sta'ges-of

N ¢ .

complétton , will serve as an invaluable re,sourée tool

2

‘for those emulating this proyram ‘and also for gr'aduiates.

s

This manual enﬁances text ‘material and provides a 350’

page des_crtptton of such qsp_ec;ts of gemology as besic

t%havior pattern of light, detatled deccrtptton of ¢olured
§tones, ultraviolent fluorescent chgrts descrtbtng all .
spectes and varieties of gems ‘anq their reactions to long;- ,
and short-wave ult.raviole'nt ﬂt.;(‘:rescence, individual reference
chart showing optical and physical '‘properties (mtnér‘al-
§gtcal and physical p;‘opertiesj of stones, etc. |

Arttc}es have appeared in profé:ssiénal journals and

will continue to be published concerning the program.

' These will keep interested indivtduals'i_':now'/ledgeable of |

N

the progress of the Gemglogy Sequence. (Examples
are appended to the narrattvg in Appendix H.) |

23
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10, Arn-approbrtate model has been develqped which can be

-

An initiating 'thetr‘ own program, "l’hey will be able to

; ev_aante‘cost-éffecttyeness and to decide on the long-term ‘

merits of adding the program to their curriculums. (The

L J
. . emulated by other such institutions who are interested l
. Lo o . s/
. N pr‘ogr‘am- personnel cost -for the two years was over $73,000;

. instructional suppll"es were over $2,000; and equipment .' '

v

A ~ rental/purchase amounted.to $38;000.) '

=}
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The purpose of this course is to instill sufficient skill in. identi

" ‘fication, quality grading, traditlon. lore and familarity wi—.th precious |
gems to enable the stixent: to be aocurate when buying, selling, advertls-

. ing and pramoting pmclous gems, Oonsxder the successful catpleticn of this

course as a starting point, a foundation: a.pon Whid‘l practical knowledge may
be placed to. bt.u.ld a successful career. Ha»ever, more - important, than.
genologxcal knowledge, is its apphmt:.on in the workmg mrld.

hhen the course is camplete the student should be prepared to apply his
,kncwledge in a professmnal manner. In the competitive professxonal.world -
the strong w111 survive and prospers; the weak will® faflter and fa11 Those
who best pzepare to pro]ect the m\age of a profes.,z.oml ]eweler w111 be,
armng,the survivers. It is by the 1mage of professmnahsm that a ]eweler
is.knowﬁ. Skeptlcs may say, "You can't put your 1mage 1h the bank", but, _
* the amount of money deposited in the bank depends Lpon what the buyuq
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 ’

v
+
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, Scheduled appomments, honoring verbal agreenimts and pmniaes an being
as mv1olate as a signed contract. 'I‘he phony smile’, the enthusiastic
handShake, may be the mark of a high pressure salesman but do not con-
tnbute to a professmnal mage. Such an image can not be faked and must :

. be genui.ne. Only by adequate knowledge and a sinoere chsire to do a job
in -the best possmle nanner can a profess&.cna], image be pmjected -If you .

‘like what- you do, ‘all of the eletents that contr:.bute o the pmfessmna}

nnage will fall into place. .
‘ To be a professmnal jeweler you need to learn all you can about the :
products with which you deal, knouledge of precious gems is a fmdanental
‘requirement. Make use of this knowledge to asgyre yourself and others that
, you are capable of servmg c],,;ents accurately and honestly. . s
Your work area should always be neat’ and neady for ‘use. , An orderly

gemological. laboratory in an area that -is visible to store trafflc is an

excellent symbol of prbf@ssmnahsm. ‘I‘he 1deal location for the laboratory .

is a Small room adjacent tgo the sales area. It should have a glass windm(

so that the instnmehts are on display but are safe from curious children,

The 1mage projected by a jeweler depehds upon persona‘ appearance and \

behavior, You dress and act according to the way you wish others to think
of you. \lb project the image of a pxofessmnal Jeweler, dress and act as

a pmfe551onal .ahould ‘IHE FACT 1S, OR SPDUI') .BE, SELF-EVIIINT THAT THE .
‘JIMELRY BUSINESS IS NOT A "SHIRT~SLEEVE" PRZ)FESSICN, Sucoess is depandent
upon public mactlon to your image, and it is only when: prOSpectlve clients

have been favorably mpressed that you are given the opporfunity to demon-
- strate your talents. ) !

\
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Asanevployee;thejeweler isnevertardyor late,asanatplajer; |

+ he setsaneqmllygoodemple., Goodwatdlmkem and'jeuelxy"atom .
. workers frequently become store ovmers, and anyohe who has also t.rained »
J.n the field of qamlogy is even more qua]ified to q:erate a bminess o
The owner of a. jessel.ty store is rarely pmfi.cient :I.n, perfomunoa in all |
of the many areas of expertlse required when operattnq a jewelry store. R f
Many skills mst be filled by others' 'me bodtkeeper, keepa the aooomts ‘
'stra:.ght, the tax reoords in order, and the bills paid; the gutologist
assists m buying and sellmq merchandise; - the mtcmaker, and the jewelers
dothework thatcones tothexrbendxes, but, i.tisthestoreamervmohas

mvested his capital, and is taking the- rigks by. assuning the res;:onsxbility

of neet:.ng all obllgatlons | . (

. ' LY

The cwner, and the people enployed to perform vanous tasks, are all
member's ‘of a team ded:.oated to the ‘successful operatlon of the store |

Sucoess or failure is dependent \pon how well each nerrber of the store team

1 . . 1.

funcuons. ' )
The enployee, assunlng none of the risks, has the advantage of being

given . the opportunlty to perform the, tasks for whx.ch he is, best suited,

¢

' while sthe rent, pay'roll, cost of lrwentory, taxes, and other obhgatlons

\ are pa1d for. by the omer. Asa ménber of the team, 1t is to the employee's
- own mterest that a record of prcnptness, quahty performance, and honesty
be establlshed ' The erployee, as well as the store owner, needs to estab-

11sh a professmnal unage before the publlc. .

¢




word "Gemma", meaning gem and the Greek word "I.ogos ' neamng science

5' States the simpler spellmg "gemology" is preferred

. the mineral kingdom, vegetable kingdam and animal kmgdcm. « While most

. the animal or vegetable kingdams. Gemology is not just a study of brancheé,

and’ anderstariding of the contrxbutlons made by gems to the. many cultures

~ The word:~ GRMOLOGY - is formed by the calbinatim 1& the Latin

A
~

| ' _‘ ia SRS ’ &finitim of npm:- us GEm. B," e
Gemology is the study of precious qens, synthetic gem mterials

and mtatmns of gems.

\

w

9!: study The word first appeared in the Great Oxford D:.ctxmary in
the year 1811, spelled wn.th a dwble "M" as gamnlogy" but in the l.hlted

A pnecmus gem may be described as: Any natural ‘substance of great
) %
beauty, mth hardness and toughness enough to retau' that beauty for many

yee;rs, while being wom as a personal adorrment. g L

B

Earth sc1enoes may be dlvmed into ‘several nam toplcs whlch include

precious gems are members of the mineral kingdom, some have origins in
of these sciences, but: is also concerned with human relat.ienships and
interests in precious gems. Gen'ology mcludes tradltlon, rananoe, histor-

ical and rellglous significance of precmue gems, plus the. k.nqvledge

P
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gemology dlSClOSeS a few sc1entif1c tests that will serve to correctly

. identity precious gems, and aid in consideration of the physical and opti- ~

~

cal pmpertles of each. . ‘

~ Up to the begmmng of th.l.s present century most jewelers were content |
with a d11ettante approach to identification of gem stones, relying upon
the col.or, luster and general appearance as a basis for their decisions.
Many ‘jewelers,” with long experience in gem. identification, could detect

’ glass mutations with some degree of accuracy, but were not as dependa.ble

when it came to the determination of the 1dent1ty of a transparent, red

§em which might be ruby, garnet, spinel, tourmaline, or any of several  °

natural gem. materials.

A transparent yellow gem was often named topaz, but might hava{ee\/

sapphlre, yellow bezyl, citrine, grossularite—garnet, or any one of over ’

t tyenty species _.that may be yellow in color. . _ r

)

. Public interest in precious gems has increased making it imperative

| that nodern jewelers be knowledgeable and accurate in gem identification.

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

J snoky topaz, golden sapphire, oriental topaz; heat-treated white zincon,

matara diamond; and imitation stones as synthetics. These misnomers
"along with many others are morally, ethically and legally unacceptable;
ard, thei‘r.usage can ha\‘/e' coetly results. With the appearance .on the
market of several skillfully produced synihetic n\aterial's, each of which _

might easily be mistaken for gems of natiwral origin, it has became even

. more impo’rtant that gem dealers and jewelers know how to protect themselves,

NN
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and their custaners. By bei.ng capable anddistinguishing one’ product fran
the other, and determmmg the quality grade of each they can achieve this

result.

Qualifications of Précigus Gems
? h : A : "{ . _
To qualify as a precious gem,. a specimen should excell in une or more

of the following: Boauty, durability, rarity, fashion, and portability.  *

1

: Beauty. To qualify as a precious gan, the prime requirement in any
specimen is beauty. Beauty is dependent upon trahspa.rency, brilliancy,
oolor, luster, dispersion, and phenomenon. Few gems will excell in all of -
these areas, many in no more than one or two; but, the result nus:t be .
pleasing to the eye before beinq regarded as beaut:.ful—or as agem. A
diamond with splendld transparency, that has been fashioned with skill,
will displ;ay wonderful brilliancy because of its high refractive po;erQ
Beautiful fire will result from its pcmer of di?pgrsion and an extremely
high luster is possible bécause of its g;:eat hardness. If it should be
pink; golden-yellow, green or of same.other hue color may be added to the

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

g s
P
- . E N

v

On the other hand, turquoise may be beautiful even though it lacks
transparency, sﬁmly because of its culor and luster. Chzysoberyl cat's-
eyes, star rubies, and star sapphires depend upon color, luster, and
phenamenon for their fascination and classification as gems. Play-of-
color in opals and the orient of'pearls admit these gems to the select

list.




‘Approximtely 80 percent of. the diamnds taken from the mines 1ack
the potential for being made beautiful Even though theae £lawed, un-‘
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~attractive specimen are diamnds in ever.y sense, they camot be clmified |
as- gems However, because of their extreme. hardness they are aln'ost in- |
dispensable as tools in many production processes. -If a specimn of any
speclens beautlful it may be classified as a precious gem, if it lacks '
beauty it is not a gem regardless of the specie to which it belcngl |
Many specimen are beautiful in their natural fom. but it usually
' requires the skillful work of the lapidest to develop their baautyto the -
fullest. 'I'ne beauty of precmus gene is the reault of a cutbi.nation of |
the marvels of . nature and @e e)q:ertness of the cutter. | |
ili_tx ‘An mportant requxrement in a pnecmus gem is that the
beauty of the gem be preserved fb\r many years, even though the gem is

worn as a personal adornment. Hardness is the qualxty)of res;.stanoe to

_ abra\sbor; or scratching. "Ibutjhness' is resistance to fracture or"’breakaq‘e. o
These two attributes in cambination result in...durability‘,,. . |
'A diamond, the hardest of> all materiais is mt\patticularly tougb
beCause it can be cleaved with camparative ease in any of four directions.

Jadelte on the other hand, is not as hard as quartz, but. is extremely
tough.

Because of their grnat beauty, several materials are considered as
precious ger?s in spite of the lack of hardnes and toughness, or durablllty.
Opal, an example of such a gem, is relatively, soft and fragile, .yet these

~ physical deficiencies are understcod and respected. Many opals may be Qo_rn

for many ycars without damaging their beauty.

4.3
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Rarity. 'Ihe desu:aba.lity of many gems ia increaaed because of the
human trait of giving value to those objects which are scarce. Ii; is a
factor that contributes to the establishment of value or price in many
gems. We observe that the extremely .rare ruby or ;t;erald'of fine ciuality
is very expenswe, while the more 7bmdant anethyst or ga.met may be
priced at only a few dollars per carat. |

While rarJ.ty is an mportant factor in the establishnent of prices.
on the market, it certainly adds noth:mg to the physical or optical ‘
propemes of a mineral. Jany very beautiful gems are fairly abmdant,
the*efore relatwely inexpensive.

Fashion.’ Anot{nr"‘factor that helps to determine the aooeptaba.hty
of certain gem stones. | The mention of a gém in a fashion magazine,
picutres of a prominent person 1.;1 the newspaper or on telévision, ‘wearing
,certain gems has a greet effect on the determination of what kind of ‘gem
| is in fauﬁion. 'Inere is a tendenfy amng the populace to foll‘ca_w' the
- "fashion-leader". . |
A certain "fashion" may be fleeting, and not suitable for all people
T It 1s nmore important in estabhshmg a suitable style to consmder the
personality, skin and hair style, coloring and contourmg of the face,
| hands, and body. 'Ihese factors will help in the selectlon of f‘he gem
stones that: w111 enhance the wearet's good points. Usually gems that
have been selected on the basis of individual style are socially signi-
ficant and serve in a odsmetic sense. An alert jeweler may determine

that a fine aquamarlne is more suitabln than emeralds for certain people.

Personal style will remain valid during an entire lifetime.




,Amciomeauumynamalmmmot tbmtywmtara- |
ness and toughness enough 80 that beauty will be protectsd for

myeanmihbaingmuamlM&mnt.-
A Mineral is a natural, homogenpus, imqmic material having con~ .
- sistant chemical composition and physical pzwart.i.u A udnlul
iemuauyczyatalliminstmcm

'Mgmiceanisagansudxnamrl,mnl,m,ordet.

" Hardness is tesiitance .to scratching or abrasion.

Toughness is resistance to. fractm, cleavage - breakage, or part.i.ng -

Relfection of Li t is the angle of incidence which equals the
ale of reflection. The incident ray, the reflected rayandmr—
malareallmthesmplane
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Refraction of Light is the bending, of the path of 1ight rays as
they pass obliquely from one medium into another. . = .
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 Refractive Index s the ratio of the speed of light as it passes

~ from a medium of one optical density into amother medium with a
different degree of optical intensity, and the measure of the ’crit-
ical angle. .

{

Dispersion of Light is the division of white light ‘into spectral
oolbr_s as it pas'ses through transparent material at an oblique angle.. -

. Birefringence is the extreme difference of the high refractive
index ang the low refractive index of a doubly refractive material.

7

45

-



unddiind i ..ﬂ-m'\'( B “u-.yr kSl n‘n‘!}‘n )rnmv { |(?W{‘Wﬂ ,wzqn “WE' A3

- \ '

: : ’ N
., ) CHAPTER V

e -i.tQ\tandena

/ . ‘ . - . . ’ ¢

o . \’ "-— MWL@E 'f f )

'

+

MtheoqispmtedﬁmtliqhtandmergytrawlﬁmmW
in a series of waves. The wave action caused by a violmt storm on the
swface of the ocean is severe. mumeoﬁnrqctrmhﬂari;plem
meﬁurfaceofapondcausedbyapuffofair. 'mewmmtlnpaﬂu’a
-quite small and the distance between’ two successive cmsts may be a

-9

fraction of an inch. 'Ihis distance between a point on one waye to an )
identicalpointmtrenextwawiskmmuwmlmgth b o
Ulule the waves on the surface of. water undulate in one direction, . .°
+ light waves v.tbrate in all directions pa'pendicular to the path of travel. |
(Figtre 5, page 4.12) ,

merangeofradzationfmnthesmlmmnasthemis«mpoeed

1

of an extremely wide band of wave - lmgths ranging fram.those measured in.
miles or meters to. the very short waves of the cosmiq réys which are one- y
trilliopth of a centi.meter. long.. | “
Only a small portion of the conplete spectrun is visible to our eye
as light. 'me longer wave lengths are used for the transmission of radio” 4

BN
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e | . | ) Light and Phenamona
| . o 5.2
signaln.. x-rqy,,--ultra‘-i)iolet r&, infra-red ray, and 'mmy"other rays are -
| useful but invisible to the eye. . L b
'Ihe visible spectrun is composed of man\ hues ranging fram violet o l
throughred Wnite light is composed of all these husé being tranamitted
“in equal mplitude s\permpoeed v.pm one- another. ,
Themitcfmeasureﬁeutocalculateﬂpwm lmgths of thehues
of visible light are call{d antran miu.- e Angstrun mit equals ‘
one ten-millionth of a ')n.iﬂ. imeter. 'me abbreviation of Angstrom unit u |
"A." or("'A'.U. " A wave length of violet‘ light is approximately 4,000 A.,

and a wavec/}ength of red is approximately 7,600 A. The wave lengths of
~all other hues fall between these two extremes, yelYow for instance is-
in the 5, 500 A. range. ‘ ' ' | -

E:3

: .
. N . - .
' g - - ’ - ' ‘ )

'I'he colors of most cbjects are the result of transmission or reflec- I
tion of a mixture of several wave lengths producing more than one hue, the
: blendmg producing the .color” that we see.

Making use of a slide pmJecm as a source of white hght, insert

- an opaque slide with a na;;rcw 8lit cut into it, into .the pmjector. Then
project the image of the slit Upon a sCreen. Placing a prism of cleaif |
glass in the path of light beb.ﬂeen the screen and the projector will
divide the white light mto its*cmponent parts, a‘Spectrun will appear
with violet at one end, red at the 6opposite end and yellow in the ‘middle.
This spectrum indicates that white 1ight is ocnposed of the’ conbmation
of the variqus spectral colors.

.If a piece of x:ed 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 fi.ltered out of the beam of light, and only the
wave lengths that cause the eyé and brain to "see red" are transmitted.

4
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*, . Light and Phenamona
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Should the rved glass be' replaced with one that is blue, the image on:
the screen would appear to be blue as a result of the abso:ptuon of t!{e
red end of . the spectnm " o |
The color that is. seen results from the subtraction of cxartain por-'
tJ.ons of the spectnxn and the transmission of the remnining wave lengths.
If the red filter and the blue filter are plaoed over ane another,
the filter wou:‘ld absorb all wave lengths except those that produce red
and the blue filter would absorb the rved end of'the spectrum with the )
| msdlt that no light would be transmifted to the screen. .

Our best source of whibe light is the sn. It provides us with a
vbalanced spectrum with all wave lengths bemg equal in amplitude. Many .
sources of artl.f_;ca.al light such as candle light or light from an mcan-' | \A

descent electric light bulb are short on the blue end of the spectrum.
As a result, many blue .sapphi'z"es, particularly those that come from
Australla, blue fabrics, and" any other blue object will appear very dark a Y
" or even black. Smce the anpla.ttﬂe of the blue wave lenqt.hs belng trans-
mitted is less than those of the rest of the spectrum a.nd the blue objects
_ are capable of reflecting blue only, the result will be little or no |
reflection of light. -

The cblor -of opaque cbjects is the result of the absorption 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 refelcbed, the result is black.’

Oolor -is of great importance to those who are connoisseur's of

precious gems. Many gems are desirable primarily because of their color. |
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Light and Malg\:

. vhen making a judgnent of the value of aqum\arim emerald, r\by Omin:
jadelte, tq:az, ‘amethyst and many other colored qem, color is the’ factor |
' that is midered ‘first. ‘ )

‘Colors may differ from one another i.n several mys 'l‘heoe diffetencas :

L]

can  be chscribed as vanations of, hua, tone, and intensit_-.x
| Hue. Hue can be described as bagic colpr. Pure colors are paru of
segnéni:s of ;.:he visible spectrum. When ﬁ\e eye receives, and the brain
reglsters wave lengths in the 7. 000 A. range, ths color ":ed" ‘s visible .
while those wave. lengths in the 4, 000 A. range cause the color 'violet'P
By ‘examining small sections of the spectrun it is posd.ble for the human ‘ '
eye to dlstinquhh over 100 hues. _
' Tone. fThese hues, or colors, can be modi fied by 's_raf'igtim of tﬁne,
which means 'lzllghtness,_or darkne'ss of ‘color. Tone indicates the position_
a'ool:arvx,zay ocawpy on a sgale of whiteness to blackness. A_cax; 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. Inténsity can be described as the brightness, ‘magnitude

or vividness of a color. A hue may be described as being "vivid" or "dqull".

'To illustrate, 'Emppose a piece of jadeite of intfanse green 'hue is viewed
through a piece of frosted glass. The green hue remains, but intens;itj/
will be diminished. The same "piece‘viéwed through a pair of dark sun-
glasses will appear darker. The hue remains unchanged but the tone has
been altered.

Oonsiciering these variations of *hue, tone, and intensity, over a

million different color perceptions are possible. To be aware of these
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slight differences it is ;ueosssary for us to ohperve two lpscinm..side
by side in a. light that produces a ful]. and balanced spectrm \'Ihe best
such light source is north-sky-light whid'x is diftussd mf],ected light—\
In recent years several artificial light spuroes have been dsvnl'gdf N
that produce a reasonably accurate spectrun It is Mpossi.ble for most
ofusto"rensnbe_r" colg its va,riationssothatwemylodcata
"gem color at one time tch it at another time.

Pastel colors may appear quite att.ractive on an opaqm surface but
will have a pale, washed-out appearance if the msterial is transparent.
Most transparent gem stones should be either oolorless or nea.rly 8o, or
-else present a hue of darker tone and high intensity

In the jewelry business it is’ often necessary to coommmicate color
inibress:.ons. Many gem stones not present a pure hue, but rather a.
.conblnation of two or more hue54 Attenpts to describe a oolor by. use
of the more common teﬂns such as '"apple-green"”, "honey-yellow", or "sky-
| b}\:e" farl to convey accurate information. More precise descriptive terms
such as “"greenish-yellow", "yellow-green", "bluish-gréen'.', “"greenish-blue",
.' etc.; modified by terms describing tone and intensity stand a better "

-- ch-ince of conveying color impressions.

?.ov;e\{er, .there still remains the varistims on interpretation as |

‘people all see colors different'ly. Color oom“t‘ersatim becomes meafiing ful

when all parties involved make use of standard "masters" of ‘h\.é, tone and
intensity.  These masters must be consistend and all the same. This

| oconcept is carried to a practical ultimate by tne "Gemological Institote

of America" in their development of sets+of "mste“r-Diamnds" as a tool for

oolor grading diémonds. But these sets do not help to describe or grade

. Y0 | ‘
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u_o)lor of gamet or aquamarine. L S i S
. Lary xuehn Pmductions has chvulcped a "Gem Mashsr Oolor Bysum"

which makes use oOf. nwbered transparencies of 2.6 hues and other slides
nomistinﬂudmmmumotmemdfa |

stone. aincsall
-mtoarsssa\able A (

A ]

-setsareumesm, evetymsmkingusaoft.lm'
o conclusion when describing the color of a gam. . | |
A '{Gan ‘Master Color System” will now be i)rusn and daronstrated .

. . Ly {

"Causes 6f Color in Gem Stones

- . - ' . - >

Allochramatic and idiochmtic stones. The ;najority of gan s‘ta\es -

would be colorless if. tray werz: dmdcally p\n:e Oormdun, beryl, tcpaz,
diamond, zircon, quartz and many others, are wiﬁ'mt mlorwhen tlay are
_"cmpoeedof y the elements inherent, to their specie. - . .
~ For insl..mnmmn is crystallized aluninun oxide. If these s:e | "
the only ele.nents contamed in the cxystal, it would be colorless. - A
trace of chramium oxide included in the structure causes it to be red,’ .
and the result is a riby. Tracce of iron oxide and titaniun oxide cause
corundum to'bs blue, and sapphire would be the variety of stone.

ot Species that are colorless when i:hénic':;ally purg,' aﬁd may occur in
a variety of colors as-the result of the présenoe of elements not essential

to their formula are known as allochromatic.

. : . \ .
Some minerals are colored as th¢ result of elements essential to

-

their farmula. These elements are as Tdiochromatic minerals. As

an exanple, b}rquoise is a phosphate of copper and aluminum. The color
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. Light and Phenamona
5.7

I.blue' is caused by copper.. In some tuzquSiae, iron partly replaceg the
copper and the result is gramiqh—bl\ag‘ turquoise. Periqht, a lilicate of
magnesium and iron is green as the result of the iron it contains. Malachite,

ing agent. - Almadmegamet 'is red, peridot is gtéax, both colors. af:e
paused by the. pzesence of iron in their cc%aition |
T2 colors of allocruunatic stones may vary greatly depend.i.ng upon

* the intrusion of any one of . several elenem:s, while the cnlors of idio- .-

-

chranat:.c stones are falrlj consisbent.

. s Colbr Treatment of Gems
- : ¢ : !
. “ . \ -

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

methods The ;process used to prqduoe such alteration of color depends

upon the nature of the matex‘ial to be treated. The purpose, of course, .°

is to render specimen more desirable, hence more marketable.
The methods used include: -

‘ : ‘1. . staining or dying
) 2. heat treatment .

3. pressure and heat

4.. radiation in.a cyclotron or atamic pile

«

4

When chalcedony is removed fram the ground it is usually pale in’
color and is not partlcularly attractlve Since the ctyptocryst:alh.ne

structwe is sllghtly porous, coloring agents can be introduced and the

\

L]
=

The structure of some chalcedony is layered, same layers being

more cawpact than others” This results in bands of dark color altermating
J

\.

-y

_azurite, and turquoise are idiochramatic stones w:ith oopper as thecolor- C
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~ (/ ~ with bands of lighter color or white. The result {s onyx or agate.

¥ . ) |
~Black dyed chalcedony is produced by soaking it in a solution of

honey or sugar and water .for several weeks. ﬁ It is then :immersed in.
- sulfuric acid which is. slowly heatedmt:‘o the z;omxig point and' allowed -
boboi'l forabdxttventy’miytm 'Ihi.sclarsthesugarthathasbem
. .j"";-‘ absorbed It:is W ted gently for’ aevnrql days to0 mnove traces of .
' acid. Thispmcesshasbemmedﬂoromacmtmymdahalf
' It is safe to assune that all black chalcedmy (cclmmly - but in-
, ~  accurately - called "black-myx ) am{ brightly mlored apeciuen have
been smbjectad to color treatmant. | a . _
‘ Various, colors are pmdwed by making use of onganic dyes.}‘ Chalcedony
canbemadeabrightgreenbysoakingitinasolutimofdmniunam
, nickle salts’ then heating it. -The same process will produce shades of
red if ferrous mtrabe is used. Jasper is satet.unes dved with Prussiun
blu. to resenble lapis-lazuli. | ‘
 Most of the turi;m'ise op the presentda} market has been treated to
mtenmfy and perpetuate color and ‘to ‘stablize the stru sture. Most of
‘ the turqmlsn found in the United States is quite pomus Some of it
is also friable. It is treated to prevent absorption of oil or other
llquids and to make it tough enough to be \ised in jewelry.
Same turguoise is stained with Prussian blue, other speci.men are
- soaked 1'_n oil or wax. Often it is treated by immersion in sodium sxllcate
| (water-glass), and heated for several days under pressure. This treatment
seals the material and enhances the color.
As; long as‘ such treatments produce stable results they are ethically

acceptable provided Ehey are éresented and named properly. Color enhanced
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-turquoise or ctxaloedaiy "are lenggate products when offered .for‘ what théy N
are, whlle the use of tne name, "SvisQ-Lapis"\to describe‘ dyed jasper is
‘ ~(\ mprcper 'IhJ.s is dealt: wmh further in the section "Change of Oolor

~ a
-

by Heat’ 'I‘reatment“

’
-

f_lispersida of Light = o

.r*\

v

It has been denonstrated that a beam of wlute llght passeq through
a prlsm of glass will be divided J.nto 1ts cmpunent colors. It has been
noted" that each coIbr has its cwn waye length, and those colors with
e s\horter wave lengths, hence hlgher frequencies (A U ), will be refracted

more >than those colors .with longer wave lengths. The compenent colors
. \. . ) |} L4

: e . ~ -
of white“light range from red, with a wave length of approximately 7,600 A.

to violetwith a Wa\;e length of approximately 4, 000 A. Other colors such

A

as orange; yell uw, green and blue have wave le:ngths beb»een these extranes.

1Y

Because of ‘these differences in wave lengths and:frequencieg there )

will be differénces in their speeds as they trav_el through opticdlly dense,

t.ranSparerit substances; therefore, difference\,a in the anc.;les of their re-
. . N . -

"fraction. This results in white light becomingdivided into its component "

colors. ’I'his phencmoﬁa is called:.dispersion. : . _ !
R i

. The power of dispersion of a substanoe is detemuned by notmg the
difference in the refr.actlve indices of red and v1olet. This is accom-

polished by making “use of color filters that ‘screen»out all wave lengths

o . . : )
other t those being tested.’ . ‘ )

?

It is because of dispersion that readings of the refractometer
appear as a band or spectrum when white light is used. To.obtain a

precise reading, monochromatic light should be used. Usually yellow
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. lightwhichlsmthemiddleofthespectrunismedtoprodmeasm:p
" definite lineonthescale N '

4 The powérs of Aispersion of gem materiala differ greatly. Diamond
has a fair' high power of disperslon which results in the pleaaing display

of spectral oolors which is deScnbed as "flre - This contributes _gmtly
" to the beauty of d.xamcnds ' '

The relatlve powers of dlsperslon of gem mnterials is listed hgre:.

.Pdcerof'

Material - -7 Dispersion
Synthetic rutile*. : «330
" Strontium titanate ©.109
Andradite garmet .057
Diamond . '- , .044
Ziroon ' .038 .. . s
Grossularite’ garnet ' .028 '
Pyrope Garnte , .027
Almandine garnet .024
Spinel . - .020 {
Peridot ' .020 :
Corundum N .018 -
L e Spodumene T - .017 .
6 . Tourmaline .017
* ' - Crysoberyl ,015
- Topaz , .014
Beryl .014
Quartz , ‘ .013
..Orthoclase .012
Silica g ass ~.010

. - Phenamona, Chatoyancy, Asterism

Some ‘varieties of several gem spacies, 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 position.of the incident light

is. changed or when the stone is turned. ‘This phenafbnm is known as

C ha_tgxan_qz and the gem is called Cat' s-Eye.

~
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Q If the specie of the gem displaymg this phenamnon ia chxysoberyl
it is designated smply as cat's-eye, but the nane of any ofher spec

should be included in the descrlptlon of specunen that kawe a | "eye".

Sane vanetles of quartz, toumaline, apatite, scapoh and diopside.

w111 dlsplay well defined eyes. Sana specimen of beryl w111 disi:lay a -
band of highlight and ot:casmnally specunen of other species will be found
, that can be made to show chatoyancy. | | - ‘ . T
Such lines or bands of hlthxghts of light are the result of large -
nunbers of parallel needle-h}'e crystals (tubes or canals onented across
“the-curved: surface of the cabachon).. The hlghhght is perperdluctar to °
" the orientation of the parallel inglusions.' The effe,ét is sixhi‘lar to that‘
s_eeh oh a spool of high luster thread. Drawing a piece of emenjpaper
across a sheet of curved metal parallé_l to the direction of the curve will

¢

.produce a. similar effect.

Y

-

Figure 12

Phenomona of Chatoyancy

t-
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While dutoyancy is fhe result of the reflaction of' liqht .fmn a large 5
nurber of parallel inclusions and a curved surface, uhoriln ia the

| r’( mﬂm ‘of light from parallel inclusions orionbed ‘in two.
or more directions S '

Numerous needle-like inclusions oriented parallel to the é:&.m
faoea of a mineral that crystallizes in the cubic system such as elmandim
gamet will produce two highlights croasing in the center; resulting in -
a four pointed star. Should the inclusions be oriented parallel to che
~faces of a dodecahedrm a six pointed star mults. .

Sapphires and nbles are the moot desirable of the asuerated gems.
Many included, tiny needle-like cyreta.w, orienbed pa.rallel to t.he six
pr:.sm faces of the cxystal, pmduoe thmee highlights\ of light on the
curved surface of the cabachm result.mg in a six pointed gtar, Oocasion-
- ally a star corundun w111 display .a buelve pomted star

Specnnen of rose quartz may display a six pointed star when cut
sperically and a beam of light is transmitted ﬂmrough‘the sbone. 'Ihis
effect is known as diastensm. Same specnnen of spinel and chryscberyl ,

" can be fashioned to produoe a star Synthetic star .,.;,.aplums and synthetic
star rubies are well known and many are quite attractive. Imitation s_tar
stones are also produced. These stores are dealt with in depth at a later

.

date.

Oiled Stones -

A jeweler must be aware of the possibility that same emeralds, rubies,
sapphires, star rubies, stap/Gapphires, or other gems may have been
treated with oil. Cracks or, flaws that come to the surface of the stone

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

3y
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orflmbuthtpromﬂncolor _
‘ 'mereare mraldangors in handling ouch mte:rial:

b )

1. If an oiled stone ia left in a shop for work, it is only
. natural that it be cleaned in an ultra sonic machine.
. This cleaning removes part of the oil, causing scme of .
the flaws to become visible and.the color to lighten.
The custamer is naturally upset beclm of the changed
appearance of the stone.

2. Since oiling obscures cracks it is possible that a jewele;:
may apply pressure at a point which may xenr to be sound
but is not, breaking off a fragment of : )

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. -t

Change of Color by Heat Treatment.

The’ color of many gems can be inpmved or changed ompletely by heat '
treatment. The temperatures uded may varysfrom 150° to 800°C, depending T
upon the material being treated

The oolor of hghtly colored cpalcedmy is frequently i.nproved by heat-
ing, producing attractive camellan. Blue and colorless zircons are produced
by heat mg brownish or red stones. Smce blue or colorless zircons do not
oceur in nature, it is safe to assume 'that all such stones have been heat
treated. ‘

Heat treatment of amethyst or smoky quartz changes the ocolor to yellow,
citrine being the ’resulting ocolor. The color of some amethysts can be mpx.wed
by heat treatment. A few dark-green tourmaline stor;es can be lightened by
heat treatment. The color oflgreenish-.bexyl can be made the fine bluc of

aquamarine by heating to 450°C.
58
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. 20i¢ite is heat treatad at 380‘, t:optoduca the blue m known in the
v : United Statas as Tanzanite. The color of certain t\biu can be imporved
by heat treatm!nt. $uch heat induced. color chanqbl or inpmtl,
a camon pract;ice. 'n% color of mot treated gems ia lbabh but the blue
of treated zircon is likely to fade. (.ee Q\ange of Ovlor by Radiati.m" y

‘ - and "Color Enhancement by coat.tng Lid:licoat. Pages 234-238).

A%

Q\mgg of Color

Smlight consists of a baluwad spectmn the i.nhmbity of all colors
‘being equal. Candlelight or light produced by an electric bulb :ls mbalamod
with a deficiency of violet vibrations while the mplituch Of the red end

ofthespectrunlsgreaber. ‘ ‘ . '

")y

¢ Sane gem sbones, notably the alexandrite’ variety of chryscberyl, absorb

much of the yellow portion of the spectrum whlle freely t;anmd.t_,tan the

Y]

shorter and longer wave lengths of blue and red. As a result of the absorp-
Oy twn powers of alexandrite it appears green when vieued in daylight and red

under artificial light. Its color is pmpl}shéred, similar to the colpr
~ of amethyst, The color' change of the occasional synthetic 91'exandriﬁe-
~ like spinel more nearly resembles that of alexandrite. Rarely specimen

of genuine sapphlre, bexyl, or t;ounnalme are found which display change of .
color. Rare mdeed is a chrysoberyl cat's-eye which also dlsplays a cha.nge o I

of color. Such cimen known as alexandrite cat's-eye, are usually seen
only in museums /or extensive private collections. l :
; . , .

Play of Color - Interference of Light

The beautiful changing colors seen in opal and the flashes seen in

o«

Q . . 5(}




T, TETIAR LY FLIA 039 AT e y
T T R e S

,' ) v'v

.

'+ labradorite are caused by interference of light.

The iridescent colors seen in sosp bitbles or in a thin £ilmof oil -
floating on mmr are caused by this same type of inherfemnca of light. |
'Ihe phenamoncan be best explained with: the aid of diagrm

v

“

Figure-13 . "

FA

A - B = Ray of incident lighi: impinging upon the upper
surface of a mcroqa:pmally thin, transpa.rent film,

F = Film of material w1th a dlffcrent R. I. than the

surrounding -material, 'The film has a thickness of one
wave length-of one color. .

\ Same of the 1nc1dent ray will be reflected to travel in
path B - C, some will be refracted to point "D", where
it is reflected to the lower face of the film to follow

+ path p -l - cl. - |
Anothen.-beam of hght Al impinges on the surface of "P"
at poirrt. Bl, and is partly reflected into path Bl - cl, |
he result is two beams of light travelmg in identival
paths., :

Beams A - B and‘Al - B1 are composed of ccxrbina‘tions of -
wave lengths of all visible colors. The beam of light
reflected from the lower face of the film and following
path Bl - cl, will cause all but one wave length to be
out of "phase" and onc wave length to be in "phase".

The wave length that is in phase will be intensified
while all of t. * r-awe lengths that are out of phase will
cancel.
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The lolid li.ne Beam A in uhabch 13.

3 " ¥ ' Dashed line = Beam reflectad frmthg ‘Pnga.
L, of the film with a vawe -
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Figure 14

e

A= 'Ihe wave length of-the hamanious beams. - \ -
= The wave - length of a beam out of phase. Being

out of phase, it, and all ot.her wave lengths out of
phase are canoelled

“w

It has been deternuned w:.th the aid of electromc mcmscopes that
an tpal consists of great nunbers of amorphous sn.hcon dioxide spl. xes .
arranged in a more or' less orderly manner. This arrangement of spheres
and the voids between them, | fé:rm a three dimensionai di ffraction grating
which resﬁlts. in the transmission of pure colors. The ‘sizes. of the spheres

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

-

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

diffract coinrs with shorter wave lengths.

-

61
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 ferent refractive index than orthoclase, and reflection of light"fram these

. twinning which resilts in a number of thin plates which cause interference

- of hematite or mica. Its color may be green, brown, yellow, or rad.
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| In any case, the cause ofﬁhthof:eolarup@inﬂleis ‘

A

i )

interference of light.

Adularescence

N, - -

» N . N

| . : ' . .
Moonstone is a variegy of orthoclase feldspar that exhibits a floating

‘blue or white sheen called adularescence. This effect is caused by altemate
layers of plates of albite and orthoclase. The albite has a slightly aif-

L - - .
- repeated-twinning planes results in the sheen effect.

\
¢
T .

Iabra&areseence TN

-

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

of light producing patches ‘of vivid blue color which change as the stone is

moved. This effect is known as labradorescence. -

LU

A__venturirxe

Aventurine is a variety of reddi.sh ar yeﬁ.qw oligoclase feldspar that

_contains many included crystals of iron oxide from which light-reflects |

causing a sbaqgled‘ effect. This effect is called aventurescence. -

A similar effect is found in aventurine quartz cmtai.ning many crystals

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 pollutants

can not be seen from the side no matter how powerful it may be, Light from \

» A

(.,(;
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a powerful search lfghtcanbe seen from the si&myuamtof
reflection from drwlets of moisture, amke or specks of dust that mi.ght
be suspended in the air. This explainswhy 1tisi.npouiblatoseetm
beams of light sometimes used to call attention to openings of businesses
or to pin point the location of public events in Los Angales where the
air is frequently polluted. The same type of advardamt does not mﬁk
.inareaswheretheairisnotcm%mted 5 ,_'_"‘. o
A single-cut djamond that has: ‘only - 16 facet:s plm the ‘table’and culet
can be proporti?ned ec that most of the lightientering ‘the stone will he
totally refleched from the pavihm factes, and leaked out of the crown-
resulting in brillianc? Adding more facets to make a full-c.ut does not '
| J.ncrease the ammt qf bnlhancy but breaks the reflecbed light wp into
‘, snaller beams that can be seen fmn many angles. o '

If a narrow beam of light is focusedmamrrbrorinadarkenedroan,

' reflection of the light can Le seen only from one angle. If the’ reflecting |

__ surface is campose.d .of many small mirrors arranqed in various positioris,

" the beam is d1v1ded mto as many segments as there are mn:ors and portionsr

‘ of the reflef:teddllqht can be geen from many angles. Ina practical sense,
the facets on ‘the pavilion - of a diampnd are mirrors‘. ‘They are: arranggd
at such 'anqles that light passing down through the gem is reflected out .

through' the crown. The single-cut can m:flect the light only in eight
directions while the twenty-four pavilion facets of the full-cut send

.reflectioné into as many directions, greatly enlarging the chances that

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

oi the light source is changed the reflections are also moved causing the
| .

eye to register first one beam, then another.  The effect is scintalliation.
- ﬂ :
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E.

F.

G.

COLORED STONES

S
Ruby and Sapphire Loy
.'mxmmmmmmmcs . | L
A. Chsnicalcarpositim P ' :
Aluminum Oxide (Al,0.), Coloring agents: red is caused by chromium
oxide, blue by titanfum and lron oxide, yellow by iron oxide, orange by
' chromium and iron oxide, green by iron and titanium oxide; purple by
titanium and irom oxide. o o
" B. c:'ystal System and Habit . 4 ' ‘
Trigonal habit, crystallizes in a six sided prism terminated by flat -
v, faces (basal pinacoids).
C.  Hardness ‘
9 o
Touchness . k o o V

Excellent, except in repeated twinning or frattured stones. Many star
corundums contain fractures thet may be extended by blows received during .
normal wear.

Cleavage '~ :
None. - Parting or false cleavage often occuring during twinning. Twinning
is Very common -in black star sapphires.

3

. -

‘Fracture‘

Conchoidal (shell like) : , o

Specific Gravity

Ruby 3.95 to 4.05 Normal 4.0
Sapphires 3.95 to 4.03 ~ Normal - 3.99
Streak

White

Characteristic Inclusions
"gi{1k"” is common in the ruby and sapphire, either as rutile crystals or long
negative crystal voids. Both ‘are arranged in three sets of parallel threads
that intersect at 60 angles. Other intlusions are zircon with halo, spinel
octahedronr, liquid and gas filled in a fingerprint pattern. Prominent hexa-
gonal growth lines and color zoning, curved striae and gas bubbles (donut shaped)
in the synthotic variety. f;

q
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" Luster

Vitreous to subadnantin.. ‘the fracture lurfac.l qro vitreous.

Refractive Iedmt o ‘
1.762 - 1.770 ¥ .003
green sapphites‘ahbut .01 higher

.008

0pt.tca1 Chnracher
Uniaxial neqapive

Pleodxmiun‘ ‘
Ruby: Orange and Red
Blue Sapphire: Strong violetish blue and qrcenis; blue
Green Sapphire: Green and yellow green '

Yellow Bapph.ce: Yellow and light yellow

Orange Sapphire: Strong yellow-brown -and colotless
Purple Sapphire: Strong’ Violec and orange

Dispersion

018

SN

= : -

I N na Kl | K T~
Asterism, rare cat s-eye effect. Alexandrité - like change of color ‘from
blue to purple.- A very rare occurance is change of color from qreon to

,reddish4brown.

Color Filter Reaction:
Ruby: Strong red

Green: Green : , _
Blue: Blackish 6 . .
Purple: May show reddish S : ‘

Ultraviolet Fluorescence

Ruby: Strong red long wave, moderate to inert short wave '
Synthetic: strong in both wave lengths 4
Orange Sapphire: Strong orange to red
Green Sapphire: None (iuert)

Ceylon - light blue: Strong orange to red 1ong wave, other blue is incrt
Violet and Alexanderite like: Red long wave, weak llght red short wave

Colorless; Moderate llght orange-red

eat v

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.

Acids

Acids attack with difficulty, but in some cases boric acid will attack the
ruby's surface and cause an orange-peal effect.

+
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Corundum is a fairly common mineral found in the ear 's. orust in lsny Aaifferent
kinds of rock and in aumerous places on the surface. | Only rarely doss it occur
under-ideal conditions and form transparent material. With the exception of the .
+ black star sapphire only the transparont to trsnslucont vsriutios are considorod s
snd classod as qon stOnes. .
The right conditions occur for corundum formation 1n the. contsct‘n.tAlntphill of
limestones that recrystallize into marble. During the process of change the im~
purities of the limestone; mainly aluminum 'oxides, -concentrate to permit the cryss
tallization of - corundun. The most common occurance of corund\- is around pmit:lte RIS
' dikes. oo . . ' C
he regic i " | an
. In the region of Mogok, Burma, hortheast of thé city of Mandaley, is a valley 20 co
miles long and 2 or 3. mxles wide., The valley is located in mountainous terrain
and receives 100 to 140 inches of ‘rain annually. Most of the inh~bitants are.
engaged in the mininq or cutting of gem stones.. Their mining methods are family :
type operations using crude sluce boxes and water fer recovery. '
¢ J .
Mlning of gems in Burma has been carried on since the eatly thirteenth century. '
For many yeats the British had control of the mining concessions; howgver, it is
now strictly controlled by the Burmese governmen* '
'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 ' K
qeneraiions this area has produced fine genms of great varioty. It,is our primary -
source of crysoberyl oat's Eye.

Today India produces a few stones. The area of Kashinir in the Himalayan Mountians
at one period produced blue sapphire. The name Kashmir Blue is still used to
describe the finest, most desired color in“blue sapphires.

1

Thailand produces rubies and sapphires of various c-blors. Siamese sapphirss are
dark and occasionally reach a high quality. The ruby material is dark purple-red
_* .or brownish-red, more like the pyrope garnet. :

Australia has increased in importance in gem production. The area near Anakie
Queensland, now produces fine quality, deeply intense, blue stones that are sent
to Bangkok for cutting. . C : i \
The United States has three areas of gem production. Thes: 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 bein%,recovered. is area is not
worked. commercially to any extended basis. The second avea is Yogo Gulch' in Fergus
County, Montana and is mined commercially for sapphire. Of minor importancte 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 Amer-ica are sent to
Bangkok, Thailand for cutting. -
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III. . NAVMEB 'AND mm

A. Buma, \smoe or Oriental Ruby /
' Thése terms are used to describe only- gho ﬁ.nut blood-red oF ‘piot(m’l
blood stonss. Though Burma produces sgme of the finest rubies found it
_also produces many lower quality. -tonnp " The texrmt should.be \\ud te
describe the quality of .the stone and mot the place of ‘origin. Only transr
parent corundum of medium ught ‘to dayk tones of red or purple-red hues -
R are properly caliod ruby. Ver v uqht tones of red atoml aro ullw pink

c sapphire.

.4 .- M ’ . ‘ ' o ‘.‘
. ‘B. Siamor Siamese Ry = - - ~ e S
Y} This term is used despites the fact that the country is now called Thailand.
‘. These stones &l. usually aark red tO brownishared and rasemble almadine or L

. pyrope garnet. .The stones rarely:
. * Burma Rulby. o

s Ce C"!Vl(l‘l Ruby _
: Usually light to very liqht red of purplilh-rcd in coloxr. . - ) -
Those stones that are medium 1light in tone can be classed as rudy. The .=
light to very light stones are called ‘sapphires. They are used because
they are more brilliant than similar B se. or Siamese stones. The fine
stories Zrom Ceylon usually briw pricel than bctt;ar quality stones
from Thailand. S .

roach the color and quality of the

©

—_— .

D. Star Rtby ' '
Rubies cut in cabochon that meet the requirenqnts of color but have ‘an .
abundance of rutile silk, oriented in the three directional phases to
produce the phenomina called “asterism” are called star rubies.  The t@pdoncy
i cvo allow a wider latitude in color in star rubiee than in .rubj.as that
are facated.- A cat s eye‘ffact is very rare. - RS

«

. . s . N 2 T » A '
. E. Cashemere or Kashmir es e ¥
Used to describe the findst intense violet-blue sapphite, called cornflower
blue. .This color %ﬁ found in stones from Burma and 'rhialqnd

aie .
- * - Tat -+
" b !

. ~F. Bwma or Oriental Sa S
' A term used in the jewelry trade for a fine quality, rich toyai b]ue stone.
The main varianca between the cashmere ahd Burma stone is that the.Burma
grade stone will appear slightly inky under artificial light. N
G. Siam.or Siamese Sapphires .
A term used in the 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 to light blue-violet stohe that is faxrly
brilliant. Blue Ceylon sapphires are sc vetimes subject to uneven coloration.

1.
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| Most stones other than the blue stone are classed as fancy sapphites and
" referred to as yellow, green, white, or golden sapphire. Soué -aread of the-
world use the terms Oriental Topaz, King Topaz, etc. Federal Trgde Com~
mission rules.prohibit these terms. It“is not ‘good practice to o;th‘
name of one gem to describe another. * _ S

J. Orange to Orange~Red Sapphires |
The fanciest stones of this color are rare and highly;prizid& -They are
~ considered by thdse who collect and appreciate qen‘stoned'tb'bh the most '
peautiful of all sappliires. The stones are called ", dparadsha” (l'ad-par-
AHD-shaw) sapphire. Most stones when mined in.CeylOn find immediate buyers
K among the cutters and rarely enter the American market. ; v N -
Most green stones sold are a dark to inky color. The lapadarist usually
cuts the stone to display the green'color rather than the dark blue dichroi
color. When ‘lighter green stones are found and cut to a‘pleasing color
' they are often called “oriental emerald". The color nevey; matches that
of a true emerald.. . ' e \e e
L. - Violet to Purplish-Violet Sapphires ] g A
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.usually do not contain enough red hue to
deserve the n .. R : :

M. Pink or Roee Sapphiﬁes ST -

Stones that display’a p}easipg intense light to pale red or pink color, “\\
beautiful in themselves but they cannot uphold the name ruby. R

. ) oo o .

N. Alexandrite-Like Sapphire. . ~.. ' - :
Rare in natural sapphires, common in synthetic materials. Stones show a
noticeable change of coloi‘fxomfreddish or purple color at night to a
blue body color in daylight and are referred .to as alexandrife-like or

alexandrine sapphires, The color change may be weak or distinct.

0. Light Greenish-Blue Sapphires ' .
Sappﬁires of this color are at times incorrectly referred to as oriental
aquamarines. The similarity between, the stones usually ends there.
- ‘ 7/
. P. Brown Sapphires i
. Transparent brown sapphires .are rather rare, usually more opaque and
! silky so that if cut in cabochon they may exhibit a star, They are
at times called'ldmt}ne spar. The major source is Thdiland near the
Cambodian border, - '
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L Q sursappn.{rea ' .
. . " Any sapphire that displays a ata: ‘'when cut in cakochon is called a ,
' g star sapphire. They are rarely transparent and cont&in an abundance of .  °

~ 81lky, needle like inclusiorns. Oranqo an8 yellow stars are ‘the most rare, .
but Ceylon Has produced a few. Black stars are the most commen and -
- although expensive are still in demand. Highly twinned stones frequently . R
. display a' twelve-rayed star, alternate léqs of which vaty in intonlity cnd
' occasionally in color. . . ,

-

IV HISTOR! . °

L According to the Book of Job in the Bible, "The price of wisdum is above Rubies."
. Corundum was a valued gem in antiquity. : The b:oaat plate worn by Aaron contained
L twelve stones representing the twelve tribes of Isreal. The fourth stone was
. . ~ called "Nopek" representing the tribe of Judah. The stone was carved and most -
kR likely was a garnet rather than & ruby. Many garnets were miltlkonly called"
, ruby. Another name for all red stones from cafnelian to garnet was Carbuncultus.
N . The ruby 1is.plways' considared a favorite adormment for royal crowns. From :
‘ . Judah sprang the .royalty of Iareal. God comnanded a-ruby be glaood on Aaron's

\ neck. f e
" In other -writings: the ruby is called' "the most precious of the twolve stones
a - created by God when He created all things." 1In Eastern Sanskrit writings the

! Truby-had many names all highly regarded, l.e., "Ratnaraj” (King of Precious’
", . Stones). 'It'is referred to as the Lord of Gems by Phillippe DeValois in his
L book, ﬁ%slhpzdhtre, and dnctent Vbrk. It is the gem of gems and surpasses

all other atoneo in virtue. '

- oo Y .
)

L

o ' A multitude of legends and superstitutions have always surrounded the Ruby.
C It was believed orie who wore a ruby was blessed with health, wealth, wisdom .
Y » and outstanding 'success in affairs of the heart, and the ability 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. \

* Early Hindls._bélieved that‘a white sapphire was an "unripe" ruby that would
in time mature. The Burmese have always held the ruby in high esteem. They
believed that a pale-colored stone buried in the earth would in time ripen and
' change into a fine colored ruby. In Ceylon a flawed stone was considered
' overripe. ' ' '

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 famhus
"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 v. 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, xid one of
demons, and remove all impurities and foreigh.matter from the eyes.

. Q | ' P\_‘
| | o
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Star sapphires are called "the stone of destiny". Tha 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 Nighte, was

said to own a large star sapphire that he carried as his tailsman. He believed
it brought good 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 ruby is a very popular gem stone today. The jewerly trades have adopted
it as the July birxthstone. ' ' :

-t
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n APPENDIX B : -
Equipment Price List and Student Contract
.

PAFullToxt Provided by ERIC
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PRICE SERIAL MMBER

Diamond Grader Binocular Microscope - $420.75 ’ ‘_ . *
Paired Wide-Field 15X Eye Pieces © - 40.80 —

WoJals&swhr
ol
E
ik
E
?’
8

.Gem Dichrosecope 12.00
Brerald Filter 9.50 “-'
: Utility Lamp 103.00

10 Leveridge Guage 109.50 o
11 High Intensity Laip 4 5.25
12 Color Grading Slides o . 28.50
13 . Specific Gravity Liquid Set #1 8.00
14 Specific Gravity Liquid Set-#2 8.00

Gem Cloth 1.00

" PTOTAL . $935.30 -
\

| STUDENT CONTRACT

I certify that the above equipment has been issued to me this date
and that all equipment is in operating condition as werified by both myself and my
instructor. I understand that in accepting this issue of equipment I am placing my
self in a poeition of pecuniary responsibility for both the presence and cordition
of suid equipment. I further understand that none of the above equipment may be re-
moved fram the Gemology Laboratory withot the WRITTEN pemdssion of my instructor.

\

SIGNED:

Gellnlogy Student

APPROVED:

Gemology Instructor

—_
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.nnssqh PLAN

1. mnaﬁnit:lmofarmianm

a. mnraum oe species udmm“ e o |
b. Emmeration of synthetic,. Mm;ionl arﬂ uoqbledm : .

c. Oocuranced gem materials .. . . Lo -

d.w-wmsintmwm S

ey W mimmclpavgqham:rwm ‘ .

2. mnmtim of. Gem S I . |

a. The atam !

b. Unit cells

c. Crystalline and amorphous structures

d. The seven crystal systems - diagrams -of crystallin axes

,:. Optic axes '

' - single. refractive material '
double refractive material ) '
‘amorphous : .
biaxial .

3. Behavior of light o - u | | St
a. Color
, B wave lengths of 1ight color parcapticn
_ . ' selective absorption - tramniyimof color

interference of light
idiochramatic - allochramatic gems

b.” Peflection

. total internal reflectim

critical angle

c. Pefraction ' .
speedotlightinaa.rardinoﬂ\ermhemls _ .

bending of a beam of light
table of refractive indicies of gems
d. Polarization of light
e. Double refraction and birefringence
f. Dispersion , ,
division of white light into spectral colars
. table of dispersive powers ' :
g. Phenamena " |
chatoyancy - asteriam :
change of color
play of color
adularesceme - aventurescence

s




‘.

7.

’&:lc:l.ﬁo d:uvity
“a. Definition

- e. Ultze violet light

b. Variwnmﬁnd-otdomdmﬁm '
mmmamw

»

Mmmmmammummwwmuma
estimate of hardness, toughness

~ cbeervati \cchnmmpoum . L | '

b. Polariscope . .
m;mmmm
mtimotcpticdm ,

. Refractometer SR
Mmtimotmfncuveirﬂcas o o
SSmewmrm |

d. ' . .
btncﬂmammlmﬂmofpleodmin ) -

.
1

”

B . e

f.lamardpmipmmcema ' ;
f. Spectrascops '
: ahahduotvariwaabem;ptimpatm
g. Hot point oo

Serieaofassigrmntntocwereachofﬂ'aprimiphwm

a. Chamical, physical and optical properties ‘
b. Varietied - grading of each as to quality am! market potent.i.al
Occurance

c.
how formed in nature )
wherearﬂmﬂerwhatccnditmmt}wanefm '
mining methods |
d. Identification
emmeration of materials with which *they may be confused
_ detection of physical or optical pemlarities which will confim identity
e. Cutting
.methods used
styles of cutting - factors that debermme style of cutting
suggestions for use in jewelry
f. History and lore associated with precious stones
g. Sales presentation, display, pramotion, etc.

Series on Diamonds : ‘

.. - e -_,‘

Because of the econamic importance of the diamond to the average jeweler, the
factors listed above (6) should be  sidered in detail with special emphasis
on grading, évaluation, buying and selling ,



9.

10.

11.

12,

13.

14.

Iaucauu'emmtuials
a. Briefducriptimcfspeciu.arﬂvariettes

'b. Instruction on idmtificatim '

Synt.hatics amd mitaticm Aasﬂbled Sh:\as

a. Methods of mamfacture

b. Detaction of each

c. Study of materials thatamu-edtoimitatedimﬂs
d. Methods of detection and identification :

mrclarﬂisi.ng of-PreciwsGam ’ "

&, mﬂds of diaplay

b. Departmental allocation of prec gans

"c. Record haeping Y
> Advertising and Publicity

a. special exhibits _ : , "
b. lecturing - ‘ o
c. "in store" parties ,
d. MVertising in various media ' o

In-Store Selling of Precious Gems . (

a. Beauty, social significance, etc. j
b. Affordability ]
c. Training other sales people '

Exaninations

a. A quiz at the end of each subject

b. Examination on physical and cpti.cal characteristics
c. Quiz on each species

d. Final mm\ination WILL CONSIST OF :

Correct identification of species and variety of 15 gem materials, and
quality grading of 5 diamonds

. Written examination to cover  important infonnation throughmt entire

- course
Oral examination - Each student will be ask to give a lecture of approxi-_
mately 15 minutes duration (minimum) before the class on a gem stone,

one of the testing instruments or amﬂmer pertinent subject, as assigned

by the instructor
Equipnent required to tlte furnished by the student

a. Two stone tweezers
b.Oneeachstarﬂardstonetweezer—Gmd\es
c. One each locking stone tweezer - 6 inches
d. one hand loup> - triplex corrected

- e. Pencils and mte paper

‘ 76
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" PARTS JUNIOR COLLEGE

Division of

Gemology, Horology and Jewelry Techwlogy
| TRAINING PROGRAM .
Course: GEMOLOGY - ‘ Course Length: _Three months (330 hours)
Name of Student: ' | __Entrance Date: ]

‘MAJOR DIVISIONS

Y

Basic Gemology - Approximately 30 hours

A.

. 2. Readir;g Assigmments”

General Orientation .

1. Units of Instruction

a. ocourse outline : .

b. school policies . 4 .

c. working enviromment S : -
(1) professional work habits’
(2) personal appearance
(3) employer-employee relationships

d. introduction to instruments and text books

~ e. introduction to research material

a. assigment material 4
b. Gemformation, foreword, pages 1 through pages 4
c. Liddicoat, pages 1 through 6

3. Pyojects

a. identify instrments, limitations and cautlons on maintenance

date assigned ¢ date campleted  -time rate grade
b. confirmation of reference material
date assigned___ date completed __ time rate grade

Definition of Precious Gems ’ //‘
1. Units of Instruction /
a. enumeration of species and varieties L
b. enumeration of synthetics, imitations and assenbled stones

c. hardness and toughness of gem materials : ‘

d. camitt Mohs Scale to memry page 9, IA‘ddidbat

L

.. 2+ Reading Ascigrments

a. assigmment material B . .
b. Gemformation, paces 2 throigh d ‘
c. Liddicoat, pages 7/ through 12, "Imitation" pages 154-159

¢ -

3. Projects
a. confirmation of hardness and toughriess by test.mg
date assigned _ date campleted  time rate _____grade
b. confirmation of reading assignments listed in A
date assigned date completed  time rate __ grade

/
!
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Formation of Gems

1. Units of Instraction , L :
a. the atom L o e Y
b. unit cell E o S
C. cry-tallimudmrplnnmuruh ‘.
d. the seven crystal systems and crystal axes S
e. crystalline aggregates and c:ypmm:yqumm materials

2. Reading Assigrments
a. assigmment llltnrial "Atam and’ mit os11*
b. to be assigned
c. utmlibrarymmammmlogyw5ﬂmnh7

3. Projects "
a. oonfirmation of cryataluy-mofnupha'ynnlanhnitud

date assigned te completed - time w initial

. b. determination of tallimms

date assigned  date campleted timrlu grade : initial

c. ccnfim!ﬂuscaleofhudrus

date asigned __ date cmpletad ‘time rate___ grade initial_

'Behavior of Light
1. Units of Instruction

a. reflection ¢f light o ‘ :
b. refraction of light .. “ , L
c. polarization of light .

d. double refraction and birefringence

e, optic axes .

f£. total internal reflaction-the critical angle .-

2. Reading Assigrments

' a. Gemformation pages 19 through 32
b. Liddicoat pages 23 through 25 and 36 through 51
c. assignment material pages to be assigned

3. Projects

a. confirmation of- reading assigmments

‘date assigned  date completed time rate  grade | initial

. confimation of reflection, refraction and the-critical angle

date assigned  date camwpleted __ time rate _ grade initial

Behavior of Light-II
1. Units of Instruction
a. calor
use of colo? in gem stones
allechromatic and idiochromatic gems
d. disperenon of light
e. phenamena--chatoyancy, asteriam, change of color, play of oolor, ‘
. ?dutarescenoe, aventurescence
uster
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2. Readmg Assigments > L
a. asa’¢nment material "Color ‘

i » Y ir’ﬁntzon pages 19 through 20 S
. Ce refﬂ"unceli.brary KrauseandS].m page3 41thmugh48

3

3. Projects
+  a. demonstrate dispersion with prism, play of color with drop of oil on vater, -
chatoyancy with paralléhagterations on curved swrvace * .
~ date assicned date canpleted  time rate ‘grade initial
b. confimation of reading assigrments D ;
date assigned date .completed time rate ade  initial - =
c. confirmation of use of Kuehn color system, grade for color specimen submitted .
. date assigned __ date. catpleted time rate grade initial

F. ' Magnification . | B

1. Units of Instruction :
'a. proper use of 10X loupe
b. illumination of stone being observed

, C. detection and evaluation of inclusions

A~ 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 ga\. materials .

~oc

-

*

2. Reading Assignments °
a. Gemformation chapter on "Magmflcatlon + pages 33 thrmgh 38 :
b, assignment "Magnification" )
c. Liddicoat's, Gem Idenfszamon photographs on pages 84 th;'ough 111

3. Projects
a. examine five specimen under magnification, determine which are genuine,
synthetic, imitation, or assembled
date assigned  date campleted - time rate grade initial
b. confirm read.mg assignments £ _
date assigned _ date catpleted time rate grade initial

" G. Polariscope
1. Units of Instruction \ ) _
. description of instrument \
. determination of single and double refraction
. anomalous double refraction in same singly refractive materials
. smqle refraction in doubly refractive materials in dlrections parallel to
optic axes
. determination of single refraction or double refractlon in cryptocrystallme
' materials
f. determination and interpretation of interference figures

LOQ T
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2. Reading Assignments

Gemology Training n 1onqm" m

2. &ding Assigrments
migrmémmurm’%hrim » Section G
b.Gcmfama chapter on "Polariscope” pngu:?ﬂmmzs
c. Liddicoat pages 63 through 65
(special attentimdmldbapaidhodiagmof{marfm fiquru)

3. Projects
a. confirm single 'xefraction, dowle retractim anmalous double rdmtim
of five specimen
date assigned date cmpleted - tima rate initial - <
b. disclose and Inierpret interference figure in ioned gems '
date assigned  date calplated time rate grade in:ltial

. 0

Refractameter

1. Units of Instruction i

. a. Identification of instrument, description of optical system
b. dmmstratimofusetofixﬂrefractiveimices .

. c. monochramatic light -

/ d. determination of birefringence
e. optic character of minerals-negative or positive .
f. determination of estimated refractive indéx by ‘immersion

)

a. assigrment material ”Refracmter" - "Imnersion
b. Gemformation Chapter on "Refract:.ve Index", es 20 through 26
c. Liddicoat pages 23 through 48

3. Projects
a. determine refractive indices of five specimen-degree of biref,nngehce
n of double refractive stones :
date assigned  date campleted time rate grade initial
b. estimation of refractive indices of five stones by immersion method

date assigned date campleted time rate__  arade initial
c. identification of five gem materials making use of magnification, specific

gravity test, polariscope and refractometer,’making note ‘of f:.ndings of each
test
date assigned _ date canpleted ____time rate = grade ~_ initial

Specific Gravity

'h. Units of Instruction
a. definition
b. determination of specific gravity by hydrostatic
c. determination of specific gravity by heavy liquids
d. chemistry of heavy llqmds
e. maintenance of heavy 'liquids
f. tables of specific gra\uty of gem materials
j. use of gpecific gravity in identification of fgem materials

2. Readlng Assigrments ’
a. Gemformation chapter on "Specific ‘Gravi

‘ pages .39 through 43
b. Liddicoat pages 13 through 22 2

\

£
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3. Projects s “ -
a. determination of specxfic gravity of five speciman ' ' '
‘date assigned  date campleted time rate initial .
. confirmation of hydrostatic method of determina of specific gravity '
date assigned _date conpleted __time rate gradq ___initdal. =
D ' '
. J. Dichroscope-Color Filter A ST .
1. Units of Instruction T e
o a. pleochroism-dichroism und trichroisn : o
! 'b. description of dichroscope Lo ‘ - SR
c. use of dichrosocope to discover pleochroic colors . T ’
d. use of tables (Krause and Shwsm-page 255) as an aid to identiflcatison
e. emeralu-or cheloqa filter-demonstration of use .

2. Readmg Assigrments , -
a. Liddicoat pages 56 through 58 - k
" b. Liddicoat page 112 through 114 ' '
c. to be assxgned . IS : ‘ o

. s , . . .

3. Projects ) '
a.,confirm pleochrolqm of fiv doubly refractiveé-specimen - )
Note colors observed [identify as many as possible on basis of pleochr:oxsmi
make use of, chart * . Liddicoatfs book page 414 through 415

date assigned ¢ date capleted  time rate + __initial -
b, confirm identity of same five stones by applica ~of any or all preceeding
test

date a5319ned date completed . | time ratec  grade initial

K. Flmrescence and Phosphorescence o ‘ , . ‘
1. Units of Instruction | - ,‘ : B
a. demonstrate ultraviolet lamp | R . :
b. define flourescence and phosghorescence ) '
c. use of ultraviolet light in detection of some synthetlc materlals, doublets,
etc. L [}

. Reading Assigrments ' . _—
a. Liddicoat page 1,14 through, page 117
~ b. to be a551gned 3

3. Projects |> . w -

a. test five specimeri under long wave and short wave ultraviolet light,
confirm results ' T,
date assmned date completed  time rate grade_ ': lmt.lal

b. confirm identities of same five stonés by suitable test \
date assigned cate completed_ _ _time-rate grade initial

4

V " ’ r e
N
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L. Spectrascope .
1. Units of Instruction
a. description of instrument, types and optlcal systems
b. proper illumination
c. use of instrument
(1) identification of certain materials




s

IT

(3) detection cof dyed jadeite

Gemology Training Program
. 6'
(2) detection of treated diamonds

‘a. illustration of typical spectra |
2. Reading Assigrments |

« a, refrence library,

b, Liddicoat pagec 176 through 207

“f' c.tobeauigned

.’

. Projects '
a. confirm spectra of ruby {synthetic m: genuine) and a]mndite garr
date assigned date completed  time rate grade .
. confim spectra of treated jade, untreated

date assigned  date completed  time rate grade

c. identify one Specimen

"and reasons for conclusion

"Webster" and "Anderson" pages to be asaigned

ini
initial

with spectrascope, make sketch of spectrum f
initial

date assigned _ date completed time ratne grade

Supplatmta.ty Tests

+1. Units of Instruction :
a. identification and use of "hbt—points"
> . b. use of acids to ide.utlfy some materials, "streak” test

.C..1 lectrical proper:ies of same gem. stones, frict .i.onal electrxcity, pyro~-

electricity, piezoelectricity -
d. compare heat conductlon of crysbal-glass

" 2. Reading Asmgm\ents
‘a. Liddicoat pages 212 through 214

d. refemme library "Krause and Slawson" ,pages 46 ﬂmough 51

3. Projects

B a. campare frictional electricity of amber and topaz or’ tb.mnalme, confirm ,

results

L

date assigned _ . ¢ date campleted | time *ate ____grade

~nfirm use of all testing mstrm\ents and methods of gem identification
initials

date a591gned date CCltpleth -~ time rate 9rade

TEN DAY PROJECTED GUIDE LINE

. Advanced Camology

Species and Varieties of Gem Materials.

Approximately 70 hours

A. Outline of elements of each presentation
1. Unit& of Instruction

a.

specie and varieties

(1) chemical camposition
(2) physical properties
(3) optical properties

Al
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GFMOTOGY IRATNING PROGRAM |
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b. occurance:
(1) crystal habit .
(2) how formed-in what envimnent
(3) principle' sources '
(4) mining methods ‘
. c. cutting | | Y
(1) smtable styles of fashioning .
: \:) lapidary techniques ; o
d. identification—~ enumeration of materials with which each variety may be -
confused, methods of 1dentifmation ' . ‘
e. graduation of qualities
(1) appraisal
f. history, lore and superstitions
'g. sales presentation -
(1) reconmended uses in jewelry S | ¢
(2) methods of display )
' (3) pramotion :
(4) social significance
. h. cautions to setter, jeweler, custcmer, on hardness-fragility

!

2. Reading Asmgrments ' ~
a. Gemformation pages 87 to 90
b. Krause and Slawson pages 143 through 145
c. to be assigned -

3. Projects '
a. confimation of assignment B, Division 1 !
date assigned __ date cmpleted time:rate grade initial
b. confirmation of assigrment E, Division 1
date assigned  date calpleted ___time rate grade 1nit1a1

|

!
'

1. Units of Instruction
a. presentation of eleaments outhned in 4
b.. laboratory
(1) methods of identification
_ ‘L (2) ident;ifi’catioh of possible substitutes

ading Assigmments
a. Liddicoat pages 232 through 233
b.. to be assigned
c. Cemformation - Corundum, pages 97 through 100

3. Projects
a. confirmation of specifics of corundum .
date assigned ___date completed _ _time rate grade = initial
b. identification of five specimen to include genuine and substitute materials
date assigned dat;e ~anp1eted | time rate grade . initial
c. grade and appraise one specimen :
date assigned dat_e carpleted ____time rate ‘grade initial_

c. Chrysobery%
1. Units of Instruction

a. presentation of elements outlined in /A
A *
. 4

ﬂ . S4
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b. iaboratoxy o .
(1) methods of identification .
(2) mmtiﬁcation of pou:lble mbstitutaa
2. Reading Assigmments \ _ \
a. Liddicoat, bottom page 229 thrmgh 230 o '
b. to be assigned : . .
3. Projocts -
", a. identification ofﬁve specimen to include gemine and substitute mt:erhll
date assigned date completed time rate grade  initial

b. confirmation of specifics of cryscberyl :
date assigned date completed  time rats grade  initial

c. grade and appraise one specimen ~ _ I
date assigned __ date completed | tj.m rata “grade initial

D. Bexyl
. Units of Instruction

a. presentation of elements outlined in 4 | o
b. laboratory . <
(1) methods of identification ‘ ,
(2) ichntification of possible stbstimhes

2. Reading Assigrments
a. Liddicoat pages 226 to top of page 228
b. Gemformation, "Chrysoberyl" pages 96 through 97
c. to he assigned S

3. Projects
a. confirmation of speuflcs of beryl :
date assigned _ date ocopleted time rate . grade . initial
b. identification of five specime _
date assigned”  date catpléted __time rate_ grade initial
* ¢. grade and appraise one specimen
. date assigned date completed time rate _grade initial

}

E. Toanrmaline :
1. Units of Instruction :
a. presentation of e) “er* outlined in 4
b. laboratory
(1) mathods of identification
(2) identification of substitutes

A

2. Reading Assigrments
a. lLiddicoat pages 270 and 271
b. Gemformation, "Tourmaline" pages 118 and 119
c. To be assigned

3. Projects
a. confirm spec1fu,s of tourmaljne ’
date assigned ___ date completed:  time rate grade initial
b. identification of five specimen
date assigned _ date completed time rate grade initial

A
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Gamology 'rraixg\ing Progm

\

c. grade and appraise one specimen : .
- date assigned __ date capleted  time rate _ grade. initial _

F. The Garnet Group; Almandite, Rhodoli"e, Pyrope, Andridite, and Groelularibé _

1. Units of Instruction
a. chemistry of group
b. chemistry of each specie
c. presentation of elements outli ed in 4 for each specie
d. laboratory .
(1) ‘methods of 1dent.1f1ca1ton
(2) identification of substitutes

2. Reading A ssigrments
a. Liddicoat pages 242 through 245
b. to be assigned
c. Gemformation pages 103 and 104

3. Projects
a. oconfirmation of specifics of each specie of garnet
date . assigned date campleted _ time rabe grade . tmtlal
b. identification of eight specimen
date a351gned date completed’  time rate grade initial
c. grade and appraise one specimen
date assigned __ date campleted _ time rate_ grade initial

TSt

Quartz

Q

1. Units of Instruction -
a. presentation.of elements outlined in 4 N
b. laboratory \
(1) methods of identification
(2) identification of substitutes

2. Reading Assigrments ' ‘ \
a. Liddicoat pages 258 to 259 - \
b. to be asgigned

- c. Gemformation pages 111 to 113 \

"3, Projects’
a. confimation of specifics of quartz !
date assigned date canpleted time rate grade initial
b. identification of five species
date assigned  date cumpleted t'x‘a rate _grade initial
c. grade and appraise one anethyst and one citrine
date assigned =~ date cumpleted  time rate. grade  initial

v a————

FOSPIR S

4

H. Quartz (Cryptocrystalline) Chalcedony, Jasper

I O EE N 5 EN N L BN 0N BN GE BN aE D G
,

1. Urits of Instruction
a. presentation of elements outlined in A
b. laboratory
(1) methods of identification
(2) identification of substitutes

\'

56




| 10
‘8. Liddicoat,, mmmmm
b. to be assigned
C. Womﬁonpm uum us
‘\ 30.

b muﬂm:m"anm

- I. Peridot
1. Units of Instruction ,
a.mﬁﬁmddmmind - S
b« laborutory Co S
(l)nunbot.idmtiﬁaﬁnn .' | -/
(2) identification of substitutes | o ./’

7. Reading Assigrments
a. Liddicoat page 256
* _.b. to be assigned
T G Mfamtﬁnm‘ 111

Projecu ’ o
a.mnf tion of specifics of peridot
. date carpleted  time zate_  grade .initial
id-ttlﬂclt.imaﬂuuwm
huutignnﬂ  date caapleted | timq'h Judu initial
am ascigned  date o:nphhﬂ tim rate grade initial .

J. Jadeite-Nephrite
i W Mtimofelmtl for each specie as in 4
b. laboratory
(1) methods of identification
(2) 1dmt1ticatim of substitutes

2. Reading Assigrmen
a. uddicoat pages 24‘7\ thmugh 249
b. to be assigned

c. Gemformation pages 105 through 106

'30 ij
. oonfirmation ot dpecifica of both speci
date assigned __ date capleted | rate Jrada i.nitial
b. identify five specimen - ,
date assigned date capleted time rate ' grade 1nitia1
. grade and appraise two specimen
date migmd date completed = time rate grade initial
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. Units of Inatructicn ’
a. presentation ot elemnts 1isted in A
"b. laboratory
(1) methods of identificatim
(2) ichntiﬁcat:l.m of lubatimtes

2, Reading Anigmmu :

- a. Liddicoat page 267
b. to be assigned

' C. "Gemformation page 116

3. Projects

a. confirm specifics of spodutam

date assigned date campleted - time n grade
b. identification of two specimen

date assigned  date campleted  time rate grade

c. grade and se one specimen

date asaigned date cmplated time rate .grade

Feldspar &'oup .
1. Units of Instruction

a. presentation of elanents 1isted in A for each specie
b. laboratory ‘

(1) methods of identification

(2) identification of subetitutes

2. Reading Assigmments
a. Liddiscoat pages 240 through: 242
b. to be assigned
' ¢. Gemformation page 102 y

‘ 3. Projects

a. confirmation of spec1f1cs of feldspar species
date assigned .«

date campleted  time rate grade |

b. identification of two specimen

. date assigned date campleted | ) time rate  grade
c. grade and appralse one specimen =
date assigned __ date cmpleted time rate grade

Zoisite (Tanzanite)
1. Units of. Instruction
a. presentation of elements as listed in 4
b. laboratory
(1) methods ut identification v
(2) identification of substitutes

2. Reading Aasigm\ents '

a. Liddicoat pages 275 through 276
b. to be assigned '

3. Projects
a. confirmation of specifics of Zoisite
date asgigned ' date ccnpleted time rate grade

b. identification of two specimen

date assigned date completed  time rate grade

initial

initial




; ,y
. Un:l.ts of In:itructim 11 ted i 1 o
a. mu on o olamnu s n -
(1) of identificktion |
(2) 1dentification of substitutes |
2. Reading Assigrments : '
a. Krause and Slawecn pagea 201 202 : .
b reference lihrary - to be ass . _
. Momtian pages 119 and- 1 . ' - y
mmtim of specifics of b.nqmi-e L |
date assigned _ date campleted t.i.mu rate grade initial
b. identify five specimen \ ' A
date assigned ___ date camplatsd fime rate___ grade initial . - '
date assigned date campleted time rate  grade inttial
Oo

- 1. Unita of Instruction
X Cor presentation of elements listed in A
' b laboratory
: (1) mathods of identification
(2) detection of treated opal, synt.l'u c opal

2. a! m&m t?on""e'page'“a 106 through 110

b. Lidd.i.antpagtz.ﬂﬂmghzss
. c.tohamqmd

3. Projecb . | o
. ‘confirmation of speciflcs of opal

date assigned  date capleted 1 time rate __grade initial
b. confirmation of varieties of five spex specimen of cpal

{ ' ,
t .

* date assigned  date cawpleted time rate ' grade initial
g:ade gmise two specimen of opal
te assigred __ date completed  time rate_ grade initial

P. lapis Lazuli y
.1, Units of Instruction
a. confirmation of elements listed in 4
i b. laboratory
, (1) methads of identiflcation
(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 lazuli
-date assigned __ date camwpleted _ time rate grade initial
b. identification of three specimen

date assigned _date completed  time rate grade initial

89
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- "DRGANIC GEMS o
PEARL, CORAL, AMBER, JET; IVORY, AND TORTOISE SHELL

1. Units of Instruction :
- a. opcurence of natural pearl
(1) salt water
(2) fresh water
b. production of cultured pearl
(1) salt water
, (2) fresh water
c. imitation pearl o ' . oo
d. methods of determination : = i
e. graduation of qualities . e . :
f. sales presentation ) :
(1) use in ‘jewelry - . — L
(2) mathods of display
(3) pramotion
(4) social sigmficance

2. 'Readmg Asaigm\ents "
. Liddicoat pages 160 through 175
b. to be assigned

Q. Pearl-Natural, Cultured, Imitation | | ' .

[

3. Projects '
a. confirmation of speciflcs of pearl, cultured pearl-salt and fresh water
{diagrams of cross-section of each]
 date assigned .. date campleted  time rate __ grade -initial
b. Fetermination of five specimen .
date assigned date campleted time rate grade initial
e[xanrlne a]piéoe of pearl jeéwelry, determine nature of pearls set therein
appraise
- date assigned ¢ date ca!pleted time rate grade initial "

R. Coral, Amber, Jet °

1. Units of Instruction

. a. specifics of ‘coral
b. origin-substance \
c. specifics of amber '
d. origin—substitutes
e. speciflcs of jet, ivory, and tortoise shell - . e
f. origin of each-substitutes *

. 1 > N B HIMAER : - N DS o
. R ) . . o z
. - . . . . . =3
- e

2. Reading Assigrments ' l
a. reference liibrary, Krause and Slawson, pages 276 through 281, 275 throxxgh“’2§3

b. to be assigned
c. Liddlcoat pages 223, 231, ‘and bottan of page 249

1

a. confirmation of specifics and origin of ooral, amber, and jet [substitutes
ard their detection]
date assigned date canpleted _time rate grade initial
. b. identify five specimen
date assigned ' date campleted __ time rate grade initial

| l 3. Projects

90
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S. Synthetic Gem Stones
1. Units of Instruction
.'a. methods of synthesis = B S
' (1) flame fusion ’ S
(2) flux melt .
(3) hydrothermal cal _ g ,
syﬂnticsuaedmjmhy : - C
(1) corundum c
(2) .spinel o
(3) amerald . . A -
(.‘) Y.AIG.' G-GQG- . . ' -
- (5) rutile ) SRR
-(6) strontium titanate | | " T
(7) opal, turquoise, quartz )
mth:da of iderrtificatim ' . ¢

. Reading Assigments :
a.-Liddicoat pages 118 through 148 : '
- ba- to be assi.gmd , : | \

3. ijects " '
a. identify three specimen of synthetic maberiala and indicate the method of
' creation
date assigned date camleted ~_time rate grade initial
. conifirm meanings of "aynthetic” and Mimitation® -,
date asaigned date ccmpleted tme rate grade initial

T.- Imitation and Assembled Stones )
1. Units of Instruction
a. types of assembled stones '
b. methods -of detection and identification\
c. imitation stones ' ' )
, (1y-glass
(2) plastic
(3) synthetic materials or treated gem%'ne stones
d. identiflcation of imitations

2, Reirdmg Asslgm\ents ‘, | )

”

Liddicoat pages 149 thmugh 175
b. to be assigned

/‘ c. Gemformation pages 14, 74, and 80 through 83
3

’

3. Projects
a. identify materials and types of five specimen of imitation stones
date assigned . date can leted tine rate ade . J.n1t1al

b. report on ethics, advantac °, and Hsadvantages of stocking and sellmg,
(1) synthetics, and. (2) imitation gem stones
date assigned___ date camle*~d  time rate grade mtlal

c
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I III. Diamlﬂhpp:mdmte]{ 50 hours

A

. date assigned__ date completed  time rate . initial

: 15 o

Occuremeofnimﬂ _ S : ' -
1. Units of Instruction

b. chemical, physical and optical properties
c. crystalline habits

d. qeologyofthediamnd

2. Reading Asaigm\ents

a. Liddicoat pages 234 through 238
b. assignment material
c. Gemformaiion page 61

3. Projects .

a. confirm specifics of the diamond

b, estimate refractive indices by immersion of di and two substitutes
date assigned ., date conpleted time rate initial

c. determine camparative specific gravities of mM?r;‘.’:.G., synthetic
spinel, strontium titinate :
date assigned date catpleted time rate _grade __initial

Mining and Marketing Rouch Diamnds
1. Units of Instruction
a. recovery and mining methods
b. sources
c. marketing of mugh diamonds

-

2. Reading Assigrments ’ ’
‘a. reference library, Krause and Slawson, pages 181 through 199
. b. assigrment material
c. to be assigned

°-3.ProJects . ’ ) (}

a. confirmation of mining methods and sources N
date assigned date completed  time rate grade initial

b. confirmation gf marketing methods
daﬁ_e assigned date canpleted tme rate______grade F ipitial |

Cutting of Diamonds - ~

1. Units of Instruction o : . o
. planning o

cleaving~sawing : . s

bruting-shaping

blocking /

brillianteering-polishing

styles of cutting

e e D

2. Readwm Assigrments
a. reference library, Krause and Slawson, pages 109 through 127
b. to be assigned _
c. Gemformation pages 62 through 70 : : v

O
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‘3. Projects
a.druaomuﬂpavillimdbrnmnt[mfml |
- Graw emsrald-cut, maxquise, single-cut, oval pear-shape
“date assigned - date campletsd . time rate grade initial
. confirm steps of cutting dtamond~ . '
dapa assigned date campleted ' time rate  grade initial
Cutting Grades-Proportions L
1. Units of Instruction , .

a. grading chart
b. grading for make , ‘”L ‘
make

(1) proportions

(2) finish
c.dagruofboaut;ruamntqf
. d. effect of make grade on beauty-value

2. Reading Assigmments = : o .
a. Gemformation pages 64’ and 65 '
b. mfmnbrazynaunuﬂsmm losﬂuwghlls. and 124

'c.tobemigned

3. ijects :
a. measure and evaluate proportions of two diamonds™ i
date assigned _ date copleted  time rats .  grade initial
b. confirm importance of make on beauty-value of &

~

Grading for Clarity-nqwa,_ Internal and External
1. Units of Instruction
'+ a. namenclature of clarity grades ¢
b. types of inclusions o
c. types of external flaws
(1) plotting of flaws
(2) internal and external
d. effect of clarity-imperfection grade on beauty-value

. Reading Assigrments

a. reference library, Krause and Slawson, pages 125 and 126
b. to be assigned -

c. Gemfomtton pages 71 through 73

a. grade two dlamonds for clarity grade [plét mperfectlons]
| date assigned - " date campleted  time rate “grade initial -
b. confirm symbols used to indicate imperfections, internal and external
[camment on effect on beauty and value]

date assigned , date campleted time rate  grade initial,

-

F. Grading for Color
1. Units of Instraction
a. namenclature of color grades
b. process of color grading diamonds
c. florescence of some diamonds-effect on color grade
d. effect of color grade on beauty of diamond

- e. effect of ocolor grade on vlaue of diamond 9}

date assigned _ date calpleted _time rate grade initial
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a. Gemformation pages 72 and 73 - ' _ o L
b. reference library, Krause and 81awson, paqe 124 ] i )
c. to be ass:lgned \ SoL ' ' o
3. Pro;ects )
a. grade for color two d:.amnds [dauonstrate fl\r\reeceme in same diunrﬂs]
‘grade one fluwrescent diamond for color , o
date assigned date campleted time rah:ﬁ_gr& initial .
b. confirm relative Inportance of grade of cut, of clarity and grade = =
o color on beauty, value . ' : P
date assigned date campleted time rate .grade .  initial
c. confirm methods OF presentation OF each of thede gradatifns to the | o
prospective buyer }
date assigned __ date ccnpleted . time ra,te______grade init:l.al - TN

Fancy Oolors of ‘Diamonds B
1. Units of Instruction :
a. natural colors of diamonds . -, :
b. treated diamonds . _ <
c. frauvdulent enhancement of aolor . ’
d. appraisal of fancy colored a:.mmd-natural-treated . -,

L \]

2. Readlng asmgments : -
*  a. Gemformation pages 77 through 79
b. Liddicoat pages 234 through 238 . "

G.

A )

3. Projects .
a. confim ability to dlstinguish natural color frim ocolor as a result of
treatment
date assigned _ date catpleted t.ime rate grade initial

H. Marketing of Diamonds ' :
1. Units of Instmctlon-Selectlon and Buying of Diamonds

a. sources .
(1) cutter :
(2) broker-importer ,
(3) wholesaler !
(4) estatesg-distress merchandlse

b, merchandising .

. (1) pricing policy : '

(2) display - ' ' .
(3) advertising “
(4) presentation to prospective buyer

c. diamonds as an investment

r

2]/ Reading Assigrmment
a. assignment material
b. Gemformatian pages 100 and 101
c. o be assigned

¢
t.
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3. Projects ' ) ' l
a. ginﬁm advantages—disadvantages of huying from each of the sources e
date uaiqned dat:e carpletad - time rate. ade l:
b. grade for quality one diamond [state price tha NM

. at ratail and state factors o be used in sales presentation
date aasigmd ~_date cmplebed time rate__grade inditial

N\ "y
o

. -

!*TWO,MONTH’GUIDE LINE®**, A
. ‘ .
v. Spec:l.es and Va.rietxes of Infrequently Exmmtu& Gem mharials-Amdetely 25 hourl
A.mmmuwMWMﬁnummammmum T
3 1. Units of Instruction - B
o a. specifics of each specie-varieties o, .
’ \ b. occlrrence and crystal habits - : ' :

c. phenamenon [if presmt]-cubting styles ’ 'y
- d. identificatimmﬂn&

2. Reading Assigments ’ L " ;,-’ K . . 2 |
a, Liddicoat pages 225 through 226 ‘ o |
b. to be assigned

3. Projects :
a. confirm specifics of each specie = . ° ‘
date aasigned date campleted time rate grade initial
b. identify three specinen assigned I
date assigned .- date campleted tjme rate . grade initial

B. .Calc1te, Cagsiterite, Iolite, Danbunte, DLOPSide
1. Units of Instruction
a. specifics of each specie
b occurrence and crystal habits ,
cutting styles . o ] e
-d. 1denti‘icatidg methods " -

.

s

-

2. Reading Assigrments ' “l | e
* a. icoat pages 228, 229, 233 and 238 . v
b. to be ass:.gned .
. N

3 Projects, .
a. confirm specnflcs of each spe01e — ‘
. date a331gned __date camwpleted  time rate grade . initial
he identify three's specmen as assigned - T
date assigned " « date cmpleted tme rate . ygrade initial

C. Ehstatlte, Hematite, Idocrase, Kornerupme, Malachite
1. Units of Instruction N

'\‘,'
AN




. a. specifics of each specie o

b.ocmmmandczyntalhabits ' o o
. phenamenon~cutting 8t.ylea : f . _ - C
d. identification methods ', . ' o
2. Reading A“i ‘ r o o
- a. Liddiooat pages 239 246,247,250 and 251 ‘
b. ho be asaiqmd
3. ijects
a. confimm specifics of each specie ' L
‘date assigned.  date cawpleted _ time rate ' grade  ‘“initial
' idantifythreespecimentobeassigmd - -
« _date assigned - date cmpleted time rate_, grade ~_ initial

D. Obsidian, Phemkibe, Pyrite, Rhodocl'nexte, Rtndmite,/Sphem
1. Units of Instruction -
a. specifics of each specie )
b occurrence and crystal havits -
phanrerm—mtung styles . '
d. idantification methods ' . . K

. 2. Reading Assigrments:
a. Liddicoat pages 253,257,262 and 166
b. to be -assigned

3. Projects
a. confirmation’of spec1f1cs.of each spec1e - - S .
date assigned _ date completed time rate grade ° initial
b identify three specimen to be assigned
date assigned . date calpleted time rate grade initial

E. Scapolite, Smithsonite, Sodalfte, Steatite, ‘Varisite - - >
1. Units of Instruction . "
a. specifics of each specie .. |
b. occurrence and crystal habi.ts .
c. pehnamenon-cutting styles \
d. methods of identification .

t

2. Readin‘g'Assigr;tents L
" a. Liddicoat pages 263,265, ard 272
*b. to be assigned . , .

3. Projects . . T h
' a. oonfim spec:1f1cs of: :’each spec1e ) : D
date assigned ___ date completed time rate grade initial
b. identify three gpe specmen to be,assi PR v o

date assigned - - date carpleted _time raté ”_._grade 1mt1a1

V. }dentificatlmx-Evaluat;on of Gem Matenals-Appmxm\ate_ly? 120 hours .
. ] L § ‘

4 £

A. Identify Groups of Stones as Asmgned ’ o 4?_
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<

. GEVOLOGY TRAINING PROGRAM

1. Units of Imtmction- e
v a. review process of identification
, . b. review proceas of es;ablistgfent of value

2. Agsighments - ,
ddicoat pages 277 through 405 :

b. property tables
(1) those presented in assignment matenal

(2) Gemformation - Simplified Tables
(3) Liddicoat pages 408 through 421 -

< 3. Projects

-

- -a. identify stones in group #1 [determine approximate value] o
'  date-assignéd _ da%e campleted time rate  grade  initial s

b. identify stones in group #2 [determine .approximate value] ,
date assigned. _date oompleted time rate ° grade initial
c. identify stones in group #3 [determine approximate value]”
date assigned ' date completed = time rate grade initia],
d. identify gtones in group #4 [determine approximate valuel.
date assmned date carpleted . time rate grad: initial
, - e. identify stones in group #5 [determine ‘approximate value] .
date assiqned .date campleted time rate grade initial
£. identify stones in group #6 [determine approximate value] .
date assigned ___ date campleted time rate grade initial
g. identify stones in group #7 [determine approximate value] = T
date asslgned date carpletad time rate grade initial -
h. identify stones in qroup #8 . [determne appraximate value] :
‘ date assigned date campleted time rate grade ifhitial

|

1

l |

gk

i. identify stones In group 9 [determine approximate value] \ .
/ ' date assigned__ _date campleted time rate grade ‘' initial »
, j. tdentify stones in group #10 [determine approximate value] v —

date asmgned date completed time rate grade ' initial
k. idencify stones-in group #11 [determine approximate value]
date assigned ___ date conpleted . time rate . grade initial
1. identify .stones in group #12 [determine approximate value] !
‘ r, date assigned _ date campleted _ time rate grade initial
. m. identify stones in group #13 [determine approximate vaiue]
o Gate assigned __ date completed time rate grade initial
n. 1dent1ﬁ' stones in group #14 [detemine approximate -.. ‘ue] .
date assigned _ ¢ date cmpleted time rate . e e ‘inifial
o. identify stones in group #15 [de mine approximate value)
date assigned date cmpleted time rate - grade . initial
p. identify stones in group #16 [detenmne approximate value}
datQ assigned  date completed time rate grade initial
q. jdentify stones in group #17 [determine apprpximate value] :
dr e agsigned____ date ccnpleted time rate grade initial
r. ~Jentify stones in group #18 [determine approximate value]
date assiq'ned date conpleted time rate grade initial
. 8. identify stones in group #19 [determine approximate value)
date asmgned date completed time rate grade _ 1n1t1al
t. identify ‘stones in in group #20° [Getermine approximate value]
date assigned __ ~ date completed  time rate grade initial

. :
4 . ) 4 . N
B - M -
’ B
* . B 3

A
-
N
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VI. Mercmxihsiﬁg of Precious Gems

-

'ﬁ -A! Pramotion, ;Display of Precious ‘Gems; ecord Keeping .
- 1. Units of Instruction ‘ T
- . a, methods of display ofmmmtedprecimsgma’ St

b. methods of display of mounted gems
C. departmental allocation of colored gems . :
(1) gems in inventory ° : !
- (2)-gems available on memorandum ‘
(3) records of custamers fomer purchases, lists of "glft-givmg" dates,
: special interests ,

»

- - . - -
-
0

C 2. Reading Assigmlents
/a. Gemformation ‘o be assigned
by to be assigned =

\

3. Projects
.. a. confi mation of attitude concerning allocatxon of colored gems | to #
" ., gem department
o date-assigned = date carpleted time rate ade  initial

>

B. Advertising Precious Gems ,
1. Units of Instruction ’ . :
" a. value of "Special Exhibits"-events _ . ;

c. "In Store" parties
d. publicity in press, radio and television (How, to inspire such coveraqéf
~ e. advertising
(1) newspapers
~ (2) programs and other one-t.\me pubhcat:.ons ,
(3) radlo-tele\asmn .
. (4) magazines .

(5) telephone book yellow pages

la.

2. Reading Assignments
2. to be assigned

3. Prjects '
a..write copy for an advertlsement for gems (to be asmgned) for newsPaper,
for yellow pages

C. In-Store Sellirry of Gem Stones : '
1. Units of Instruction )\'\ b
a. avoid "technical lecture" i

v (1) .stress beauty

(2) social significance of gem being offeréd

(3) suitability for'occasion

. (4) coemetic value of colored gems, pear}s, etc.

-
- . ;
.
.
.

. b. arrange a display of five gems [receive comment from other mambers of clase]
. . date assigned ¢ date campleted __ time rate grade initial

b. lecturity-where and when-value of lectures ; N

date asmgned ____date campleted _ time rate  ____grade | 1mt1al

‘e




2. Reading Assigmments

A\

b. affordability | C :
c. best of its kind- [a heautl specimen of a less expensive specie rdther

~than a poorer grade of a mo mtpensivespecie] . .
.d. training other sales psople o
(1) employees _ ’ , \
- (2) co-workers ' , '
(3) regularly scheduled tra:m:.ng meetings ) : .

a. to be assigned ‘
b. review specifics of each specle—-ssugrmerrt matenm ‘(Prepare for exam) °

0(,- 4

3. Projects , . LN
a. prepare a pr&sentatlon on asmgned ‘related subJect {to be perfou:med

before class] Disertation to bé 15 minutes in length, suitable for
presentation before Wamen's Club, Serviee Club, etc.. [Grade will be '
part of final exam.] | l '
date assigned __ date campleted . time rate_ grade initial Y ¢
b. Post Test T ’ ’
\ (1). WRTTTEN EXAMINATION COVERING MATERIAL oowmm:o IN QOURSE .
‘time assigned” ~ time completed time rate ade  indtial I

(2) LABORATORY Y WORK~CORRECT IMFI@TION OF 20 GEM STONES -
time assigned __time campleted time rate grade mitia]?‘ J I

1
-
.
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STONE HARDNESS AND REACTION TO' REACTION TO .. REACTION TO- . REACTION TO REACTION TO. REACTION TQ' REACTION TO COMMENTS,
TOUGHNESS SETTING _. POLISHING SIZING AND RBPAIRS = - BOILING STEAMING ULTRASONIC = ACIDS PICKLING ' .

. “ - WHICH REQUIRE TORCH ; . ST, AND PLATING . . -

DXAMONDf ' H. 10 very good ¢ excellent ' godd excellent |excellent | excellent excellent | ’
. T. good ’ S . . X 4 i
RUBY-AND  [H. 9 ery .godd excellent Rupy good; Sapphires good “[go0d good. « good o Watch for cfled |
SAPPHIRE T. very |’ may lose color when b - | stones, D6 not -

Corurdum) . good o - | heated 4 1 . . heat . SN
CATSEYE AND . | H, . 8% very good * lexcellent ;&"good-fa1r; remove if good good Good good |. J
ALEXANDRITE 4 T. very ) ‘| repairs are made near |. [ ‘ . l NP

Chrysobery1) good . s ) stone . . U, .

SPINEL H. 8 .| very good-fair ?Qery gnod good-fair; remove if | good-fair |good good geod i(, . _
T. gobd- . 1 - " .| repairs. are made near | | : o ‘

" , . fair {~ - - L __istone - ‘ . - i . .
PRECIOUS H, 8 {air-poor#take good ! poor; stone may crack | poor poor fair ~ good 1Any heating may '
TOPAZ T. poor [tare stone or lose color : : : . rdiscolor or crack
S - - feleaves easily Co - SRR _ . ' stone ‘-t At
EMERALD H. 7%-8 |poor; stones - ifair; do not | poor; stones should poor; . poor | fair ¥ | poor; stonestAvoid all heat; ‘ .
(beryl) |T. poor (|usually flawed apply heavy |never be heated , | should be , : , may crack or|Chatham and fibson.

. and undar strain j pressure cleaned in lose oil 1{f |synthetics react
) - Tuketiarm ‘ - solutions |the same as nftural -
‘ R - : water only |. are too hot jstones '
AQUAMHRINE H. 7';-8 |yood-fair . good~ "poor; stone may change ! fair-poor; |fair - fair good
(beryl) - (T, good- i 1color with heat :avoid fast : . ,
fair . P i temperature LT : T
' . changes o o |
TOUR™ALINE H. 7-7% [good~fair; good faiy-poor : Vifair fair .bood ; good-fair  :May change color
T. good- \ . . » with heat during
fair ! : : . "pepairs _
GARNET 1incl. [H. 6%-7%: |good-fair; . good v :fair-poor; ptay fair-poor |fa¢r good fair-poor; ISudden change of -
RHODOLITE ANp T. good- iflawed stones !safe, remove expensive _ azids may  temperature will
TSAVCA4TE fair |are under strain 'stones before repair affect 9011$1crack.stone
N . . " i ' - : on stone” | -
RUTILE AND H. 647 ver¥ poor; . very poor;  very-poor; Stones will ipgor; ston® |poor *| fair-poor | fair {Reacts poorly under !
FAB.LITE [Ty poor- MWill take very o' very crack with heat 'may crack ‘ ~ |heat and pressure | '
(Synthetic) very [I#ttle pressure |ignt B , . ’
poor pressure or } '
y _set after : ) |
L. | polishing |
/ . . .

A}

o
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STONE HARDNESS AND REACTION T0 REACTION TO REACTION . REACTIOW" IO REACTION TO. REACTION TO  REACTION TO COMMENTS
TOUGHNESS SETTING - POLISHING SIZING AND RE ’ BOILING' STEAMING  ULTRASONIC ACIDS PICKLING Co
. o e WHICH REQUIRE TORCH AND PLATING -
- . R “ L I N . I +
AMETHYST AND |H. 647 | good good fair; color may.hange' e fair . good | nood-fair |, -
CITRINE T. good iwith heat . 2 | . : o+
(quartz) : ‘ | 12 . S A e PR '
PERIDOT H. 67 i-poor; facet edges’ poor very poor; remove poor; avoid [fair-poor | fair . .| poor ; Should not get ,
o T, poor- | chip easily N stone before repairs | extreme 4 o ' i much heat or
very .poor . | . or sizing are made | temperatures . 'pressure N
TANZANITE TH. 6 poor “fair (avoid ivery poor<, remove ; poor poor poor [ fair iHill not take much | .
Hzoisite) = |T. poor | . . -heavy , - before repajrs are ! ’ ' ' heat or pressure |’
1. ‘pressure)  ‘made - ! i P )
] ~ . T . g v . T
.JADEITE AND {H, 6-7 exce11ent , fatr; tripo]i‘poor, no repairs 1 good; heat [good good ' poor; acid | T
- “NEPHRITE: - 'T. Excel." .may damage near stone - - . ' may dis-- | . . v Wil affect | T ‘
. (jade) . v _polish on - . i color dyed » : " polish on
. l .stone. Use i . ‘material ' stone
. : only rouge ‘ . - e o -
'KUNZITE AND - (H. -7 | pdor .  fair fpoor; stones will 1ose poor; may |poor fair » fatr - | Heat may fade
'HIDDENITE T. wvery ' C ° icolor’ . crack ¥ . | ~ Teolor ¢
' (spodumene) poor_| | : ! , ' boiled . - '
ZIRCON H. 6-6% { poor ffair oo . lpoor .| poor \poor fair - fair | Do?i'not take heat
; T. poor | \ ' i o Lvel .
MOONSTONE ' H. 6-6% ' good-fair good-fatr  'poor " Ttpoor ~ [fair fair fair-poor |
(feldspar) ‘T. fair-; | te C ) - ‘ . | i
‘ poor . L . : . ! , .
OPAL - Also 'jH., 54 - ! poor v ! poor (avoid very-poor; remove ' ; poor; poor . | fair-poor ° poor ! Opals should be
doublets and 6% : ,heavy béfore repairs are . boi11ng wil ! triplets '| examined by shining .
triplets T. very o . pressure ‘made . crack stone, will - a light through the
” poor v - triptets | . separate | stone to see {f .
. ' T separate ' there are cracks. \
| . B} Do not process
: . i ! . . . K| ’ cracked stones.
HEMATITE-  “ |H. 5-6% ' good-fair 1good-fair poor T . good. good good poor; acids *
T. good- . : . . attack ' v
fair . ’ . . _ | stones R .
TOURQUOISE H. 5-6 | fair . fair very poor; stcne will' | poor; may |fair fair-poor | very poor; | Takes heat and )
T. good- : T explode with heat lose color will, aressure noorly,
~ poor . ! . , ¢ . dissolve CoTor may fade in
I : E‘ . ~ in acids untreated stones.




STONE | IESS AND REACTION TO. REACTION TO REACTION TO REACTION TO REACTION TO REACTION TOT 'REACTION TO  COMMENTS

. TOUGHNESS SETTING ) POLISHING SIZING AND REPAIRS BOILING STEAMING  ULTRASONIC {ACIDS PICKLING ' ) )
; o , WHICH REC'!TRE TORCH ! “ .- AND PLATING ‘
' — ; " Tlg.
‘ LAPIS LAZULI|! H. 5-6 | fair fair-poor; ° | poor - fair-poor; [good . good-fair - | poo=; will. Many lapis are dyed
(lazurite) T. fair-|' tripoli will . some dyed . change color.iColors may change ) \
£ , poor” . +| harm polish . . | stones will}” —— ' : Acid will with heat or acids.} o
' on stane | o . Tose color . attack Pyrit ot
. _ . R and Calcite ‘
l o N . _ ‘ inclusions ‘.
" SHELL CAMEO | H. 3% poor; will craek! poor; polish ! cannot take iéii of‘ *| Color will |fair-poor poor . very poor; |Cameos made of .
. { . poor | with excess . : jewelry repair. Will show fade if 2 w111 ' will « |shell ame very .
| ! pressure { 1ightly [ burn marks Vo ' boiled . dissolve  dissolve in |delicate and will .o
g - ! with very oL . ‘acids not take much heat
e . " 1ittle ) . . or pressure, ‘
e I . T pressure ] ' 7 - .
CORAL ~ ¢ H, 3-4 good .. i poor; use ‘very poor; remove ! poor; may |fair poor very poor; |Mugh.coral is dyed
T. good- rouge °  |stone before repair , | lose colof . . will and will be '
"7 poor Tt v only {e A | . B R dissolve in ‘[affected by heat. |
' : ) R ‘ - . acids R
) 'PEARLS AND H. 2% ! fair; mobes poor; will ~ |poor; pearls will 1 poor; will !fair . coor very poor; [Watch for spot in /|
~0BES Ay take pressure affect lusterburn | Inse color | o will -+ |nacre which may be/
T. fair-| pocrly badly ‘ ; tint. Mobes| . dissolve in fhollow underneath. - .
poor . ° | separate R acids .
— S + . .
 IVORY H, 2%-3 | fair : -| fair-poor;  |poor; heat will cause | fair-poor; |good ; fair fair- ° IMany jmitations
" T. fair , . use light = |stone to shrink ' dyed pieces| | - available, all i
‘ , N pressure s . : may lose S ! - react.differently. 1Y)
= v \ L ‘ | color K . . : P |
AMBER ¢ H, 2-2% | xery pBor; poor very poor; stone will |‘very poor; |poor-fair poar very poor; _IMany imitations N
T. noor |will scratch melt or burn i do not bdi) . will wi'l react the same
. . . leasily ) : l . ) . + | dissolve in -
i . . . v | i acids N P . .
! .V § ' )
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! /
O |
l .
| l " | PARYS JUNIOR COLLEG:
. - . : - »
: I ' ‘ r‘Name * M - s
Stone Ident'Nc, : ' | | ya
l , Depth Diameter T
" Weight
Proportioning: ot £ Deduction

/ Depth: % ‘(Dep + Dia) .
Table Diameter 3 LA ‘

Girdle Thickness ¥
\'. .
"= Finish:
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Gomolngy Trammg Course Added ‘.

I “To Paris College Program -

For a pilot research project in profes-
sional gemology, the Texas Education
. Agency has awarded a grant of $132.335
to Peris TexAds College, announced
Louis B, ‘Nilliams, presi-ent of the col-
lege.

MARCH ’ 1978

NS
’\

‘“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 na-
tional Jewelry industry,” Wnlhams stat-

h 1

¥

APRIL, 1978
American Independent Jeweler
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‘Swest Ofﬁcnal
' VISIts PTC

J.R. Newmuin
general manager of Swest Inc., jewelry
ssuppliers, recently visited the Paris
Texas College campus to learn about

of Dallas, right, .

v the new gemology program.
Paul Clayton, left, chairman of the
' college's Division of Horology. Jewelry
Technology  and  Gemology, shows
Newman some of the stones used in the

program. :
Swest has donated sample stones to

the college for the new program.

3

~

ed. “The program for traming gemolo-
gints will giveé added dimension to the
jewelry iechnology and horology pro-

. . gramat the college.”

*Under the direction of Orlanu., Pad- ~
dock, the first class started Jan. 9 with
,the maximum of 20 students enrolled.
Assisting Paddock as an instructor is
Malcolm 1. Heuser, a 1973 graduate of .
the GIA. .

‘The next class, to begin in September,
is filled to capacity, and the third class,
set for January of 1979, is filling fast.
Classes will be acheduled on a ¢dntinual
basis, and inquiries may' be made to
Paul Clayton, chairman of the Divisian
of Horology. Jewelry Technology and
Gemology, Paris Texas College, Pum,
Texas 76460.

The pilot project in vocanonal gemo-
logy will prepare graduates for accurate
identification, grading, appraisal of "
gemstones, for use and care of laborato-
ry instruments, for successful merchan-
dising and ethical trade practices, and
for craftsmanship in the execufion 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
plained. Only one proprietary, scienti f-
ically oriented gemology certification
program exists, and the national Jewel- .
ry industry needs otherssources for gem-
ological trauﬁng and development of a
business-oriented curriculum in gem
evaluation to facilitate intelligent buy-
ing and selling.

- Dissemination of the results of the
pro;ect will be conducted, and other
institutions and organizations in the
nation will have the benefit of this
piloting research on which to base snml-

lar programs.

Paris Texas College gemology instructors,
Orlando Paddaock, (right). and Maleolm
Heuscr point out gem characteristies to Deb-
bie and Scott Kinard, one of tiwco married
couples enrolled in the new pilot program at
the college. :

*
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$132,335 grant sets up pilot
- jewelry training project

Photographs
By ROB ROBERTSON
Paris News Staffer

A grant of $132,335 has enabled the Paris
Junior College jewelry technology and
horology program to expand into new
training which, PJC Presidertt Louis B.
Williams says, is a first in the nation. b
The Texas Education Agency awarded the

“Brant to the college for a pilot research

project in professional gemology aimed at
helping to fill demand for qualified jewelers.

JEWELRY industry representatives have
estimated that fewer than one in 10 in-
dependent  jewelers have enough
gemological skills for proper evaluation of
gemstone quality, Orlando §. Paddock,

~ course direetor and nationally recognized
{

authority in gemology, s.d,

“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 for
training gemologists will give added
dimension to the jewelry technology and
horology program at the college." ‘

THE  PILOT project in vocational
gemology will prepare graduates for ac-
curate identitication, grading and appraisal
of gemstones, for use and care of laboratory
instruments, for successful merchandising
and ethical trade pratices and for crafts-
manship in the execution of benchwork.

The first class started on Jan. 9 with the
maximum of 20 students enrolled. Students
in the program are from all over the United

«ates. They include two married couples,

lAssisting Paddock as an instructor is
Malcom D). Heuser, a 1973 graduate of the
Gemological Institute of America.

The next class, to begin in September, is
filled to capacity. The third class, in
January 1979, is filling fast. Classes will e
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 soui “es for gemological
training and development of a business-
oriented curriculum in gem evaluation. The

program is aimed at producing intelligent

buying and selling,

Resul*s of the project will be available to
other institutions and organizations so they
will have the ressarch on which to base
similar programs,, - - '

IN THE course, each student has his own -

station] equipped with microscope,
polariscope, -  refractometer and
dichroscope. Studerts use the texts,
‘“Gemformation,"” a primer of precious
gems written by Paddock, and “Gem
Identification” by . Richard Liddicoat.
Classes .:ill be held for 13 weeks, six hours
per day. five days per week, in the Applied
Sciences Center on campus. . o

Pacdock, director and instructor of the
project, is a longtime member of the

American Gem Society and a 1941 graduite -

of the Gemological Institute of America. He
has mote than 35 years experience in in-

dependent jewelry management with more -

than:20 years of that expe-ience related to

the precious gem depar ments of Tilden-,

Thurber Corp., Provide «e, R. 1.; 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 has served ag
consultant to PJC in the development of the
gemology short courses from which the pilot
project evolved,

HEUSKER, who will assist Paddock as
istructor,: 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 of

sAmerica.

A graduate of the Jewelry Techpology
Progrqm at PJC, he returned to jota the
faculty in 1974, . 1§

Prior to that, he was co-owner of the
Central  Gemological Laboratory in
Oklahoma City, Okla._
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Paris, TTexas, Junior College's
programs of horology, jewelry
technoiogy .and gemology, which
have experienced continued growth
. "since the instruction was 2stablished
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 jewclers for the retail
industry, 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 &tab}ish-
ment of the National Professional

Jewelers' Educational Center, Ine.,
composed of retail jewelers across
America, expacts to establish this
center at the collége 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 of
any jewelry school in existence, and
the mest modern equipment is used
for instruction. Because the college
is a state-supported public in-

The Parls (Texas) News, Sunday, Jan. 29, 1978 .

y

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. thé division at Paris, Texas, .
Junior College has several ob- .
jectives and services which make it
unique. Because of these services . - -
for the retail-jeweler, the lower cost
and gréater 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.

»
-

CERTIFICATE PROGRAMS

Jewelry Technology - This
twelve-month program includes
repair and fabrication of jewelry,
stone setting, engraving, design and
basic gem identification, small
business management (jewelry-
store operation), and merchandising
and salesmanship of jeweJry.

Horology— Horology technology
provides tw~lve months of training
including he use of bench lathe,
cleaning of watches, stafing, truning

.and poising of balance wheels,

calculating strengths of hairsprings

and mainsprings, adjusting
escapement,. using standard
automatic and calendar
movements, electric, electronic,

tuning fork, and quartz. analog:
movement repair, small business”

" January

o

Paris college train- craftsmen

- forretail jewelry industry

managemént. and merchandising
and salesmanship of jewelry. -

Gemology —Specialized training
is provided on a semester basis in.
precious-stone formation, recovery

. - -—"and 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 ASSOCIATE - degree
program, which requires 12 months
in addition to certificate programs,
is encouraged for students but is
optional. Enrollment fer this
program is held each September and
. The bachelor's degree
includes junior and senior level work -
in management and marketing
courses at colleges-and universities
offering the bachelor of technology
degree.

iy COURSE COST
Monthly Tuition Charge $50 °
(Samefor out-of-state)
Gemology : $75

Tools: »

Jewelry Repair, Stone Setting$300.15

Watch Repair $409.89
4,

Tool payment may be made
monthly without interest. The prices
are approximate and subject to

. change.

SINCE THE institution maintains
a six-to-nine-month waiting list for
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.




