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M.DLL.D.R.SE. D.C.L(OXON),F.R.C.O.G..FiA.C.5u CHEPAUK, MADRAS-5
} : .
(\ICE CHANCELLOR. Dated 29th April 1959,
N

This book, entitled ‘°Nine Gems,’’
which is published under the auspices
of the Tiruvavaduthurai Adheenam, deals
with the subject of precious stomnes.
The author, Sri T. S. Vaidyanathan, has
quoted references on this subject from
ancient clasgsics as well as modern lite-

rature. The book describes in some

detail the classification of precious
stones, the places where they are found,
the attributes and defects found in them

and the tests employed to ascertain their

individual characteristics. There'is an

interesting account of some of the
famous precious stones collected in the

world and a chapter 1is devoted to the
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techniques that have been developed in

the cutting of stones. The book is a
useful publication and I hope it will
appeal to a large section of the public,

interested in the study of pgﬁbious
f
stones.

&

04. _f dl/( uq{a[icw,

Vice-Chancellor.
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srisrneisBatoar aarugid, aparg wafslas Gsrss
wpibwef&EBaraar ararLgbd, WS g Leaernd 9B Frdre
wBb Garss Qriel wed wrdowud wpsSd GmBSms
- Ber per AL SBghH0 GuuTECE Remes VByLb
FRBGT APHSUSTR 2. emird. pdHd vaerepd G515
1o Svamus ety aumemib eradr mitd, wenfilam_Liouemd srew mnd
& o apsos QeEBurbeds &5 B8 par.

STUB6ST 2 Uitey :

FATLIS ST D LGOI GHs BIL_19.60 1e GLN e EENEE
Iobgoter gl HaubuEmorer EHTLS amSUTET D (Heul
sEh e dardg@mi erelt b, SwppEE saksHEGUSD
oreor @ Quiut  erar b ENSHIBEST & mBaT mer.  13gibiom,
ddygmi, 2. BEBrar, WBsFIET, FE1Rub, A, 553, B Sib,
ditg ereTLeama Sema. ,

e asEmE @aTUg savLdsertsl Ulss oapen
mausaTL 1D erer o OENG5HE Csroag @ apss. Uy
&erL_ib, Gt t_dedr 1D, Bopgmem_1b, QerralmEscin_ib,
s b, sGagsdm b, (FHSEnid, LFITFa@emib,
Ga guorevsdm _1h aTaTU Sear.  SFgiEdr T Bren it
2 Benst, sG_t@smngt, Canyanngsi, sGgranish, #5890
- g, wEBesBrnTsh, Wabasist, augelnrsi ererm Guiuk
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Qumeut. @euialr nants S5siser erer p Qerae g @
pdE, mauSHTSLD crer Y aupdig TCBar @ HBs0s.

Guarisals @arug Holy 2oL oD &0
Saupap saulsEd GTer ) GanssssF Geroat. Yaifssb,
sbaut G, L Sar, 5C@rnawrd, Bend, @Ememd, GuTHawILD,
GUIU{auLD, HOD  CTETLIGNG DG, oarsser, o4HCsFar,
STH&EBHTL_857, (GeNST, FHRGUTGGT, HHHET, LI FHILOGT, OGN
Ligioer, ans® erarn G)ks @eTlgl BTSRGEHLD  BeunHTESD
erer m QUIUAGLI DD,  GETII SICUESHLITET QosALF Feamasdar
BTG 6TATLI G Ljodant auLp&H(S.

s55u88, sHuBS, shish®, Lgwdd, wsshs, Swld,
wsT8S, WETUFLLES, WEbtsES crar BPsT PETUFoams
wurgaud, Gursaemsuic Sy ST FeT  F HTRSSTIET, FSB
gy, S5Srsriler, wrLSTY T, Curnasnylemr, wWEHy
gy, i srylo, aFfrsnslor, aubgSsny o eTer D
PETL SIUDMSLITS WD, S LOBIHET IAPSBED, NHFRSSN,
S Far 5BHE S50, T BIQSTOTD, H16THLHAUF, FURSTL L,
STUBOETBESM, LGN, LSPSH CTeTLSTS BeuLjenemiud
aary  @arugamsurs  oflmsunss Qsroagd Qs
garug ararp GsTEhusgeer GuEpmLEIL oo &Her par.

Qupmats Quipams SoiPdmts aspbe aBEE0
L@ 2 Canshsals garug Aoy eérm GgfiEdr ng.
Saupenp ¢ naBanad’ eraruriger. Gurer, @by, s1lyd,
swid, Qaudredl, @IH, L HFD, FTSD, SEHFD TEATLIDG JADE.
@auH B0 HAouiner sy g5, Geupanpl LehsGonsid eraru.

@5 aflansuics nainaiast erarm Gt Glemuub Qe
H&0starorGausm®h. dEBriBszar soLdd  Gohs
sarambsll, sgoamai, JAIPbat, 6, Caugreon i,
sL_apurt, stelgnei, arrsddvrt, IR T D RPETL g
LidauitsZariyd meuy SHaTD 6Telr D QLTI H@PESArTaLd.
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LhEEHELL FHETSmed SiliLgh@ wal DI geray
ghEeT LwerLD  6Te m) Qenegiouniger. el Greru g
BeBLsoss GHILg ey Qeof & e iaer.  (@erer
amsuTar Siigdeg @ walou oefibsio sed erer m
AL PO g GOIUFTES GFTaagid o an(.

SO BIE walujo 1pdhsith :

saaiseiss @sBwu sl ( @agepd, P I 2 %0
Lsp Guppaer. spsriiger Gumeinenws sl LiphsTab
Wzl @Qis milye Ggrarfu wimbsdar Jpst@sens
Gadand ofadsgabger. Ggearunany.siiiyd Osrhamss
Fopdd a®53 WsaHssdr, a8lgs Gmb wsdu m1d
SEnE5F0FE 1), TENESSTH bETOs%rS Hlhrr_ G
GerfLuBsdar. @QhEaorts wararg wanpy WG
dordigid mogntl (s Gt ari erdraud emeayd GQuiw
GUFGVT DED 1 2. 6L Sl

.@gnmnmm;f,@d) s&@fadr Qgar@® Gusr&dt: Gurs
@@m'gs S Gitencs ot g g, Cundpanul gidrer G mli Eaens
Gs.n@oasﬂ A@OLE@E. omls ‘Wi mbsertaud wenlEar
and senshésiu’ L urdry uadE@in sur_b eréraib
&) S g BT SraEmItasr ere o1 e LreTD & DEB(®E.
@peiri_nos g glpFensd Gmbs sEyLb SLITL_LjriD. LITEoTLg Ut
@oLu slonayon@u omls wafiyd, wdgh aeTaIT

ke afedunss Bepbser crarue % TLIGTOT
5Canad &1°_H8 g, & s G

QUNBTLH WSS NsTmsir sTApHwenan :
Qmﬁﬂmﬂ@&@fﬂ@ﬁ@%@] SaaliCurs @Qbs w1l GdE akg
uaf SRSEHEL W I BUBELTY USsEnE aipd e

YmSA(m T HAT. .amﬁ);ﬂ@mm wemisorl upBu GeisBeder
Uit g uni&scnib.
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8. 5. H-ab aEdss ot anpbBats Jafed
(Pliny) ereruiont @pBuiaé@d, Fohmsseh g sswg.
ab HCuTImSBmT. e ACr&senl L& Geibsaut. et
arpBu Hrelcimns wesfalartiubPu QeliBssr Fo Qaefum
Qarpar.t  oGasevrhSut G o Grrnryflés
W5 F1&seT (GBS abgarauntd. e (Cylla) ereriiaus
sTsB0mgner b3 (PpdISSAT W podn)  aubgar
GTET D, DG g8y enfigSeficy Rev_DngrEad  Seuit
@I BES W Gaiien sdgeut SHuder rrenfiurer GeomedGum
uned@gy eTeir guib Guyp® LSS LSS S Auenausden ol
harer TTeT DD, MERDLU S1S, &p5g, s A8y
o pliLdslr oits walesr PG Gelger 6rnb, Heub
Deir %o e Gsmig Geaev_f erermid Haflall s
@ILSD GISSOEAGT-

}v QafGuruni s ererurer e GQufle d@mtg sl 59
@@m‘ﬁ). g Botass @6 Csng Geomfisg. 2%
gu_lri.mg WHE @ET@p ngHD s@rss At isase
| SQeT aPBIBE@GET GTEr HiD S6s LT SDNET s pieut.

adevedid ederGeen :

dAedund eAerQaen’. (William Vincent) ereruieui sib
@A urafurst® T M BT mLF Qera@mit. G
Gun gidrer SBPrr (&S5 Qg hCs s Hen PEE T
@wiurn  whoel o aarp n@sEnd, (Gl wihub
@QmEFET TG QesBunsatd? Osfuaniprg. Ldgpel
apop AdsgeTer IGsGH LdnelstG eerm Guud

1 Guiyepev: QanwansrGsfai GunfGuuiliy, 59-gv ueSid

g 5@ Jay.
2 Qe - si@srar — af - 19, 20.
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aupa@mESCaidn B, st an_Cu ugafwamsa® erer m
dlacund dar@ear’ @& n@mt, ks v10 @uitdmss
wias5eMEEn Carpmesgmp amrts ugBlEhassts
ot GFragmi. 9tss sond®d Wwss OGN
vet &Cp appd, Cuwle auynid Curcusib o @G, Dig.cn
FoMM& o orotaufi&Zarud, gewr  SenL % eHB&EEILIL L
aisorud QhssfOsuadE Hsstosg drsiser sOUOS
Soiad cearumg 55 JPept e DBmT. >

C@BBTU e Qsarurs s Be QeThdssG JAGS5S
S dareen prLigd a9Csrgev (Epidorus) ererm
Gefleb aurqpb @uypbdsear WS &S GofldFer peri.
@@, S%rud il qps gisear afdwGLir & et merr.
Qiss BAdBsCs wsgissar Cersg Qpug
wevaler gewflsar efwmunT & Hi1d G u@ER 6T mewr’?

aarm saf awSiesEnt. i GHIS 1y rssh Say
Qebmauns Gmdsenb. ‘

wri&Gar GurGeur :

8.19. 1293-0 @pBuneysm abg wrsBany Qedigaunt
wri&Gsr GurGen* (Marco polo) eraruaui, e @eoriiens S
Baydgh Gesr ImEBmT. sGale nauysDarssphacr QoL _&
G erer b, MBS ampd wEser WISISED U UrTsh
W gediey Hem m ASPBOFHERm AT 6T mith, IBG BILH
wererar 2 055H000u Hutsgraad Quilugrsad @\m&
G g wimldaimg ©usDHEBETMET oot D seuft
- DB@E.  obg wreldssmatiubiE Qe guler mBun g,

1 Guilyepen: Ganivsnhss GaSsi GunfGuuitiy,

59-g i uEBuder
NG &G B .

2 Foreign Notices of South India —K. A. Nilakanta Sastri.
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< Quify fer argad 2.eTar Dhs wrenl dFh o
by < HDSTLL G @5 miyaCurew el @R n 5.
s air (Great Kaan) 6716t 1065 657 BT H T e 1709
S &6 ans Cs1_6s@F T . B Qo0 e
werarer o s&QsTHEs 1S el LT

TG M GeT FDIIEHLIS GO BEB .

Lrarg s Bl e pdss Galld@h Grun Asphs
aetuhd wri&Gsr CurGan fov QeiGaslons GerdB(mi.
Gui et (Bettelar*) arerd G580 Wwiss @ulé@d
BspFRamuiupd Aoui & D& g,

“ Quaralor gLt 60 psw 72 I LpLd 2 6war
@)L BISGT 2 GTOTET. aGs wses Gefluedsar
SULG, ULEG Wsduapops COFs5s0sTTE
Curaum i ser. SLIDEEHEE Bmom D LTWENNC @GS
Lol app@ YL sdrsQsTaT® v auewlsiser
WS s T@IFIQFNRWIFIT. TUTD WIS WPSD
G wrgib 15-gid Cz8 aewgule psHF FaTud
oL OupBpg. T0s5 wIaé Hudsald LsE @
ROUBG 2wl BSMUGNTTS @G,  IJjouneaam
YTFRUSSE MPHGR@GIFET. JTFeH, Haw PSS
TR HS QETRUUNGEG, QOUID O U@L
puflenrss Qar@liumear’’

aa@mt. ails opnlu wafsd Poaer EQbsTEd.
s 55 GREEHSINER A M. WPhH6 Hais
@b HoH o arorautact, 24 g elm g T2 g oo
iy EEh apps, eraseeraj Gsrid ap&andg s apiguGuor
Sdiaseray Gerd Alnlenu’t Qur oGS Td. BIGT L
aigid @g oL QudH abFSTD.

* Patlam on the Ceylan coast.
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DAGSTRFHD mpdg LMeEngu arardr e1doyuitg
w53 vk gaT@n AEBEHESTE.  ots  wrdwlo
wreli&sd, S, wissd aarad weialad GarsHwmd
sriser. 930 104 wolser Gmbsereaumd. wrisGsn
CurBan @bg wararaf1b, “eer 104 werlsr WIduTEs
sy IitPmsBar Siaar?” earm Gsli i, H8HE
wararer mrer srerCst b &round wiouyd suth Qedub
Bur g @Qtg wiZols o dren wenlalr LLGTLESBE Ganar
8C8peir” erarmy Genar@E)id. Seut s oid 104 ererm era
af&ms soums QméEowes n Corear @ ng. o5 108 ge
QmEsCoucmBHid. iy Qs it &eT 2 5SS T g e,
STOEmy ewh, ehugs weol, et wel BRAuameusond
Oanaor® craimgmion g anpdsid, Ly cTETEMIIGNG Law
wit&lruh LuETUGSHuG @O,  LITG LY LILOGT G 6T
aud GedupdCur s veaemsurer 108 werllast o _BiBw
wrveu 2. uCuIsiiLBSB@ar erarm GehFmuuybd g
2 e HAGW LD,

o 5Car CunCen wlowmarsi B&@ib Qesrmi. oot
o5iCBs CurarGur 51 bgsT® @i s g Al OIGLEEA
wHgluerell cTarm QL _Fms eut GHEAmt.  omls
QY BT EshacT Ben_Fgaraunid. AFGaTer WaaT T
stobg woplis Sdg fdsies sarbslurs @uans
ganentficy @ sBersshEdT eubgarautd.  Seubenn LodEe
Coq. a®fgrisdr. wep GuNPyDBUT g Asud Bspsa
Qa; sdar, wapsstazBonrsBitn G sSarsshadr
BoL_szar. whp vrlsefise Ba_iig @6k,

CorETHss SHUNSHD WP a psOw wewdser
HeHurs @Qobser. oy prigdGss wbs

wellais@he @ Jouham oy e o Hpetr *?

orexr i St TSI BEA®.
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Cgrit_ersh :

aCratnGumsni_ g edmh g 1321-6 Cggriaweh (Jordanus)
e gud LTBlurd sBPer’BsG angif. et wri&Gsn
CGunCaneyde: 3 mE abgai. i Gotemsasuiinbdiu He
GIUUGsr apBEEsamt.t abg srloL. ot ¢ Boutd
(Silam) ereit m (HIGBW .

“ Qe fHuTO LISSTUIT b WES@HF GG wTps
s Qb ereirn Goy GG 5R 0 51, §)SGellar worey Hp
@ & Hew G& Haeir Hewe gGlarper. 2w HECw NS
wrE owifs WL ET &DHEIT Yer. (@)E @ eirer
Boysensg Qacdad w0 Bpis wpsdsisser
e s&emmar. S swwhsald @QrGs v ey
7 & G15@ ABFOTAT LI GHGT, QLT QDT SHTG LD
arengulder @p s S (Gel s E e pes *’

eror pf St wesliaZertindM eropBlHES .
@Gér ul@ur :

@86 L@ (Ibn Battuta) eréruat &, 19, 1800-&
Umsgat. apfledv narsogs Critg amist. QmusBratm u
ags eug O mad Oacfsn(asfisd wplug 9 &n@sdr
LwehOeiis et b Jpuaudsos arudoasSmaEam. 2
Qaarait@unc gicien 10lost B&E ot abglur g wel
sl p P QeliBsler g rms s,

oG Bani_S&a T EGREEG G kst 15
e d&disar areir gy Qi anpmB@iser. @7 &6
T BF G BTG T @b, 5 gyl Qe s
sar. wiETLg® o.rwmisar B sms s DL S

1, 2 Foreign Notices of South India —K. 4. Nilakanta Sasiri.
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QouaTen & & Haderuyib, wrewds5d &Hadruh @5
sTisar. ety eupen @ s Darss wflGsm el
@& wuaisefl_1b e, Pariy wEssFer Bt eraw
s S0 s gstasran_riser. oswiihs
DUSHT YBBHTLH JTFEw &0 ssTal_b Q@S
STISAT. gYhgs wenllaehsE e HT O UaTSH DG
Guwe Qar@ssrar. wHU9® sipaurer wenfladr
& e gautsafl_Gw Sl Qar@ S el _mar’’

erar M1 (5D Ferana .
QUITThi-L~WIT 6T |

QN - L.~ wrer (Wang - Ta-Yuan) everuet g Fer
Bururf, anecleiBaGure @ 8. 8. 1330 waa 1849
amgul® Qaiafisr@sefidd & Hmitilruremd Gedgeud. e
QebimadE abg Garuybupsie saBeyt. GartupiSlms s
fo owud giEHle sLda s e wits W HER W sd
Bo_Fgsne i apBOnERmT. ohigeTer s L
safidy Qearm, sLoon apds, sL&EeT appl Wwig
a®gsniserid. @aGanm L Band sdoabg Cui mi
urtser. @oat salfsefure GOOISH sdpops sy
Qatar® gawatilad  owpbgaughstal  Gufu sdlupd
Qs a1s s 1950810 s_dd GPhunisst. s 56
&%y Qur 258 @ i sdreiEGsT e 156y &l henp
U Gantaar, Siwc L @dr  Guls Qmliuatssr &ulm
amsamsssand ooms Bule Quses appBeraitslern
CuaapiOsianiser. Qaarn aB@fs Adseldmbg
Wi 588%r5 s10w0 55 TBFH ATeETEEFHDHE QarBly
unfser. w55 a@&ED Gsnfder sHURRDaTsHT Ref
Qoinigd 2 @, GEss CsiBalor ot eropBuSmESmS.*

* Foreign Notices of South India —K. A, Nilakanta Sastri,
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Sjedwmer :

Guiiygmen ares@bel ey GadalbBurdpe abs
autgala wyrdn awliad sebuner (Aelian) ereruiaut GHait.
St Bpss aupdstart. &. 19 Qe mb 5T Hpeger
Qa1 55580 ot aurphsii ererm Gsf@mg. Qbsioss
sups@rsms ot erhF@fuc s eary Qsra&mt.
oals Andssr srPULsLUD B Wt TupBImsamT.t

opssaiasSa Gey Gemp uranguiser REC g
werariser sOperCal. erGortstiser. s sy
St @AOIGBHT. GurepLT T Q_smzs suibs
alar@teld Wpias @oNssniaerud. awlo Wt bhenm
T (B% g &0aTan(® s__ada Qe app® s g THHSTIs.
WPESESST @B S LG aeTiABISad, SHILD Sl
wrs anphg aGausTaah wsd aarai@isd. Ggafs
&% Qure Soe SRFEHEGT P Slvaulas Gt e i ar
adrmid saisd Qerér@isdr. slhvews Al Qudu
grEald, Mpstarsiaad Gme@wrh. &L asEer app&
whas AOlsly a@lug aTofiu QFud HeT . Seutsar
LB gurd senéBaLterg. Gts QtBu Wiabeer,
w5Busmys sLdd TOSGD WHHEGF FLLIS Bmhser.

Gussvgafav :

OQuasvgafay (Megasthenes) erariicud 8. 8. e FrD
w0 GHBureded Qerimsssd wbBEEBmT. euf,

“ @gj(@wﬂmwaﬂ; QuaismsGu S, wewll, &m& b
@evaslor 10GHLTE 2.0GEGS QETRSEn & "’

oty i eSO HEA®T. 2

1, 2 Foreign Notices of South India ~K. 4. Nilakanta Sastri.
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Quifiyeemero

WPaWpgs s s1l0sE ats wauer geflutsaed
asiul L. maseley apgde eupss e Guiigemen
(Periplus). @b mrebe ‘Lyeflummn®’ erér o cumBp g Gwis
Fopldmss Qarposamrds ons 1@ Lyl mssg)
TG MILD, G LN UGHEGE Qarhsnrs Embss erer mub
9B aPImEBSTmE. omGs FTRESILGD, PSS
GTeana b muyb Bifsm (Argarn) eradrp emidGE Gsra®
Buriis Qan@gsnisernd. oism oarug o oyt ererm
DPeHT &G pari.

slpesBdmbgin Cereriligedr L sQdntan Qs
BT(&G aiph S0Ud SEED ABRsTEl Uy erfises
FODPEEEED Lo GosHdrpar:  srelflliy b 1y e,
L5ECa ), W SSTED TETUD JASFOEL  FHE HUPEEIEETT
Gb; Qonoaidda  wis QAriPerdisar  wWseduar
2 GOTL_TERGT DG TN 1) <5 BT 60 Gere ay@er m g),* 2,500
PG wHLUD BEss W gsser SUBPHETC 1.0 Aenpw
e gornler erarueg Brd o Hluda Gib.

QesBukisST HHo FT6T MImT :

Qesbunsais mauweisdrtiupd  aumd Qel@s%er
aoid QGsIE58 wW@Hhs oaIssid o selfluyib,
Qran_risd enBaEnEE War o @r_Tar FhS B ovEafiey,
wenlisrLubfu GeiBscr amstls amBer nar.

Gaywerarisaficr Bplienul) LspPES o D g LB b ot

Usg eTRT@ID CETMEHTR. (LS FiEHaT 2L mh (G
&afied wnender e e m. g uBdotiug g,

* Quiiyesen : GerwsssrQaRat GundQuuicy,
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< gp b gL 1D(HLITST wpnal) gi Bl p 1

TG MHMED o NAER D Z. GuraraiCa emeur Sevglt LB 5
Sefaadrsornas Gslg wohsd el G e .

s Papenl Quirms Bopai® U DB LIT ST
G5BT ey Jor® 2. v b Ly FL iy’ 2

arTLB0 HFPELB APLERHSBDS.

Goweirbucr GrdEsCe e S6r Ter @b JFFer wale i
&% 955 Seutser sloudes eramGamri Guidigl, et ser
msoUll Garsl L 1a&s 145 QaranBabgt@b. weert
sefitb Eods Gk saraabsiar @y  welsGart®
@EULDD S saT (G LEEEHEE APEE@@D. bFE Geld
uBhoius g GremLmd LPESBD STRTLLGE D F.

< ¢ ypodv parsew aulyGr® Qurar®
Quael pov ap Gri s sESO IS G

. a® Beragiow wiGgdmul upis Gerdanl_ 586

Saer  wiosd, weabalryd oiEBnmbsier  eTarD
Gol® anBpg. Hbs whg, Lbst aarp G s Ypbs
s15& GHLSLULBED .

S CUBGTO LW hE LSVTY BLD pBHib...
poobQu gy Dol g G BHGw6r 4

% I05806s Cernriiym s e o wafisert&u
Liaterpth &SI ApsBohger. AT (s &g,

3 u.@(r_f)—ZQ,lbuQ-IO, 1.

1 u@jj)- 32. 3.
4 uBbh - 74:6-186.

2 uBp - 16: 15, 16.
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X T

e uarT GamT e Uoat. QEts antz8i e g
Q&migULIeeT 65 5.
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Qeliang LEPUSTOE S uPHELD. -
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Aoigoanl e g LabQur D uL g s’ 3

Anclud BarQear ererp weuer LBfwt, W HEseT
Ban g GriwiGubD @ESusi (G Gdr $B%& Hpinis st
CuRdmLu s QEls AlnayemtehE o fug.
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abg5E CelBow @ ASHUT(,

¢ AT HT T DG QDD E B B AT
uewfl @ p &HsE UTHFT6D 56T H60LD
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sp T preurdl Hem pwid Gmeu G’ 3

areir o auflaenier HPAED 0 5.
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1 uBb-80:7.8. 2 uBp-39:13, 14

3 gab - 127; 6-9.
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SapHeraraslr WpiHssd aBLLGSHBer per. Gdeur gy
RBUTL-G cuBenSSHer D Fl.

¢ QaiPeny §HE FIUFPT QpBFHD
soui ool 11 ygolld arda®d BUYHSGD
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< ap S OU® urindsr QarHens ST g2
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GuIGEPug orerp GosFusstd FPRGwD.  GsdhrsTab
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AP erer b, Qouefluds 2 amaBg1 Gun@hBur g Beneu
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S6 @IY-LILIL_(GEET LIGVaI DED D AL G ®aSBHEBm i sar.
stiusseisy QEdaCsTanTG_ LT psefidr g Cypsass
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* BouLoemt] Heir

unisserd. Laerl Ui pEefley Le) cuaTeanEsn. Fadard
sai(® wApeMd. valer s Saysel aidrer WEEET LIGET LT D
&2%nEQstanCL. daer &L 19.50sTaBD, UmSEaumSLITET
emsrrmser QFLsH0OsTETOh anp@miser. uaoThse
BHbg Leaumsts QuimerE2r deuissr OFl@misar.

ussaThsaflsT HMhissT ©

LauaTBIFeT L) Bphsafie B _&@b. Ry, GaizmamLn
sang Sy, Gasiemw, sniny, b orearp Gkl phsefd
uater oolsZrl) Lni&seTd. Qur slanss QebuaueThissr
Aodgames oreér i pressr Cuaerpar. LaerEB DG Gad
®WEGD 2arer GHpowoL QlwSHl Loatssr odH
sraL. GuhBsrerasr eramam hoemel. ‘Lieuer aurd)  Grer Ml
waefifler Aoty Qadaaier pEEE sl o amn & ma.
Qopaer  vaeTdCutd  Guafow o e_wadEr  oTeT o
Caeunyd Ganegd.

BoeilorurepLpremi@a LGy GerBupaiiat Lo
sofier Lawms @phadr OS5 ST GaAmT.  seowmemr
YoEmsl |y, uvioss Belldar wEg, Gsdeurssoed,
Gataimad safl Buapomy @55 dpsost Gupns
LIQGHLD TG I Heut & IR,

¢ oyt ot fuflsv LIGUMaT LD AP B EBLD LpLT
usBBaflapd seoips Frarod &
Gacour s g i ardreno s %ol Qur gyib
@G ... .01

Batiu@snr 50 Qartlsnang &6, ‘CemGang. aced’?
erer 1 uaeTsmss GHLIOB@E.  Lieuer SBeir A pisernas

1 Spdlrur_d - wiefissbdHpuem - ur - 81,
2 fau - emisrer - all - 198,
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UaM GIT LD *

S urid@naant ShHrh, FEFRETD, WHPFEDES Saf,
ST Fauip giemd Lpd eraruaTaspHar §psmzs Gero@mi.

UssUtewd erer@ud e Gumfd Ere (ger Sivamf, Garb
UGSS 1, SBweaHe o CuUTEr D auETEIID 2 LW Liciers
sor 1065 G phFET GTET D g b,

UaIaTESANSIT @ MTEBEHID HDDEBEHID :

vaer wanliser Spwpd 2 @mUBuyd Cubp, Gonhssr
Wésaraumis Goidsr oo Spbsar oTern QETeayauf.
Uaar 3Per GQavdsend i amsL b a@rp e GErd
Ang. soawuraer GaramassaiCurd m o, dmssb
(i b), derd, GuBudtond Gowremin, vd&EsDd (o
i), stuloersg, Guilg aauarand. SeotiuBarss
S QenaGarag.Ear,

¢ &@pUOUG Jémwafd svebent. apr_mis gy
Bwmea BaRw Gsaldary ersvefluyp * *

GTEr O & B,

o or@or gy gl Qussd, salky o @l wugti
Qossn, alra edarsiil GOds0 B apdrmid
LiGuaT S@eT aper D GHDESMIGD. Lo SBDEE @ H ks
G GTETD IS GTEID M & BN BeaLTees :
Qausiranty, &AL LG BBBESD, Gy S8 Hoibd, RAangay
UL GEEW, SBTU@L_GLD, SaTodogeren, STuGeeain
Ao eraruaramd. Gaeslpwrs Qmiugid, Qe @i
vl gib, GemGerriurs Qolugid, Csrerers Gl
2, Q0xsrs Qolugd Gdowder Leserd erer g
@QrsPeriifanssy o nsos.

. a@aa - emisnenr - aufl - 197 - 198,
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wHRsar afiss Leer g BodHeL_ Gaustx GQ@uoedr o
rearBafBud s b sde Saly dr Guéeh Laerd
gar gneruaelr SefdEn: LTt mEhs W gediseu Hem s
Gurd@ib. Leuertd GuEmLbLT enb QuistaGer Dooleus DiGhiu 5.
vaer iy Seoluyd  wlimsut wés Cum Qub mé
FApdbg aumbeut erer my B wefiZen T DLy rewrid & DIBeT 1 g).
Gugud, ABHTD Ly G, W Hse, Brman Wpgedu
GHYESAT oot 5B D& A& oTe 11 i@ g).

standBut swg QuImET Erdd Laers Ggner mib
GLor1s devEbsd, eamemrid T Que® Gl hislrs
& DE®mT. DSBS LOLTBTL I 6T 58 gudrer  SL_cBgr
PO LGB  AbSLILEGDIG BgreérBu  Lieuertd ‘Y NFHHSLD’
orarm Quut Gumib. cHaupeond ereirL g weuer 5Pl gcrem
SpueB. amGs Gsterdu  Lewerth

‘e h g’
eTErLUBD.  UeueT 5B6r (3 hHutisdr Qevran anau, (36007 BIHAT
Qdrareme eTar b Saud & DA mESm . HpsBer p, 0

Y60 QUBSSH eTerLIcHem vE SDHORETTESE GIOEREm.
FruGsbawn, Qedsruayligeier  osmemih QubDm sz
QEUDQ (GETRISAT 6Tar ) & DULIOSR 6T mer,
muSHW Brvsalsd usarip :

uvaler &58 :

LaGTSmS o IlSebLpE FTOBD s Gupid
ear pamesf g Ganbdiler spai@e Lieverth FHILIGD. ourd
Bh5&F Gerau waenmud gub Q®5é 658 Gsdwonh,

Ueuer Lievuid ¢
&5 Qadntn’ LIGUGT S5 6F (h&aLhLnedd APEdT M1

BGT QAU D MAUSF, HER GarHad Mg 51§ F%oinedor Qadi gy,
SPUL-D QUL T LG (EHD.
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LIQIGT LD *
UQIeT LIGULI (§6mTiD :

Qrss3ssd, Qrssrdend, Srs1Grsn, Grssel
g Ruemasdr Ghst uevud GursEd;  weubgd Q.
uater LiehuFss il Cgar YEu QapBrd st g
gl L sangarsd, Fremsgd, Gandu s g,
MEas gBume Fbusgorer Coriserdrygh. &0@0sraamnf,
faBaiby, sO&EsTH YA Qomasercr o L QsTarn 16
Qamgw &g Cumiisar ShigLb. eurempliLpS SIL-er TS’ L 16
& glaaaud Biygd. FtEsor usGnl Qamas@scr srind’
Lrd sulrrad Skgid. snbyedsLer sriudile e g
ueb Gun@d. Bflucr @b Gger Q@maser_@oag, &
Bm_@ag o U Qstder, Qopdt 8m&srd Sdgh, Lebd
utgi_dr o U Qaranid rgiCnan Shgn., Gger, #is
sy Qapordr 2 QsSIG 1o SrgLeENy. o T
@b, Gzer, gisamy, SoTRE s1DH POAUSEH 6T Hab gl
o cinamr ansBrasd Brgd. el LypEmaslos Her@E
grpie emrdgml vaer LmLmss Crisss sengds
owwurs o LGuIBssne wilnssear Shgh. spsan®, QerR
jeb Qeoaser sobg LG L 10 95sareGrrd
g, WIB@® Gus Galuepd, LaETEB@® &t
Grrsuptd ARG eTeTLI G GASBUET® g Dib 2 cHrentn, !

¢ HyQmrLib QUIApd CHTL & Jib STFh
HBIS L_GETROGYD Gpovid ~ Quaned b g
Bl ib AP ETHD Froup” @ Guiribg e uyih
R @b vaen g Hwev Gameir * 2

F759@® aHuBL Bgrapd, subd, stHLTEEND, sTab,
oCrnesd, s1gnay_b, sTap’f Gama erderh ShkgLb;

o Lo neved gafiGuir® eflenriygd.

1 g@uasaiBubsar sfub,
2 ugnttssGeTab s,
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@QUseuer Ligvud g GemlaE2enQuaend Bisseude
WEHBS TG DID S HAID. LT Emss sFsd QeliouBaibd
uehLnd JEGUBD Sauerd GréaGasiBd. LTS
BCagnar Cerl@i&Eh @emmssr o s msR6T na.

usuemosnfl smeutin] :

meve) &5@ Lsaniar Fr1Bdmsh 31 euynsdr, Fhgs o0l
R auIn&EeT, UFMESSDLTID 11 eugnaar, sT@&and, eSS,
- Grabyy, geb YBuabhom D aemadE’ LemGaemL RETMES
1., ammwE Fhurdd IS g 2 efFH Quimg
uame meud H15Ga drerGausa i, ST Ge L. BN
QB @w @rdmg. Osiedl (& stw mau s S1&QETe (D,
Ao 5s s1@dhsd wodu g Gurl Gé &GN LG LIT G
BplsaBuadr(ih. Gmit Habsro QT EPESHYTD @b
1. Orddsasnuerd®d o®s550s16000 P L1 Ul
Omindd Gaiibs moe emblymen 2 BLOLluT® aumLd.
DS 2G5 By’ 1y wehunERS gauryid QUG mama
CuBHEACGL LTESSTH BRe LeuembGLTa QmEsid. 1

Gunel Lieuemid Qainyd Calmmuwepn Lempw ST
e b sretILGE » g, SLL_SRGID BB gTraph 1o el
a®sgl Qumguenesd, Qererit A HCBurng warp
wrliger Lurlnel Gl 1y 8lbe BATMES (GOLPESCoustnHid.
DG 2-BATSEAN Liddd Cang s apud D waduemal
sofldy dyns e s 51EQET o Gouakm Bib. Qo urZeulis
ofe o lumads o@aroner Fary &GOy e gwigu
lnlamied, ey ®us g, oranGeameyd @
pCBadn®d; Gy  wisnsQetls  orfids Gouetnr (Bib.
SLCUITH ABSSE GpTudch WAUSH F! LIGUETLON (g51h. 2

© 1 eabBussar gy,
2 o Pavn Gy gngd,

168



spsallsr Gurg Guisdrssr

Bawslsriiupdu Qurgeaner fo  Guicismubd,
Semen FhubgoTer KITiEs apy.a@Ergd @NGur 5 LTkl
Curh. Oungans, QIsPerd earug st iqursayd,
afigrsad, Bés gl deagisad daiEgh gramss
&1 HOOUTmeTS @HE@D.  Qéeludysertdd @y Serisdr
Sefsaarasiicc mausbs Qepssiud@arpar.  18sab
AL LaTan b o areter. &&HHd Gelwliung
Blouier Goar G BT GG U SDhadT aerGn Gende
Gumid; Qa’t Lt ( eisRarsEd@h  LweTLBbLIY.
Qumg Gardésiinl L Sdrysiedr Qeararams @y sSerbd
crarm eaypmstOuo@Epng. Ogd (Gem) aerpy YuGa
Quui 858mnd OGegidsin’L. spabryd, wWsBors
spadrd GHEGD. Bsaph d wHEE55E5 &0 ererD
Quuwd (Precious Stone) e&ngngemions eauytd, Heuliy,
nelssn, QEBrtas a0, WIssD QPoasdnds @HEEo.
ot spst Qapwps SIg @b G@Ds  WHO
o arotarGau. Wigid depher Gl wksefiar srafs
Bt QU NFssTe demod. B&Ca araiug g puid
oar&se edururr CQshBant oo shaar of HuBcd,

@é-,@m @D :

QrsBar 5Ber &E@W Gend Hger 2 NBS ST
QuUIDIESS. RO SO CTaAETa] PG WTlBSITE o
Ggd, &S gafl labluIG G Gunme QB uTsaub,
gafigadraorts damibg Ostare@8pGurg o @m_nEb
Galiway SIhEsem QL USTSD, 2 DBUTETETSAD Bmes
Caucm@id. oling Qoeradllind aeistsdr Sahenp
wHsswr L _ndaer,
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* . B auLnest 7,611

Guiad&aspact LPuaTans QEsEnluny s 8ss gof
UL LTS QhESETD. B@)H enlsceraafiss @)2%ur s g
efits LinGg e rrliougraud, Gremuar i psdEerT eith
dlangaisd gafl RmAABR par. scelsr &1 e Smzs Ger@l
u@ed Wsad saeTssdr QHEsCacnBn.  oQareid
Shgs Cerglands &pm ftulerd Qmbsie @) 5B S0
Gan”® ahuBalsi®, o g 2 Lk gl apb g (b

S}l BVHH D BT 2

gofielags, 2 n, HNBHBD_Fs0 G aper niGL
Iewisnsd shsefier o wind@iu srremdisd. W5 555
2 08 GoersBurP et saieLw dflussssnss afund,
9151 SelEecTEEn S, 2 LBuTELLGRE D g1

@arph whHpepdrer EhEEnd sl Quir mersBer
(Mineral Substances). @@eauseli®d, et (Diamond)
aarug wphfand sf ererp sTgigentd  satLurmerted
QBug. wvhpoma o eudefiunh Curnarp o Gensmser,
o uiflund (Oxygen), whHmd Se s QuT GerseT  (Gevau
Ceitg o Ol GunmeraeT @b, .

AU FTFITeS HRAIGLT [FeTEaT Gzitgmanurud
- @b, seupfdr BonBIune e bané Bz s, CauBue
(Chemistry) e pserie LA Qsliougid, LfGer@
Lgd s615. ECu Jeubheomps Bovgdarnd GuorBets
uchi s &Gsnan G CergmQaii g, AuP BT cuanEEon &
atemeid, BpEsL. gerowalrsstan® Bar@&gLh
o Bpbsgsneh.

L 1gs o mapth, Sewwliyb.

2. i @efitgs (Reflection), Gsm i ib B F®
(Refraction); 856 (Scattering).
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&P Haflar Quir G @m’%q.mﬁr X
8. gafl&Bar L erar (Refractive index).

4. wesPe aBt gellige; (Gepdard o6r @i
aparfli H6v (Surface Reflaction; Total internal
Reflection.)

5. QmPeed GsrLb (Double Refraction).
6. o, QEdph &1Osaub.
7. o558 erasmr (Density).

8. 2 nB, Qaug. iy, LHDIAPSTET SHETELOHAT.

I. ugs 2 HaILpLd, JFMOLILYID :

WwHmSSeAy LHD TOT AyelEns SHEEHD LIS
o mah Qarema. QFsarawisn dAme &S @yl
afer o Gou muB&ET e,

Lgs 2 augperer Quipellar Green  apedEsn miGEHLD
@iz JwLlLELGsTaLma. IMma BT L Dule
sowssinl GF GsitgeroTma. W@, SSTEY @y
Barionar  A@LULEGSTHIL.  QUIThET. JASHT ApPEEST. M
sephd gupidarorsGauererar.  @uEdar5Baud @meians
PTG L EI@LLTD Hg PT RUBETAT 2 HALPGTOT 155
Gsneir n&6T 05

&6 @G- Fefle) LvauaSLT®. i Liafig wier (Obsidian)
arar pasems, eriwlols UrGss 5860 G s, ~

Tektite, silica glass weoreaisr oy 2D GautiLissne
D_GOOTL..IT GOT GHGU.
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x Barneh 3 6ir

Opal crarLg LGS, SSETE@YLDLIOTSE. &)
BtQasnani_ (Silica) e HQ@UTHET g EHb.

ug shsafan el :

Quibmss SDEAT, PUBETERT FSET LI SLPSBIST
Qanana. @Qbs PUESTer o (eud, @ipRETer o 6
Sewiouyd s&0Gn. olses spasier Lg.s o mHau
s%riiudd ueisdr, SoLFgider saddr Hubams
(Rough) #%0UBaCu g cTaamsaus Fritgss oreard
snamayb, IS moaxpa mule o o dsah e Bib.

sw&@r (Symmetry):

BUE) o HATE LIy &&E shEeldr  patissr  FwERT
e erararains Qméd. st aper n aimstiu@®id. (1) eow
& grasoner wanser Gt 6T BiliLssRsalc) Seios 5
Qlawruns @QmEGD. () Fogord LR QEm FDFETSOSH]
Qur b gé sLEEITE YMmEGD. ANFTEHD s0%0 Gai’igy.
@D, Q6 UGDSED FHOLTHEBD ST Lig.apth Gured
stem L. (3) wsgsws@i (Axis symmetry): @f & né&E@s
Bana U Gur b 5& swsfrnEn. AECET 0§ &bhH0
LY EEmeE o, 985 o maub sTeIILGLD.

@bg st Yo pslnsOaTan® &phadr’s SfssoTD.
LBUYPL, upss Semwiyb (Form and Habit) :

@@ Gurefier Lig shiaGerdemnd gGreiginrar FEFFTH
garawaud &11gulund aid, dger ug shisen GeueuGeu gy
Gz ppims sefidsend. @l Guimeldr Ligshseie G
dig 2 e 1 ouT® staiuGea g Gu Dnd aup&Es SanLoli
arartu®. Qo spsefier aueris® Gaupumt’L_méd cH2%meu 5.
Qéspseia garppOster n Qlaruner @rassr et
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A crystal of garnet. A crystal of zircon,

1 B

S R P

A hexagonal bipyramid. A hexagonal prism,

1 3

Threeé crystals of apatite: (1) prismatic, (2) and (3) tabular.



& D&EANBr T HI G UIG0L] % T *

WamsdbryemL_w utsd Zone creriu®id. @S prismatic
habit, tabular habit erar’s Lea®S o a®. QaupHd Zone
earm vl sutsd gelurs Qrg. UL SuTSSHer
w%msefles pinocoids, bipyramids erarm 2 (HeubiseT B0k
SIGEE T

ugshsefear e pawwh (System), dflejsepn (Classes):

FDFRT IFssEeT AW FATET s Iehar i, Ly.&E
shHaler gup popows@er GatardGarord.  Jmaser
Cubic, Triclinic, monoclinic, orthorhombic, trigonal,
Hexagonal, Tetragonal cubic system GTEbrLIGT QU LD,

2 GRemgit g aerige (Distorted growth):

Qubmsds efisns spadr GupbLIID swsdi
QaraL aeriFRL@LWUETS QeaTne, 2 (ERmghs certé
Ao aoL@arper. AUEUIWS vYsE FLEFETE gear
oweu 2 LIRS E, Iupopl uidals Qeiyd wap
LweT D nsTSS GgrarPuBurBand, sapder wpetisenss
Feor_13 gyerar Ganemmster Goniometer (Angle measurer)
oD SEA@UERSETETD o &Her b,

uys & &aar (Crystallographic axes):

UG- S SRSEHHS Qlorune  @m yarefled Gemid
GanBsor LIG-& I&FHES6T erarou®l. Goubher dor g
s%rd Qaran® ULS 2 (Gasosybd, shsaidar searaen
b o Puwiden Bid.

@iy sge (Twinning):

B & paefiar LIy SEEGT BB AR F Aper 0 LGDEeT
Gor plsitgsis QosEh. @IUEGHET, LGHED gorsmgs
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g,‘g)rlﬂ @mea&nmg o7 B gafts uraneuGLmsd &{M)LDF'J@@&
&, @er b Pospaelids Goaymeunisst geir daar @mqrga;
(Interpenetrations) s BHESNLD,

@CGrelg ugs emwuy (Isomorphism):

U & DaEefar L& o (HauBiser GeT(MmE QmbsTe, e
PHaumEMUF FTitsmal. H@D Hauber gmssafer o ar
Sl ASTas eudd icrer apesmser i HudmEEn.

uaGea g 2 GamasEperer gerento (Polymorphism):

@CrGunmer, ogm ewinle wrmwe, LG i LIg.&
2 marhgeallsd) ewsBHasanid, Guerfe sfub, eeurepd
graphite, calcite and aragonite erélr  uensemLISFFNFHHET.

uy shigeflen eér Senwiay (Crystal Structure ):

e LIS, gar o haubQarHnL. 186§ & grer
Lo LG &RsTE0sTand 2 (Fatargi@Gh.  Ffo Lgan
sofler oo ooy eadswarerCst @zLIGUR NI S
LG E5HE TSN SewLd. QuRsTer  (pEEIE6T
Qanar. Ligsmster ger g Gsitg em Quiu Ly swrED.

@bzl LY.shseicr s mET@LUTET ApEs DiGefer
2 6T JMLLIDLE SFTEYdEE UG Gaiatan® g riu
wuwurodois g, UBissBissiar (X -Rays) o seBurd
smaislsr QUG 5 GenisSuneriser ol 5 s nOmisaT.

LI & Qpaoda. NI&EGOT Agmbsar (atoms) MBS HEED
ams Glariusaer (bonds) erariuBh. o apaT(HELD.
dsPuretue.  usorgmbset Qsnter_g ionic bond
araneid, @aydosiiBuid eBr Lroigyssd Gatan_ema
homopolar bond aremayd, o Gaias gurlméspP orBier
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Sgpssaier amLL b GPEBGES o Ganras  QlwrlisEa
metallic bond er@raytb Q&EmeeiLI(HLD.

wapl) LGS 58 gisTer ApeI&Eg. MSBET eTeormid  residual
honds ererm Blmriissarned gar p Geitg Osmis wemio
Siovorer. Heo Ly Shigefier apadan. nisafles Qmelis @)%mwrinys
&@nLd B)HESLD. .

shaeficr GuoTHEs SETMEEHEGD, AnDHAST apwd
& &t s)eT 6 LiLon goidaaricr eI, LT gmId@arer
@ %wriiy (bond) QapPbEd CrErsu Gzriy o &r@.
Ly o gy sefiar Gl CILiE F58 GDDAUT@E, &0 B os
@mé@id. ionic @ZmriLTED &6 s arn@d. Homopolar
@)% iy QT aptd A s S ATmLDmLE QTHEEGLD.

g EEsT OBESuer SOTREERES (@%ETLTeT SoTm
safidgrer &paafsr Heral (cleavage) @HLBL. @@ UW-&
oG O Co g ) Gupul  @lmiisadt  Gmbsrs
auclenwowpp 3% Lig-&Lb Yar&(tb.

ef&Bam L (pid @) %awr L1eos GuiT 25585, Homopolar
@Pamriiine gefl&GaTt T HDHLOTE 2 6ToTG @neurth.
Ly shigeficr FLOET (Symmetry) <@wiouty Gur pid g
oflsSETELOSE@HLD swéfgne QmEGLD.

iI, st@ir gallTSID, GETLLOMLSVIID, QaNFRHm D :

saflans spsdr, scngndE pEE LLLL, gefeis
RUGTEUNS @@ﬁg@@@@@fﬁ gofl maT(S GIﬁ)UL..G@JG&S'Gr[q_@uJ,
Ll Ga i, gn e Saaedad S L LuG&er per.
gafl e HUBL Assms D, acdarGusd aph  gaf
TRT@AFT DG CTETLIOS wrd HPwGacr®d. G g,
sadder afurss Geogud eaofl @ud wrpgddms g
DG THUDES PG T [T
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@ sodarGued i aflic @k LES BT Gafiitg
Geogud. LOUGH dssOWEGT mBEHEFLFHID.
aafzsd Graoand@uryg, AaGare Gsrili en_ujb.
gofl emBmapd oo CurGmensEnd o dsstar Gani
e o.@®. g geffier dpFanguyd Gur g om pib.
Gaspi.5Par CGanl L. e qar i erand Qamereriu®
Parpg. whph Curmmsefear aanss RaComB @Il BF
Geraali®8erpar. Qurganss Gerglmég o LBursh
LD gef, Gemgu gelurd QEr@sati@id weysar ol
wrgd. udrser  sanlole Gsrquw eustTiCGurGer
sl ow Aowdy @olrslslg, Qads wgssdar pafamu
s wand. @afi&Csti_ eremlon &QGstan® Was B
wrs, Qathdgsoror ulem. Qal_t il & eré
UMGOLE FIiGSF TS SNFTOTLD,

apCramamwus Fritg Le LI &&shaaidr o.ar GauBud
Semwiny (Isomorphsm) wnr paugned, seubPer Lig.samLD
Fp&Gopu @a@s Fots Cur@and eupder Csrl
arar Waah Gapu@d. @G sddc GesiBesn Bane safier
QassBam Banli aTain a7 pLIBugd o &rd. G g o withs
ol pEF Fwslliarg &psefic of pu®d. &l L@
PG gaisspmp GoueBsamal Ghop’ @ o Gsdgnb.
S00uT s Gudmsdsn Gsm e b, Q&ta Qm
Beng&BanL_1b (Double refraction) erariL®id.

geflésperp (Beam of Rays):

OaaCarmy 8D @of&Ed Gsrli_ eraw Gau pin®
Ser palowned eah marE gefclBRer mg). maug 58 D(ger
Qe gmd GeuerGornaf arap B gefaerr et g, CRMIRY.¥: 3.3
g m BApwrlveu (Spectrum) o dm@uaam, eeauglh
goliBarng. QEend Spwpy &paic e sramiLG
8pg. @ard Qsgsaraods whn Hpwho & P&2nSEnL_1q.
ond 2witssns ederg. Qauindstd Spb B&st L
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& paaflar Qur g GuistLser *

GsnGuwagstd (Zircon) @ariBnEG ABSIUg LTS GET 5.
Q@ dpwpp OGeupes Rutile, dpeperor demantoid
(green garnet), sphene (titanite), cassiterite (tinstone)
Doy sams GFsaramwis clehsser mer.

spafiér Apastn’ IAEED 4H02E0aTem 6 arefsns
amasdr Ulss ad&serd. geliuli  geflalars
Crays®, oo pdar Gami aanleoord Eadn®, GeuciBarm
@GTH&@ @"ﬂ.)LJl_._@dTGW GarL_L. ﬂﬁ&?ﬂ&%ﬂ‘é’; @:‘E_ﬁﬂ@‘é}g, QUGN
B ey @58.-0& sranCaciGb. ®m GBI L
DOTEYHEHEH(S o it sdodereperer geflaler LwsTLGSH
81 L aurtsTd @EB0ams APsed arofgngb.

ITI. gafaGmmiL sra’uy?sun N> APMMEST :

pofsa@iser gt port_ssPaler i LHO®®H ew &5
Dp@er Gedguhistd Bos rHob ahuBh. b sa_Sk
safler gafluier Gausth om puGD. ef&BariL_eredr ereiru g
arGm® e D! @gsm.'.@és@&nafmq.@&@m B 2ort_skisefc
@t gafl Geagitd Cashseicr ar@icd@gwngh. Qbs erew
Gun glourer oaL_sims P PG TlodE oL
sn1a0a  QBEGD. Qatmbanen o LBGurstiuBh  Emed
Refractometer erarii®id. Aovaimas smesaln, @)5%m
GornsBoa SHTEIGTLD. wppeasefics wrodlns Gsrew s
@g& (Critical angle) Qsnan(y Eeawr S8._0& sremieomb.

Gepaiand o1 @ gefli e (Total Reflection):

58 BEbs Gurgamer parl_gib WIGLEEHESTED,
S_5S (GpauNer whp e _shisefdr @ei&GsriL eraiw
SapPer wrphod Gsnemtisaialarp  croflsTas seus

L.
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Refractometer gofics wrms sort_sib, SBswner gofls
Ba1llL orelr QatanL. @uumss samemgurEh. He
Fuwwungeficc Blende gowg eaurls LigshisGer o Burfs
&LILIL_GOmLD.

QEsnpdimustanan(® al&Gsr L aonlowd Svem
LB GH HEED o B, BT LIKS ot L& 5@ [D(gb
Berglen Galupd @odbEn mers LD DISH FWmEGIDLIG-&
Qadupn, AALGLIGaNEr Gof&ECeri L TR EESHE (GO D
anar oramGanan_ &ps2r8u Q86 GerslmGaiuwban Hib.
Ba o witg Ganl_erer Genen MG BEsD PeBau,

Refractometers erévaund & pégen v @Crwpenmuis
Qi L eeu.  saupds Herbert Smith GT GBTLIGUT T 60
e Gandstiul.  sEdAldsr  gmtioud  saefitiGurib.
Qess0stan®, Ul Qaul liud L & beefler  g@eflé
Gsml L eremomr HLon&d Sremeot b,

Conglan Geiwtisnes g, smeduic Epliunass audrer,
GgnlmSer apeid, 615 Gofl LIGILY. Awdsis Qardrer
BaucnBid,  smeBuder@yp R0 Gasiowns s18sios ealiu
g1 qall merE B @elisg o Qe aud. saw i
@owé sflurs aowusgl Lniss, s@eli&@er @rorayGara
sraorin®Lb,

St 5DV ST 5 S 19.6r0wd Godedu
STE AUTEFloeT S _oi& sual&s, somaBatear Gudursn
QaerLbgibd Spliinsid gpofiL_ g @mawr LB, (el
ewuFemiis g Cuaundms g aum el QoS gefi oo Hmed
ambug.s  Qelgted  Bpliursd Qoae_tg Rty
Bamlipd opyupd. Fras gefiaipayd, @&ECar( BET(S LooLs
vLeyb, IR msuEOETHG g Qib, S t58

Behs soieEmland el dprng LTt HE Qanerer
Goustn L.

178,



& Haailar Gur i _GuisvLy seir *

Iiits SaNEsGD, arslngibed el wpwhas
seranode Capun® Gmssd@agstarn, obg Spadar @rib
Bopdrersts QosSarpg. bscr@youliGurd o
GariL_ arat HB&d 2 erer e eramGamnisdr 2 LGurELIL
160, A&CETH T Pé@em DU BPLH DS GLD.

Gsmigw gafienw o LBuTR&s, werser gefiuier Gsn(,
Qe Cards@mseh Gor-Cu moyd. 95 Gl
snEa|d, Ggafieunsab Leotu@d.  oBg aulera&GaETL g e
owwutierel  @af&GstL oranlmr, e HgmEsoTEs
S (.

Ll oL sphslad Cerglar Qelubmste sebd bEtb,
SLiihg s e-sEloL Bu &1HAGMTL LbDsH g
ABEss0sin, Ab3E gln&ariig aibd @ts Garii.
arein Qanam. SALGUIGalS @G Cs1l0, obs o ibs
@ @913 (pGeled saliu@d. Methylene Iodide eréirp
BALGUrmeT LuSTLBSSILGLD.

Methylene Iodide g5 s ageiGud Frgryems
ST ED)yS HH ML MaubHE Crr@és, smaBulsd se e
W.&@F sflurs 1°530-0 @G BipCanBid, BAIQLITHEn &S
shura 1742-0 @@ GsrBd Ggfuyb. SALGur efier gofs
Gsri.L. o Guimefar @efiEBsrl.  ranlerei &
G pan@a, SALGUTBEEES 5@hs Ba1BFT6r LeliGib.
9,5 Ceu @mﬂé;@aam;l_ erar  o@sporer  SALGUT BT S
Gaitg o Dss0BuanBL. @eAACGUIBellss Stssimss
sopliugne, s @ofsGsr ordn Wgh.  Ge8A0
QuITBET el TLoe) aaudssiuL_Gaussr Bib.

&b FaEbOET T Methylene Iodide sanyegi_er Tetra
iodoethylene erey D EAOQuiedns Geids gzear Gsrl i
o 181 a@h. Gemgu @afder ehFar (Phenyldi-
iodoarsine )@ GrL_L GTawr 1848 g 5ib. Bl& e rEss
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Bpaparer Bfl. nEhESHeawLperar . Crdoud &G&M@Lq_
ouub STEESD. Hsone e TOGF-Ger 158
SBsbd Gare_. sSvEY@us 550 GeluGauanBibd.

sgngngamls Quimersst Refractometer- @@ @iped
Gsn@grar 2 BuaTgD. YE)H TDHEG@®OU TGN
Sadsns shaend Qads @oiEGatL_fos o adnln&Eh
FATEW Lol woal. RFare WBEs Ca nur®srer @m Biped
Czn(haer 2 a &g, Gerglar Gaiuwyd sodar wasams
153 Bighs sdn@yular gor s g Qs Jmnd s
aplm§ spdHp Qtss CarBads Guend Supwrs mamD.
‘soder swEEE gouioul Guinsg, G GstBae
SPFUTODHSSMTD. Vg GIeiny. Qarm SeEnsFuTLHD
QmEsend. 05 T DEQETE 1 (S NEST SO 066N LD.
Y@ aThg pEFZsE Cengler Galisn gud, Sipd Car@adr
araueBgb natbgsCurBaud, o wits eroyd, snpss Serapd
T Doy, AaupdiEaer Gumur® Eneder o witss
Qe & CamlL 5@ar  derenard QErB&@d. wWians
wop Bsab Qexgan g,

soddr Waios At EB0Eks S8 @-B g e S
siont 90° Bpind, HpaBam’igdr 2 Lihs STPHG SeraElnd
saieldaGacy Bb. Gbapermiis BpaGarBadr, o » miB%ud
Garam dloouis) onaiBsrns swsrnsd sram(ib. oD
Blsafles & 0sE8s G aib.

Gawrler gaflow 2 LBuUIREs Qm Bipd GanBaeyb
@0 sLUEBS LOIuED. apdrgag GstG Methylene-
Todide-&@& eflurargl. a@® Gadrder gefiudc 2_aL_mgib
Sips Candsar autam il g enuE Cetbgans, donifamads
&nly gib, Guwpop dassd aBsfderey d, Qenes Gger
@r&l Leiurlir. @iwpe pute Topaz &% Tour-
maline earp Gadafidrm 1905 HEsT L conih, Topaze
Qaueirlen gafids @Cr GanBaner Gsmer mub. Qowap geiié
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Gsn"L_1bGanean. Tourmaline seveder @ CanBE@Enid meir(s
GzafaunssOsfub. Gompanar erds Qo goiis
Gsri_1b Ganam_ Chrysoberyl ereirn &aveded, Gemiguw
gaflamwsGan e ® @Qwdpe GCsr@sbrb STETUBD @
Srinaplatn. H9s @aliECar L s@8heé efuter dpaGst®
gefilfss LEBUH o dargne Ggeflans GQUra. L@
a5 5 14@ 00 maudg, s Gonéd natsBer,
wsde whseors Guiug Selrard Ggalanss Gsrer pib.

Genglaonds aigs sugoriulolamuyb o LGuTESs
ond ererm aub, GswpsC (Table facet) W&sab o6
gi@h. aglarame, 258 Guiug. &0, SLL L G550
SowsPHisTanh Gsrdss @b Qa1h&@h. & Adugn
@D SoTSlrS ST EDIaI Gl rafiger .  (Wab Hdgerayd
FTLRBHSHD sl 5. QS of&Can L erair @ppP e
o7 UG, Guand soder @rb, mb ey Qeveon oGeuBu
i 5B FHS B @I WE 8185 giciBLD.

gl snCssdnhate, SPois @ealésbapaomu
a@tije gGuraBe, Cudnrss gafews OF 55E saafi's
Lg rowg. sapser Gelwumodnbsre Gy gib 0r
SOTREATSTD AL &GLD. wsdd uFans @b GsradL.
QmereL_hg LITSLD Guansapd, Sa&r Aali @b Gsraom
Gmerer_bs LTED SIS sramn L.

@05 555mSB0 SaowssiGupp Tully refractometer
1925-6 2 paundsi L gi. @& GuangguicrGue masHé
Gerglen GellaughHaEns o.ororgl. SROQIL_GT B @D UF
&P HoEpIguD. |

1935-0 seim®lg.&atin L. Rayner refractometer-a
ALt 5P0@H5 ESTEDY- LU & 2 (papererg. Qg #fd
GuILar&Qanen® el Geiug SGSBUTET 5. AEEGLE
amd gofl @) %7 &8 He PLITSLO. o5l eTGuTp SpGurd
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Gophgs b uri&gh GsrinGorsduldsr aped b
untssand. oaasar 180 wged 1187 e o drer g.
Gemgwd gofl GReidy.d odamd eflowu ang s
2@ B Geran. GuadusasT @iy gany S SALdd
&lGu D perer gi. Cazmawpp geflowus sGEsarb, 2 LGLTET
v ngGurpg A-T580Ehs sdnemy.ous stéEsad @
APLY-L{GTOT i, HET @D DENFWIN LOG Smds 0L DS,
2witg SUPhS Somasct TOEEE SNWGITET HFPHD
Gaussn Hib.

A58 Bobs sanemyé&ss LuBd Blende L
spoyp 2 uBuidingie 200 amr e aOE5E5 60
Blende-&@l LuB® marios 2 LGLIRSS, DOTEY  6TEV
s@sunsrdilrand TBOTalEEd sorh Wadorsants
QoiusLar End & pu_twaulméeh. Gsupems Spinal
vl aamg o LBuBEs, sorey 1'69-&E o LG B,@D
@Qaer paflifE@h sdrew o158 WEhs &1 (@) 1g- GBI
gpOE o panarstd Apd Car@sdr B Ogelanss
Gaflud. B uwLrs Jeraad &auai&sen b,

alraner gearmsaile galsCari L aeir & gl F60 &

PO Ao ged AAGGLT mlar A58 Wgts s eyt
@A, LT WL Saeder @t orefl @@
LBbLY-& 5% B g, Eamgm&Eh doludEuons 12
Qg 15 g Sy SDefiehr M seualEa ara Ggeflanss
Ggfyd.  GQuivpen piurd g SeTRET LoT 5By Lode; SLu
LOTET (WpShEeT Qaut’ Ly’ &paZerud GerDésentid.

Total Reflectometer :

ot pié Gatewrsmss Gananf epafi&Gam L. eraor
atewis LD Qssmdte, wmréCsrar GULY- QULPEIT BT
158 BEhs sdn @y Sowhgerer . @8 &hHo@ern

182



spsaflar Qur & Guisbyyser *

gy wg. @of, uloLs ST @YY WTE  B6IT(S,
T @0y Tef&asiBLD. QarlnGsr &8I gib, Heraysar@gafioursis
Lot o Qe FHSer 2 ererer.

SAuQurmefies WEsSmas s Corglean@sig GariL
ereior srgmiges (Immersion Method):

en AMLGuIGelsd @ 0% WPLHED mudEs e
@remy e gefiés Gari eraoramiiey Gou MILITIY BHRSTEH S
o6 (g, et @G LILBLD. 30y gafiECGan L cramgmcTer
mer gofl 2arBEmayd BACGUImafiad mw gafl  em@Bmeyd
SETELOLIGTOT  HGBD VWHEROAUGITH &0 W nbgeiBLd;
SETEIHEGLD LN Si. @Qrss 55 HusDO &haefiar gaiis
Barl_i_ T &% SETEIENLD. @Qibepenpured aulemsg LIFliGHLI
WL &DEGT Gararag.ald 2 LI, &haefier gieTsar,
Guredasr @aubPer @alEsilL el ST LD.

& e ot B 1o i QoucuCou m SALGLT (peT Sefled aeud 1%
w6t wenpdEd SILGLIGST BoLssa & ID @6
glaflenw Refractometer-& aaibgd Gstawm eramoreiuic

DT ENGUE ST GOTEOT LD.

Wa QuT T STeTTs Qmbare memsTest (Mic-
roscope) gian(Hé s @-sefics BALGLTGEsLeT a5y,
Gonglm  GeiwGae GLb. Qedes Cargsd AP
Sera grer GacnBhd. KRG BfuGurmeflebmtg wHOm®
BACIGLIGEsEES SToTHN WIHD PGUTFH. GTeT &DHpls
Quiugt@®, @Huerer s @y semdser Ceudn(Bid.
Guiu spserts GombST apLrne Savanhseicd B
Saafi&seLd.

L eredoremficy
CILIT & BET(S
Gzner mitb.

ARG gefl DS sadped @efiEBsm
295 Gaugun® BBEHSLOTE@D, G GTled &M
ol iLBLh, HASET S5 gerer (GO DEE@HD BTG
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Paf&CarlL . cTalnger Qramy DG & DéEampi FLoWTE6D
Guner Qgefar st et . QuImer e P EEQET o
wr@rin Granyar @efi&CamnlL. aanseybd snb ererm
2. D@ D PULT .

Geng Becke effect crarLig@d nverg o Bweorid.

PH A T5SEonts s siBefarm srhaner sors
Bapad @ J-its s _s5PhEH el Gedwm, serid
afslinssd eritSmHdatand o i ca &858 LEsD Crea
Phg Gsagd. SlEeh smsms Cosls sHsm pew
sremiou mwss, o sfungd srantiuBhn. pensrafaow
Budgrés & pEGst@ werE UiUBD. P pEs & ntiS
Gan® SPBens®s Qevaud. Csm’ L oremesier Bau in®
\8eir, griygh HerEBOLGL gofl Genpainas o _deer _&58H
Gerens 2erHBeiERFND @ Mt & niEGETB Bger pid.
Gurp gy Cuy dMLGuImels Ger sl CausnBib.

sl Qurmeralord (Solid) ari’iq end AALGLNwET
sofier gofl Of&Gh YHpd DS FTH, Fdupen paaficd
gafti L geflau’ uuaru®sDE Cerglam Gedion g B .
Cuand AALGUTBerEestier. gefidEBsri i ereinr Geuliidle
Gau g’ L mé) HB&d 1oy potsenw, gensratis GFrg
Tms@orennagid, Refractometer-o eaudsiu®d Al
QurmpEsd e pulsr QalidloulGaly Gmass GeuetnHid.

QCsw@mis Gultuabalaruyh G glandsont b b.
Qardh&ati i Horar saedar wab CoaBisads Qe wurs
QosELIn @6 scvEyy s garbod (Slide) eTIG]
Qarein® Seoinp s, HgarBud @B gef BACGLir e
DRE S, ASH PIEB0 g LIS 1T LD,

pemaraidgorwn o gdlidanaGe apnpBuimsadr p
Gurmler gefluBaleigh stevard., Sanen s gierer
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Monobromonaphthalene ererp SflliGuTmafies sl emeus s,
Sanars@ e 9gule gefitiuBessidn (Photo) ez s,
Cudmia gaflows Qsigssts AwsGsiis afitiuSey
T &EECaan . Eeder galld Gl erem, BALGLIT®eT
&%ell_ HRSTE@R, S0 @ e CLTdmbgl, BB
gafliyerer LiTEWLTSED QIS5 & i Te?n&ECaTH 2 el
Sn&ad Csmer mibd. BSAGGUTmrelL_ sevede 55 eremr
GMOPUT@D ImGFahHH @m Qoerler erala&EGsTBLD,
claflibsafier &mitiECsTBEEHD EranriBL.

@555 Cerslaamuuri’ iy QaaGam gafid Garl
erair ol Le  Blt@urmersder  eTHS53SO0ETOTEHS0
Cauati b, QoucuBoum  gofis Can’t  erer 2 orer  Bild
Qurperger @en_tiig ofls. 956, Methylene iodides
F55E5MS era|er QFissard. Caumr@LrEe S gL 6T
Tetraiodoethylene erer » AyouFensud G 5 51&E0sT6TETAT LD,

Bes@ompts Heva wrhob (Minimum deviation):

saddar @alls Garlli ssarenn WpRurs Qb
Refractometersd gjara) 6T(HdE (P WUTLAHSES, ST Gaiiis
Carl L aranlmré shm sLuniss stenGausGuree,
BID UL L& wWed Denid angiirer Gausin (BLb.

I @shEt Ligstidy b, OsrenGorsauh seisseiGu
QEBIG5 5 IAFMmEFaHHNF Gipa&am 19w Blouic OsTe_ @
goniometer ereirm s@elemw 2 LCGUTBEECauE(BL. Gceiu
@mﬂ&&pmpmmu Ly &5PerCinsd  eflpF@eis  collimator
aTaT D (P ID 2 e ®. Gen sl CFiws GaramsHn iemLob
sierer @ wenser Cad®. BahEGud Guilu s,
S LSS SD BIGTer RS GDILTS TB5 FHE0STeTeT
L@b. L ssBar wenser QFhESsTe  QmEEGLON DD,
opswenser Gsmb Gar® Gsfigss FaLer Quim HH Gl
(o1 oiLb SIBIGHSTEHND Quip@Osmen@® gLt L b,
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Qaar 9@ collimator-gé @erw oreydE Goyrs
i 5P&0sTEn®, GO @ wpshisaiicr apalmEad
- ear@elaud Grmigw gafller LTengude OFnCor&Samu
DG g, Ly &5Der BapssHe gefledipd Garemid Al g
Aifsrs WGLr o, Ly &sms OwHaTss DHLiissTarG,
Qasaflaugptd Gramserws QarloGorsSuisrapald Sousids,
9 G orevar GenER, OsnTEpFdb OETEHFLNS BSHIHG
Qb g), oL LD JhLTE BETag LeluBD. orbg Blwuis
Qasafloumid Crems  (@Herw  sereiafer o, LT HHibdyy
farpCsr, 95 Wasgompss DBl T. T-&@b @Gerwd
FpE Qe waerer D erarp Garemsamsd SalEsaLd,
9316 g pis DflLBsreorid D.

@82l Ly FHems e QuirmsDeaL”®, Qsn
Guré8emw T1 erarm H0&gs QaranBabg, GUapssse
a80rraflssiLdh LG uFmT ST AmL_SEa|b. @b
BH20uier OgnlnGrrsa erhg Sjorels o cror gl 6reTm FHaINE
sajd. QuGurwpg Osr?GsréEAmu S@auTn IYiFsH,
SorTaSsE_mL_ D eTerm Sere] STL_(Hbeueny &Hn&EQeim
ajb. 9g8anod Casrglan QFLBmbSTD, QUQLITLY H @Qres
LTagl Wwss8e a80rmeliigond e pubd Ligaub Qsri
Cor&s@uie LeotmBnd. @QhGurips Osm?oGsréss T Gib
S ararp dore) GIE5HE0STETHTILOL.  WHH PSS
a80rrefiggene opu’t T1, ererm Ierelefcrm, S ererm
gera_cr  180°psF Csiszs0stan® Hfés, Qmupsn
S@pE@ED Qi ayerer A erarp Gastenr Jerey Bl &GLd
(). @ A, D earp Gstewr eresdrsEOsTear®
n=Sin } (A+D)/Sin § A erérp H5HrFms 2 LBUIAS g
gafl wphajeran sremriiLiBLb.

Brilliant cut omars9e, ogliussnrs afiiGu aurr s,
@8e ereveon gaflyd o L 1mGi erHOrnafis siei®id. Gioaud
Qs Qo wesnsens@orar Csramd 1% DTS @HSESLD.
DSOTRD  O)65 WPSHSLT 6THFHIHESQETETeNESFH LT g, LPSH
sen&@mL_wid o drer Gsranid, W&E @@ DaTs @)mES D
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Minimum deviation of light traversing
a faceted stone.

e, [0

~

T

Course of observations in the method of
minimum deviation.
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L Tg. Og@o PPz 955 gpuiaaud @QnGule
998 Geu pir (B eAemuh.

IV. gppesdd aBGgrailissd; Gmpalar)) osr oG
gaflT g6v:

@ sadarGusy dupd @afiisd @Bk LGS s YWssD
- @00y o8t afl&sliLG8arng. LHO®®H LGS VFeeT
Qeam@arpg. aB0rmefimd gefiler era, gofidadeder
WESSHLED Csramgasi QuIDEHD, FPlLTes s
serenauLb - A5 GolECsT L Sgaran,  psSHHer
gowi Gadopl Guiossbd ederg. ed@rmefmd
gaflier seradpE & Hu afiyd BELD.

Qurgans gofow gés wosura Gidswb.
FwhHp sorBafier i craer SBme gaf gib gpofl Axdé Geaa
ST, P Dl Qiib &6 @afiLEL_USTET F). GTRRN 6N Ea0E
ShasEpd LeTLIGT L SN WEFAGWEDR. B FOTR (LPELD
UeTLETCILTGEaUD  SFSSOTSD QBT B  @alamnd
Gar@®éaih. Turquiose Guner » Guarenibiner GLIT (e Gotley
tervsartiy ( Polish) O BL_TES (WPLYLIT S O HENCUSEET
erQunp Sih wigorsGandmE L.

b sds gofser :

sy anoner ey 5B HE e drer gefl (Adamantine).

Liafii, sarey. gefl (Vitreous).

@mygedud, 9GRerGunarp gafl (Resinous).
ws500unerp gofl (Pearly).

prfGuiary sallQuUIGETSTTe ST CLED e

(Silky).

S

anauy $msiBunar D &1g.GT(LPLD, @mﬂé@&nﬁ.;ﬁ;ﬁe&rmd
Yy gafluyd Gemedri spadr BssGopanarema. Cassiterite
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o DEG®IU ey FHer uetueTiLd YrerFupd Qarer g
afi&Ba1 Lzl ®arsHnE @ pEG®DU FIDLTS
o orer Zircon, Sphene, Garnet, Corundum pgeduieubidesr
gafGelupgaraomn  oayd uveliy Qapda gelsess
Gen_uie) o cren gl G PEG®OOU TR IyeNEaESHEEHLD
uefiikg VR G SN EmY- Pallamuslatau_mas.

goddar o in S@ulussated o Hulh gofl o dr
Qarfefl Sheen erarliLBd. Sowms (GEdtss &dslr,
(Corundum) wapfeér LL.& H5Rer Hagds Corda, saub
B whBulelcr n @,m G psaTar afés e pasr Gaeflaus,
goa 206 @afiBurd @afiGeiuyd. @éspseiar WEBW
LgE AFesG 00° Garemmsaiey oL ymb oewdgcrer
Bar@alars QUI D55 Q65 2 Ogel THuGD. o GsBaiiy
Godtsssd, 208 Gndtsssn Qaubdar  Cuenrsid
vl wpo  eupapliurgaud, g.Ciyohd L& AFSEGE
Genabsram 3@ Ul oL ursstiul.@ Qobsie, @eubhBer
Cusipssds o Oaal sramliL@id.

GSGelitss shsale o Oaefll Gur HourEGe o_aiem gi.
who&Es sl gid B g SmewTCILIL 60T Lh. SPEEHHGET LD
glorer L& Fusferrt OQUIpids GaGeaured & HuLb.
uvsmss shsefignd adpBar o ymb WEBW Ly s
K55GS Ghs1e eotar CarPsemid GFsaraw 2_(Hepafl
&J HUL_6m LD,

Chrysoberyl, quartz (uefitys) s hsefer 2 _1mib
Guady Gst@ssr Qstan. \ydusar erarm & miiy
stamiudn. QECardsendEs QeiGanem 580  Hain e
@adgl uniss, upddes Gossts @ali&shen
Qoo gl Letubl. alabs Cuduriiumi i &bhaeier -3
sord Q&ECs1PsEnde @Q%mwruns QméEbuy. 2 (e &&0)
L_CaarBh. Gfu gafl War gefisaiics @z W Gofluyd

srenru®b,
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sDxeNdr Gunr g Buisviyseir *

ydsaan, sup@sed aaruma Gad’s Gured »Gs.
Y@® LeEsan srar@e Quiams Bob, psabsrarsznd
shsspwis w1 hplin’ Gaer g. SWGE s Qubams
M nid rmwd EaLTs o oTer g.

wludsar Chrysoberyl, quartz Qespdis wrdmb
T hul.Lgae. sriGurery s@wliuder gofl SSLD gereto
Ganam erhgé sHLb HGBE WEIIN o [Ganss s
awn Ganerpib. Sapphire, Beryl wpsdumes @sseramin
Qe __ana.

Ravdfigs Opleowu Brdis@h em&  a@wlybser
Fonataii@e UIiSGSHUBD AMTaEEG HIL-UIDTETEG.
Guiugner GsrBsar wowg Gifsdr Glomurar Gsn@
sofidr ALEPHES, wddhes OsiGsransds Gorés
s gefl LoluGn. Goa wl@ (Sik) erariL®Bid.
par@Guierp  2.07 IDulibsaGatan. Gmaltssacnesy
(Corundum) GF8 iy Ggrer pib.

fa shaelis), Quioms geiy_dr gefl GG (inter-
ference), @ofl @gbise (diffraction) erérp (LD DSET TG
o huBhd veruaringE Gsmid.  Topaz saebe Gupuypls
barel@ad gofuaraghn. @lderaser fpegasar feathers
eTEor LILIHLD. ' :

sh@yantasadsda (Moon stone) Govn_naoapd, Guime’
L_neipdeoaptd, Quedu se@serns wrd wrd IDOEDHES
@ aypstar 2 GrGarted Gamer pib. Gésdbs &0 o Hi@e
B gat wem b GiGAGD.

Opal GTairu gl LI SLOGED. @g @wpbyBurer o Qurmer;
8t Garen® GslugluL giEh. Q80 gefur.  gaf
THuBD. GaGaneafde Opalescence orarg Quud. &e)
spaefidr Gubuylinie SerasefméEhn. Qapded &rdm
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* JGLD 6w & 67T

saBumss @allrrg. Qapop Bis wss, Gliteray
sofier BiGsran®, .gafl sPybgarawau aobg &bo
whisaTE’) 95ETe&GD. Qodss &fhser Hydrophane eras
LBL. srgnyen stemen (Calcite) &haafics efcleddE onfavs
Gipby 2o seiohg, Guadu gadsertas Gsterp, noe
veruetlamus QETR&ED: e GaiuiBand @ sseraio
LT LGB (S LD,

V. Qo®mss Gamrrio (Double 1'efraction) :

Senisad shsalics Le ghsErer Lgb ofienu Gaucy
Gy garernQsnem_ Gmifaurals SAGLSE, e bder
gafigarawn Bas AéseonssGsrar mub. Qa QmBoss
Gam b erartiu@d, @ g mrGr mib WPpES5D0 Soualdsd
& 1 W FHA,

Quir gans eTaands Lig.st Quimdraesd QmBmes
Can'iL§ gareweudst. (b, 28ad Apliunre Iceland
Spar erarp auanaenw 2 " Qanedr_ Caleite Lg.shiser Qgerf
wts Q5saranamus sl Gaer. smasaoomod &0 g
&8 Gsflyd.  Qabhdr apad LEsHSw &SI Harer
Ourmarator’s LTiés Qo Ly s steorlu®h, @
LG aBEEES o oior QoL Qeuell  oidbsdesr &6 e B
Qur pFST(GLd.

STmenL. &Haar’iBLnc gesaare Qgefiauns @den
L gub, Lhpamss & haaic QSsereaLenud &1amaTLD.
vl Qanlt Sull. spseic Buaxypss@er  apald
a@tiLésss @raslaliLniss PUEEST Qg turss
Garar pavgl  mLg scngmsGa L@, olivine, zircon,
dicloemus (Lens) Qansr(® &nemraonib. Quartz (Lefitys)

aaede), QssaTan (Fompans QossuiBeud, it
saefié&ss Leulu®ib,
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s Daaflar Gur g Guevrser *

Toend &hHaaf gib srid ek Bmelsd LTiés gm Soss
Gartgnar Gaergub. sodws Brllds Garan®eu,
A ugass Gsrard, G Gael greral auay HB&AE
560sran0L arerL.

Iceland spar $&Q® garHarapend aimd gofuier saranto
whPad wr o bRdrpg. @sd s6lg&TBLD WHVB®
sE o @ads FHGRTT LIgakEsr  sTelnB&er per.
Saupdar gofupd w1 puBBdang. Gusd ss & &bo,
B an® @l abisafer @aiGainer n e b Sl 0 g
@Mlmrymasgnar  stamiu@d.  Qaupddr @efl Fwrs
Amésin, Genlsatan soreld B, s FEHGAUEEEHH
gl wopssdGadrnar. @g Polarisation-o & pu@
Gt v gl

gngigen o, craen s Haeaaf gib s T1EF QFo g
Qarng. B0z ot stamen . LigssHer apond Gser
Gaweflay, abs ol absddr Qusmhseic @arNsE
Almmins oarerg: wHps Devsseid @k saGaured
agar Bpsost OuT pFsenEh. TOmafid gef 9 %oudeir
ST smats Qur pibs ol 1GLb.

QéiAsb Guuwondd 19065 Gedgub geliéaBtaafs,
@ CGioa Snell-ér B&@ o Cul®, sadger osDang
Waud G Gussds Gedgib. BT Gamlt . eraemid
LOT(w Gl DG FTSTre el Gy amawnid. HAmer HerGassid
Benes@EBmes WIpLD. G@er of&BsTL L ren & Snyews
GyamaSar pofdlanL . orameiafernp LgOLIGLTE D&
WIETD JERG GoPUTD. GSsaremn seodeots Quir pi%
s55. @Qa ooy Gos erarti@.  (Quartz) uveliigd
addar Spty Gosder Casb srgryar Grenauiar
Cassogd_ BEhss. &0 Apcy Gravauler gofls
B L_crein sngngen Granaldar afdGar L o1 v 2T afiL—
Bshsg. w50 o5 Positive i,  STRHmEVL
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* [ oL 6mi] &6ir

(Calcite) &daler #rgagan Cremva Qu gauns o crer gl Aoy
Grosder @alEBsrii & (F@mpans o ameTg. &8
Negative ararini®ib.

pafl&aGan L erem
Quui
F1gilrma SpiGrans
Quartz 1-544 1'553
Calcite 1-658 1'486

Qeuclis paflssearamis apdr 11 @i sEsendrer (Tetragonal),
8 sssbamGancn_. (Hexagonal), snliap s gy o maueperer
(Trigonal) Liy.& 2 mouperer &paelics sramtiL®h. GoubHdo
W8 HEasE Qluuter Boslds, GuBmes GarL b
ThuLrg. aFBor gl aFs aerlL@Dh. Gaaums
Lges  shsor  geflowul GUInis @rés o derea
aartu®n. QiBosds gofl srsrrenBuss@sn Gsmad.
whpsBmesalss agaTGauath wr mib. pofl oFadE Qehgs
gnas Qeam agdr Gusd e sBawnEh. BasE@em oy,

Positive gafsgdramwmn o e w Lig.s58 (quartz),
AL 2 BaSBIET Wl o mad oy mBudrer g
Negative @omd geranvauwen_w ug siPa  (caleite)
YloL o GafBad an’i. o mand LD GIGTET S
Spiy Geos Gsdgud gord o’ e QUI.GINTE D.aTeT
s@wgter QuBmeslaT i 0 LsLGrer & psadr [liil]
garamwicr Lw Q&aNST o7 HLOSer Dar. ‘

@ERsaHa%T * Borss, U ESBH o or  BELolicuLt
Fletcher Indicatrix aérp L. 2 Hawnss ST L_caid.
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& Daoflear Gur g1 Guicbyser *

a8 grgryan Grevs, Apiiy Gesssiar Basadr GafiyLb.
Refractometer-&0 eaudgs Genglr GeliuBd @& merg
Aeriigid, @S HEETLIS, WAL saTEBhE Qlarure
Qas” Lt Gusd gord Garare. @résals LSS
Refractometer-& Genglan Qelumsne, glmd BHLiis
QaranG_oug, srgnran Cravsdgs Fiuter Hipalar(d gms
wind@E@n. Aoty Grossss sfurer Spo Gsr(,
@Qsafafdrm otime AoSF0s6Ey DOUIGLED gL 6T
SmbGas gz Cemh. gofl afssg Qlorurs Guegerd
Gau’ Lol L spsafie, St PS50 GSFTamn STamr
u®id (Tourmaline).

gofl afssss Gehgisns Cuigand Qe cnul
1 @BsTe, BerglmOsiu Guspsd CaTdsEpd HFWTLED
#Cri2udcd BpEh; @efisdremamu By wr g, Geu g
L oL O LEsSms o LOLTES S Q)SSETELMmL BFTLGTLD.
Cuagpasms maussé Gsrgln Qelubstd, scneian
WL &r @@ Polarising filter-gg 2 LBuIBSEs Gla Lo,
Polarising filter-&@ @oLwier gorsBa0sdgb gefl S
&% el Qe gublig & QFluSs || USTE@®, FTSTem
golsgerer Apsd Gar®grer Qsflud. @bs SpoGsn®,
Gophs gelslar’ L adnlons @IS0, g sefc
L. s&sc (Positive), Si@s pofléaGami 6T @t Zeoor &5 D S SV
S8 @@Ly &&Ee (Negative) erar Sjfuicr.

(Binnial) @® SFe0 LI EHEdbTE OBsn QéGRIBTD R
SpalBar® Hbowuts Gods whmery 5% QHEPED
SesorHLb.

9,600 psBu @afdGsnL L oo o Ha&zmnts DoF
Lo b ppen D@ HETOLILG SGHSTE), sarHmeA Qs i gefl
WEEU HE5EES G55155 GsoaladiBd. 9,&C0a 2 LBur
BsstL0D peusEsd PEBU snsBpEE Fwsdine Qns
soCaem (b, Gupemsts Lg-&&sHaef Qagans Qs
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* Bonent #.6ir

saclipé Cerglm Oeiudan b, god Gulad Geud
@sutsl Lol e lule. spasfldh steiug ofg.
R FOND, Préad shaalas Basmmmhs Foswrhns Caram
yop, s1ganlraster @ealsGsi_ L orenanldr »_cnamn
wBlous Ga1dFz0urBgid, 6 piy Grensdey Feovul
Kaorer aBsr @ wBlUSTIGT QanPsLh. Qm AF5saH
gofied Qm afd&Bsr L eroimamicr WHOLSEED, (s
e g~ b WHsEnERan_ Gy STURIGTAD Z(mEEGOT LD,

VI. spmafisit Bimio, @midmio &STLHZN, sHsaies gal
o flghaiur e Bmwonw (Absorption Spectra) «

P0G soddrapad QaiGornal Gedmw, teailg &ryemia
&erTed Ll @ phisor Qarer pildrper. Ggoflana mers
Banar picu g DB gL B mib, @rAmd & LI e
Qe L i BEE@bLEUTWos Bsrer pibd. He LY
@ESS F6T@eT Lygih gaflowu, Gmdswors n_flgre b

pofaetrsl 19faeh ot o G, Qsgaraw GmOmid
a1l (gm arariuQid.

Ao : aoans &L19.(Quim e &em b, RGN meraEnid
@rovayég geficw o AgsBermar. 8 nworloter erdeniiLre
soflgnd swons gef 2 fighsliu L nd, s Ao L TNELTE
Qmésh. Funrs 988 @ofl o Agheti Lt erdud
Apwts  QméEn.  Smwroder CauaBay uratsads
QaaBaip seraids gef 2 Aghelilnd, & Apioss
SL0n. @tdpd o.fAgsetu@n Bpwnloler LisBemuu,
SeGasrafder Goussanguyd QU DESEIED. Ed, mo 5
ERIENES ceBsih @ nGsttg o _nEh afiaarls
19055 Pusdantqus e atoudcoeon S B, udis &phaeficr @ o
sEnd ges (5 &BouBan e mith. &7 Qareir (e Pauliy, Léans, oar g
gaflalorss s@hs sods Gsisg), acis Ap peflaiyh
o e n&Eend. g% Chelsen filter sraTLIen 5 EQ&T B
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oy nallodr Fum i Gusobeynoir *

S Bwenid. @ g 8 owondouder Falihiun$5H% @ & DD
Lb, LOGHEST HOUHD LEMEILTEHDR P &Davpenwyid
e eBsGeaes Gedub. @Qaarapeld LNfés o aeiowTer
& D& RautiunEad AN oa 51 &b Paulirgabd, Gurdé
& hadr umeursab Gprer pib. demantoid, zircon ererLiGr
@aerapod Haulinas G516 Hb. Guily seasler Gt Hoib
mar@ Ogreérpld. Green corundum, green tourmaline,
imitation green sh&cT (5B sl O ameiuldrapeund
uéemewnsBa Ganer mib.

@#s Chelsea  augs O smedsE whp o uBuren
aepd 2@ GEuHms Sad @adrped Halunss
Garer pitb.  BE@R, 2-GHIDLD P0&ES DET LEMFUTE O F!
snbuedounss Gprer .  CFupos S&shear (@ger
ot Aadunsad; Halius spger Quibma QFupos
Qren@id Yyanrgwner faliursad Bgnar pitb.

P sadar Bob 15 Gfiu gofudar dpwrlode erbsls
ugBomuy o Agha@ear nBan gzl GUTNSE e,
Alexandrite crarm &, @fu gefidc wepFer GG LFMEF
wrsayd, Pali gal dephs Geupms gafic RauliurEad
SraL®LD.

@fw gaful gud Ao DD o HUL_GILD, FTHNF LTS
@iu gefds semlsandspsater Apb wIms QmbsN DD,
o &psafiér Fobd wrpeTd. Rauiy tourmaline 100 aw®
st now wegaigh. Giu geflds Lty B o
Qara L Lynsh 8psag @ H168GR6ET D G-

QautiuapLHossn Sid dpsags Bisand LOTHOETLD.
Gailiuapl GhasTe o_arugurgudaaiicr senoli] wrd Bpb
fish SN wrpih.  WEsFST Apwrer L LFTEES0%
Qaltiypss Blouter sGEFai] b o em_n(@d. Zircon
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* J5ouLD 6T 3 6ir

spaton Qaliynds Aupdear b Shygib. . @& seedcr .@pm‘ﬂ
Bil&@n garawuraid, geflurend g L e ng]&i&.u
ul L, emarntsle aneiug sempuls QUPEKGLD. D@,
Qoo @aysosiCurd shser aped Gsmaib @@ﬂ@)l.l.l;!)
50&s aame e, Zircon &% Qoo m) TS
Galynss saisferoiar Saésphadr o en_n@erper.
vefitxgdsc (Quartz) eergrellafer m BT @HEFTHAYLD, LD@?:
erngayb, uSmFutsad, UmsdpsBeaisr n LO@EH&F ST T&HELD
o gitd. Guifled, EBW LFmslaier o Beonr Eayb, (@ menss
H), PAHT JHAOW G LOEHEcaer n SHLRULILTSAD 6 3
ApwhHosrsad wr b,  GurgarsGea Qe msgl
socller b omygLb.

s@fussssBisafier PoldGsE apslr o I LESFH
Sn @b, nuclear reactor- LFOLES gt b saodder §mbd
o Q. e @rateyde LEmsunaad, GQailiynss
uly (Brown) @puraah eBorygd. &miHm GUE L]
SO QID, valibFHd WESL Laplng @ DE®S DLy,

B, Gedad_tafl Curar D &D&GT, Ieusafier parfd
sasefley D@D Quim s CuTEss 988 wrpsk
Il wend. 8196 SEIEISE Bl B Leds
SoREdr o Hode Gib. Qoss Csald wloisg Goul
U535 & nitLECsn Qe Qzal_5 g 2 @IL_m(Gib. FiEsamy
sorsda nladss sigs BsBd Gurirgud @&
& DLLEGETBa0T 2 g, shsamr soredsn mdass
vl SBs . sngiyeamions Qaiiy s’ Gudrei b
eaILNED:  ean CGrr&Gernis A05DD ot eudEans
LDEHEGT 2 _maid; et AB580 Rauliy Apd o
LNG; 8&a0, &Crmldu 2 ULé sanyseid W pBu gy Uner
Boapld, LdLFmE Bpepid R &MLAGHh.  Qum_raduth
QuiGrrenular®, weaB Gt Sanmuloy Bodpepd o abor
L@, efider snutisdr

&fu geflude LBSLOT Beon s, b
&3¢ Jma 2 LBuTSLLL W g,
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& HEmafieir Quir g @utevr)saer *

BB Ganslanine) &1 e GUaTS ATaSSHS Seorb glerer
o Baas gEmabsst sHsEEG Bvies Aefi&R6r per,
@QéiaGonsmsaiGlin g 8 owurdodstguis (Spectroscope)
o a1 Apwurlotd GauefiuGn. @b - suaEbouie
wepear QsTRESL; Swedlouic - usomF GCrrfud -
Railiy u&me; gmbyd - LEDE; BSBwib - Bowdy Hmb
Qauciy rdsaden - Grred Haiydob QGasrd&Gn. Bob
Gard&@n whp o Corshiser Gau@mig.wd, Gsrumen’,
H&s0, Eredwd, FRLID ererueT.

Bpid GasTDESD o GaraliQuimer, &oedar GaPus
86 GET ML 1g.(HHBI6 #CGr dpwrsad (idiochro-
matic), sefl i QLT HETTE@E BT DSOS 1.1
sngayld (allochromatic) BAméEh. 0 CIET YT L L (C)
& pader 5 GOS0 5 Ffluce. FQaralid @Gy auans&s heer
GaraBaum Bod &1L, ARG GaucuGar pIouend & DT
#0; dpb smlLerd 2 SIS (Quartz) vefiigd
s&hasr ueelg Ao &rl_and, Qanipd (Ruby) emed
LaneL_ LG o péemou lrdswiss Ganar b, QY
&1 gub &haEnd@l Gur ganss saiss o o &n®. BT
upBuaitasr @ Gau b memiouielichr pitd spadnts 55
er®liumt &or. :

VII. sonsy L1565 :

@y & Seor e S t5S0 gud, srrsbu Seaod b Gui
Sib Gas pBHET Da - @s@d eudBer Sehae wHlLE
(G DUIALLD Gurdgud, geardeiaTn LHDES SAssHa
FDE WpESBworar o gALTEDS. PG Seedar FITsy den D
(Specific gravity) S G o i58 (Relative density)

erér o QEraalLO8 S

rpler  aupeiE@GLGUT 5, g iy

PH &rHUGU
b ordn @Qdarg CEH &V

IitsBous GO
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* : Bauto el & 6ir

apsad. 90z seruinroreperer Gy 80y 2._GigGuor
wreflde mrerg WSfudter &#5sb Qeiwiie L SerrelL
TAIAIETEY DS SRATWPNTHIS QHEHD g GTGTLIGN S S STET
g o GHEEDF. o sUaLIE G Ay SHeir @inr;
S5 erain 30 TR HuEagLd 908z sarufiwrewd
e.arer &ggonen dler (Distilled water) SanpavueBL 33 LIty
9Bs dmpucTeTEs QHEADE erer m Qarerer Geuar(Hib.
il o wits &hadr, eubPand Qe ' & D&% &
Gedoy 1858 Byt iGuinmer 2.LBuTB5 5 Tal@d GerDs s
< Hwseomid.

Baad srafigier wop amormy: 382 1t D erer
Ou@eler oCurarL_an_ (Methyline iodide) @ (T80
aTB@sgs AP FPm Quereriy o, Qs (@asks.
RO Lyt LSS asEGTida 2L TEDg. o 5HG0
Caupudd spasr ishs ATUEEES o HD  p5HCe
Bs&E0h. gapder Sampenus APz don Ggits &
S Baler 2 LIGuR B &FHeomh, e HBuren_ig.o Gureds
S P& Bg&EED. ABBmH S & anemouTer & p&rupd Cuireds
&palord &@u GRS oreLh,

© ABs A f5Buner shaefer PUUL_T5Damws s6r®
g tugig Al gyten (Redgers) oy, S Caeduaib,
s Gy (Silver-thallium nitrate) 4Bueperp e LGUTR &S
. QriPears &psefcr LGB, LBOLD BEasefer
. ApwHD Seramenuls Our D5sETE 2 drerer,

MU SSRGS  Bid Qeranol@ye LHIY yBDaCLo.
wepser And G serans QmEsDd @ayGn Aot gl
@ AP g dosFnub 2_gwenasHen Waan Gun,r_b@@@ri&éfr.
Geuamantd, LDEHEFST, Gumg. dp Beud, véms, Qeusfi
falny 8w Bphised gib waIESDEeT o (), u&ane,
Gavelit Reulny eveurdimar Qag g teaorsGo Eremiu@®
Gebr e,
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& paolear Qur G FuievrHeir *

Appy sHE%rs s B edama aern @FTe
auntgar. (@@maBtsD, ULUFIEDh, 6vulg&h Qoo &5%
Bey 2oL shsemiGh. @& gofl derwd Qmbsrd
sapder  euBursd GDPEDF. afdatinc L. B
apacr, B&s @afiy_dr AolugTed @aLd GTer H GriT DE
GelRerpar. adnandsdaeiicr B Smeausehier el
Ly gereneuud, He6 auaram GaGUd  Qut NSSIHN &
Qmé&@pg. sHsoner GweAtgd (Corundum) §mopogrd
o dror 1. Rauliy wralidssacecisr QenipsSHEes Sryemd
PDA@HEHGD oS S SNGUE G SaTIED. QB8
Bovsadder BpspEh 58 sryemib. Qs Eedseaiar
L&EREE BaTsaud, WHpmas WEHEN anwg GeusTmin
unEah RHEHSGLe. LEmeliLnasBaiar b amd gofl 1h
FL_sms ea@Eeis GaRasie Lo b BLh o TOTSNSE
Caner pB DI 13" G_aflugog o LCurstLBsS EEr
Beudasnln o L 1SS,

P anadar Apd 80 GG Doieugne tor pib. 2 S0 Jewr
11&§ B EEFaADS SHalnF GL-TEHE@N ADmal, HPSHTET
@erer@ErdpupeTer L LTSS SDSETTS LT DB 6T e

Ufss afuyd &0 nd SINE@ES @QévaraniouS @
P anedar Garppdpd 280 ea@weis E T RAT
GibusBeueLw (Refraction) g8%oenu’t Quit pSSSN S
Aes8pg. sCa @@ Sl 8 0505 D poneT 5 Sy a6
gaflgid Geupms goilaud  GaguGs Ggner o
Garpg. @ soddr Sy Canam S  LOf HFEDSET
o DL &8 B0, BFOND, BB so%o) Lol gith enaud Hits
Ly # $&Gauaso Bb.

VIII. 2., Ganginy, wHpipsvar SEETMOSHSIT :

Calrp s 2 oy & pugid wHI®® QLI (GET TG S STt
o ey &aQanLind s505550s1drend adranly 2 nS
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= Beuwnanil K6l

aariLBD. QusPard spsar croemd QEg o Q@é’,gdf@m?
GurmiBw sallGurmaralar. oarsSoa asasm@q_uﬂe.o
Eplo o L TESQTD. BN @aursBa aadfs Gssuptd
&N (MW G LY iunaéssd o nBigarenoded el
8o Bssuguts QEbslurBand Godtasomst Lu
FISSHIR L.ISHTR PO Eod 2 @ mGb. @ayHsre
@metsh, Ll ugrad @Qbss &hseld S o &wL_t&awrih.
288 oahziar o p@sscdronlds ahor FrsBeri
%rpnaBl_  pearoLuTs FoéBrg. o nBsserennis
apasiicr Gleysor onguds allmeutss sriuc . &6 par.

Tale

1. 6. TFeldspar
2. Gypsum 7. Quartz

3. Calcite 8. Topaz

4. Fluor 9. Corundum
5. Apatite 10. Diamond.

o o cdm_ties, Calibs®, siemsh Qsiige crarp
Lo (P DEGTIE) &haefier o nBSsrewaiud st wuHe
QeiwluGEdr par. &haanss o WP ssaraia QBHSBROHTEH
Senfsaedrsais LLSTLES SBGLTLY 5 Gaiey o m_namn

aub, Epad eflpmngnd, SrsnssBo @B®Pa)  (FoaorLe gih
0TS

Qerglamact apod sriROslsSer LIYEDSE  Grevauril
L& mugpdTer shaend Gransadr Qaran_eneu Grer i,
2 pBfsdian ots Gravasd Gedgid Bamsamuts Gur pib
Bmsapg aarqib, atg Crens Qswand LESEDD & haden s
soouona QoL _eomb erer pbh &am B 5B HES T Ear.
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HHHZET D_(HAITHGID (1pFOD

Ierfsaaraaiics LLETLRES WSETIPSINES & DHaeT
o meaun &1L _Cadn(ld. HPSHUGLTE AHUSET 6TaUaT g
Safsaerseier g@mwéstiOuBasrdd adumgs FiHEs
Cagn®h. fasud Heisusrsefe AmLiUSDE o Dud
saeder angand SiuraléatiOup Gouemg uimaEtid.

MFSUTMILD UL MBREOHLD :

LpRETOEDD maunaislr o Gan&s @m epwubPuyb
Qi iGupdaty. amasder Gsrhpsmzs Spiiss
Sapdar Quims aiaios’ vl Guil® 916060 G
BuCsp P Gid 2 LGuTBSgniger. semaseiar G byt
urer 8psSheranl @b Imuslr dEpbi@isdr. e
sofler o drgofiow ssstasBo Gsisglstdrarddi. fas
Wi spsBd grorss Gsrislst, g spssamiien
Seowslst o Lurdis atgtisar. @Al et
2 mamsEh safub apurdaly. @A G Galw
s 5% saBalosansisst, Quimdsarer 8pupd Camades
g5 sorapd odrer @dlbol Gurp&E T Bsm&0sTeT
antssr, @&stosmgilurd sol aoLiLEGESE 2
ards wilntsdr. Uil gdy ostsear seismdrasfic
#fsSriyspOupp Black Prince’s Ruby and Timur Ruby
Qovasdr weralimts ag-ausH8Gu @ samuBdms
b Qafis HQsnerereLd.

Cabochons (s&Gumsv) : |
updisTsSs LGNS apdasHamin HCune,
ST Sf e’ L auig DTS vl e GurlLnisear. Lenipw
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* JB L0631 %611

e Grroryfls  Cuirsistai@sd WVoganer shed Qs

amslsn o GursslOubpar. (Gompbs LTTemeaueT et
aenég @brdfl shacr rabLnsEtud nsES, G o_drar

(N == —

Doub]e (convex) Simple cabochon

Double (concavo-
cabochon

convez) cabochon

sbolune o monsd, Gdbvs somevgsarts o LGura
LBsB@iadT. 2 gisemors, Gusssd BGrm eunl FaTEL
&0 LTiEs, uFmss SOl o LBuralnBEBe@i e oI
2N8GmL. uims Pty Bah G bua WwshBw 8 peparer
&haEnéE w1ESrow Ll e Gui@n apsalmisgl. @R
QL0urw g wa@lubCurer p & DEHER&E QuwrSi Ll e
Cur®id aupsad QutauGRpg.

Qbgamadsn  Hauibad el Guir i Lgne,
Agr@ere)  ‘SoBure Lt e Guim il Ralis s’
aar@p Gurger GH&EED . Qgarp Brdmengr wsSudw
g Llrnésaans Waab eGP PBESE. B@d g
Qetrenpws ABLILESD s 2 &Bg55M1E Gadw.

$%oCuner 0 aug.cisSe ERWPSID HES ILIL (TR
G BEINsanaiGu e 2EA0Barpg. Sps1@ wasdr
Saausters Quf gith eBmibLBm i sdr, g Wanlsar, i HuIe
gamyd Cur_tGupy, grde BarsslGupm, supszenh
wnS Q_uﬁmnaﬁu(a‘é,gﬁu@@@%rm. BGhS o U1y, g
réog aflosiudsd, whsoter &paeer Bpsamg mrl B
&Ceule &Ny &c @mqué@&m@@ﬂmﬁ.

SloCurdrd  angad apirm aaEtLGLD.

. : epeir pitb
oo ms Q)R mer. o ciQar @oi% g1d QaueiCGu

auer s b
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& D&% 2 (HATHGL DD *

shPrantasspaenh (Moon stones), @afld@is &bsend
@rsamadsn o manssiGub®® wlnerer GusLirad
sagmI&E 2 sbsamauic SenowiGu b, faniny e g
BovdshEer maapLpeTeTEel, (S6iBE SCuTed Ll ent
g OGupme G@bs LGB Cuwla Ggflybuly. emeéss
Gas®id. @FOarerma @efl  wlLioter LGS afurs
Hehg, wHp LssEBREts aBf palss, stddnrbs
Qaveflaupd  gafian HPsLLBsSD. Opal &dser Gaafided
QsfubLg@a aplan o orararanEaLb sl 140 BEHbs
G purBLgpld GBS nar. GurPrhselis owsEs
o@ar Quggiburgih Gerral ulen B L LiGu p&er per.
BarCwssd, @aiud Guidp &dser alnbs AGLILTSS
Ser vl B LGu pEer par. dpsms ABsfEsanb,
aoLmu gty euiBnmEsald @Qeveur o Qe
Qu npSerng.

L@ (% oL tom &S LG Do gid Caalégeits o
ang.and ergryen SeoCurerD ang.aurdng. A g0
ursh gl oL wurs Qmsaps. Qb ang-aubgrer Gurgleurs
quartz cat’s eyes &haEEn&GLD Fevgbuid Raulis &DeenE@h
(Carbuncles - wremiésd g faitiy) o LBursluBsss
CuODBaTDg. RPOH SO FTHTT6T slnogeubBe UL
S UOUDmS  SLanLwrer ursd  ongued  QuEHLLT DI
eriQumep Sitd SeL&s 10U D8 D g :

Bula alrsgd oorGer @Gessb o oteT & @ISD
auderelar gerans Huolyer T DFe AM-BTDF. NHES
wher Bppe-L RaliLsasDecT Sariomer g auGsB L e
B L QL HmeD, Has Gopss Bpsomss ST, Qe
Gunerp &mpliyps spsense Qos WD amawiner QL p
B pg. VoSBT SO afsfssad gofiler et
gafitienuié gL alh, Gt LGS¥e usliner Ster
oasEstiGu o8 . :
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* Boutnesh & 6ir

USUSBULPSTET ST ¢

ayd WBsaid Su.anors @Qméspugure e
B L tGuD WwEurOFsr O WHSTEHD S&mHB@tser. LS
Zongnid  E1 DB Qaumrtien QEBus shHalar wIFLGSBU
galunerp a6 gena 858 gauhfer Qubera LEsBISEHHS
Cuwmg ahi@fser. @bsl upssd QrBurds gauds
Guppstass OsfluamBpng. wsdd saBalussnyiser
LOADESUTET  aif.as8s @ésgartiQurmirs  graeBe
Qappaao_riaGer oy, oartiseiar wpms ABSNEEGD
s&Puotor smell  shsei b QusBpOsdruds o @S
gauPeilL_niaar.

QsBundficr sa Galoistrisdr, eearmsdn Ll L
UL piguyd arérums SauisertE&Gas san (Bl ssmiaGarn?
g shpPisiiaCert? gQaraic 1665-b @@ GtBwm
e abg Latalut ararunt Le eay&ss Calndsyiser
& pig piunE GalanGslamss sanitt. oot sdr gGrmindu
Calwsaristrdi_1i Lytg daid BoaipE_UatsaTTS
Qool. emaurlh HEHLIE QBT HubmSUTeT UL aL_&lor
Gunge CsrBlulsi® amwsgrisd. (@ pur@sGarm
Gbplur QrscuLi@d Ieaskrs um Sp UL
SOTIG) ODSSITET. ADswrer U el _slw&QsTan . S
GOPUTE@mLILG AL aiEe g Lpssd @i 19s
Gerdsss. mpoagaioms wBH0W wrpmwe  HE®
mapgrisd. osagorwu o @miGurd QsGh  Faramid
ouyb Apldss wpumdato. sNESrLGLLIGLDD &halar)
upgu uEBUIBGEa man o IpELETeTGasi B 6T D
Quir penwouyis BpguiOatas an Galwssnyistr GHSun
sHBHEED g eeTu g Qsfuagmid.,

terL sTabams @arsost  udEgad LIPS guBeo
erhy euarhEFuplates. 18- 1 hmemger 3 pLGBuEoeL
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& DRl 2 (HAITHGLL 1penp *

oayapler, @aysslol. Gurérp alGuipgd o dren
oug-eutiger LG Quobger. erlGuTw 5
werer  eTeo1Ganent g wGBN S tqailg.
autar @ald JDLHEBHUUMSE SHDE
Gatareranid. FLLILLL T ceTemLd
wrer eredngs S OGuhn GQuipanats
L e_&%rl LWeT DD eeuFpls 2.
srimrgsg. S stabauy GurSyd
sofldd o orer Guilu Apéd spadr PG
uBssE Fflu eeyhisar o LGUISLILGS
sUQupper. sOuraTaemy o Gsnem
angaparor & 1g.5Gr  Gur pEsOHGUD
DaT 6T pib, SR o [Hauns@d Cauley
Diamond table: 1§54 Q&T@sed  Grar pid 2o1 &) S SN LD,
(1) ecrown, (2) side. §L:_GS)I_UJMR$I’ @@JH@@GRJ @5@@ @‘m,rﬂ@m‘o
Capul L ams: wpaomag sheer GuilstldméssGaeGi.
Betuerme smasr 2 Gamd@h Galy oBstiwer
oL rg, oanlsien ag.aiperer &k g, G
Ll e wer s B & SrinGSsefar UTE HERSHD
S gh Luéastsd garns@stary sfurs GeiGsrens
B ewubamy siQFiigDd aBiwlamus s G
aey Qargseh rradyd sl omarh St 58D 5. soeer
s 5B 160 gouisims SLBUIBGHES LphaTas Smed
&% &Qanan® guad srP&s Gadowyd CGeypd Wsad DS
wrs PotBmEEh. arbipe CuaugSul(Gid @i,
pliisd vuaiaarnd Gura g Smss5EE . ‘

Roses’:

sl wnar qLunseph 24 psCaremhisane apLi)
Gupy urd e gaTOLoULOL-L GoUCLTD o drer ang
ajenL_t Rose angavid Cardinal Mazaringed &ar®diy.ssis
Guppgl. Sautsrer magBsin Wsd WFens @Qbs g
aFHe LIL.'_G»L..SL';.LQ.@IT. @sBundagrer Rose aug.cunrat
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* Banpeni] ssir

vl S (hge grbuwterg. Sereri @@.l@?@i*mﬁ&ﬁﬂﬂ@iﬂ
gGrmiiutasg adwpsd GFrlulGuppg. @ésTR5H0

Dutch rose: Half Dutch rose:
(1) erown, (2) side. (1) crown, (2) side.

Antwerp rose:
(1) crown, (2) side.

Aoeparer sl MPGLBES o LBLTREEGD Ao o wydisdr
LB  Rosesartals L _enL_ 8L LGupBerper. @ m
g Tpumasutar Rose angabBo L e S Lol
Barpar. Cuelmhs untés S wuner S.unsepd @, o
LESD JDLADUDS GLHBKFHD Qe CupBpg. Dutch
Rose 24 wéGsraor Lem_a%r o e &. Half Dutch
Rose 18-, Antwerp Rose 12-1b 2 @l war. 36 L ap_a%mé

* Double Dutch rose. . Cross-rose. Briolette,

Gananl-g Double Dutch Rose. oupsswona’ Ll e_sdr
wé&Bstamang auntimEBer vear. @Grgpm iy eu B (Bib
¥
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S LIL_ L S6T mIer (g Lidshsdr 2.l 5l méser per.
Qangren sfGFiE @Gl Rose angaib Pear ang aip®
AmsBpg. g sluter p&EGarar’ L oL g 2L 5o
WrpEtdrpg. Grnararrig® @bs wiBlutar emaysos
o LBUTB&Rm ST

Brilliants (uteLSrqu ensugid) :

Qerad fo gamdsd Gsde, uGGariprd BT HmaT
g6 R Buie Qauafevnsrs salalndsryi Peruzzi pgar
wgena Brilliant angasPo e g Qaims Pt
LRSS, Baapd dussizss sibgios Qaefuldl .

1 2 3
Brilliant: (1) crown, (2) side, (3) base.

Qseflamsayd @dlunrsayd @hgsaumsute Lo Bl Ggs
ooz oL lsad GooisTand, Rose @pser
masdnisaisar goasin Qts agasB o (Garss
@tser. @uwr®i vl e S LGubp eayisdr Brilliant
e O AP EECIOL DIRET DG, LI SU_ LTS aitgaisS
Ay Gurgans ong angasomst Guilgd wrdmuwsd
Ul a_gallér cramaxfidmamu  Wsad HBasssGeig
Qu‘fp.ﬂ)%l Brilliant. apoangab@d Guiurssmasyd Spo
ursseomguyd Il&@D sGEGsmiigdr adln el irssl
Gupp BdrL. SEeEE_ELLTE - BULSS L geks
wpiorgre @unéang. FELSTRERD &grangand bl
uEBarpg. Qary canCsremamiGurdmssnd L e
safidr sl Ppdsents QR ng. sG&8sTH rd%uuidw
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* 6L 6w % 6iT

alll_ang.ouons QoESRETDG. LOPU  STRFBEN GHHS
auaaBune Fer b GmEBD culg.cufinaT QBT D -

g (Crown) Cuaue8, psiy, 286 :

ar e Quwt @qaith p &Qaneoridn
1 Q_dar 8 uiie. Guiiug 0° 0°
8 sk S e Rbug R R
4 13Q&6, Gi_tbad’. 4 u.am. Guilug 0° 46°
4 sndér, anGamig 4 e Quug 45° 46°
8 Ryaan, dEuy 3ur . Bfug 7 50°
8 an&ld S e Sfug 8 50°

&6 B106) AV H WPEILCIIGS PG CTET DI IS
GuopBpg. B6 I u'eor_sdr QmERT par. BESTOFBH
Guepburgid “snidrslr  “90sH”&BariBd, “HBH”
LU &% “Brreh” L el &BorrBh Ghwmrss 8 “§Qsn”
sep 16 “Bgren” e seEpd gBérper. e mi”
ul L s L% és b msSer par, “Brrdv” L ST
- &b plasderalieir srawuns LR DT, Amaseicr aig-auE
Bihg g %Weg oputt Guuitsdr Gz mi@aT eor.
g@® s CGalndsigtass i BrinsBdmsa

((G‘m@@”

LI GOL_EOT Sjeucull Ot SeLpEEIOL DB eT mar.
Pavilion (&g, Qevurad, sgiursd):
ere Quuit Qg e W &ECarard i

1 &0 8 uleL Afug 0° 0°

4 Quedundr 5 Ut e Guilug 0° 89°

4 sruder 5 uct e Guilug 45° - 39°

8 Sy ey S ut e Bdug 17 44°

8 | @ 8 uleL BPug 280 44°
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S DHRET 2_HMUTHGLD apHD *

B g IGTLTED ADOGH gltursnd GueBsdumer
FaTm AoPsEsLOupBpg. M0 5 vl o sdr Qs
Rarper. Qugd apsswrs @CurBlurar Ll e s
@%orss 8 “Gueidduner sepd 10 “Grre”’ LI el SEmLd
a@érpar. Feoswud L OuBD Ay & Qe e _&a b,
Gufiy Gudduredr Ul oL gar QHERer per. “@rmev”
Ul e gar &hm  almalar opgud guater  eaBunerm
Lo alrd et@&@darper. Brilliant cmsls wilen .
8 _LiGub Sdcicd Gursgh 58 v e saflmE@sir mao.

spaor  GauloGsinyd Seyer (Brighton) erarm
QL 580 Capdswrsl ulm. BLy@isdr. sTas
o 5608 gyid, G 19efl guid L miser (e B& Ganempent_us)
L p&aed(BD L L siser Guiner penay, (wner@ SayEen
o_ar_wea 8), aosiutgser (16 wasGasramipam_wima),
ag136h Qe Gk _seri aulerajeirer  (REH LISHHS
Ena_umai 8), seriutgser (16 p&Gsremepar_wuma).
Gaulopigisgid ups@d Ll madriGure Gule s
SQshaar BreTE UL STy @ranrags Qsrss
s CetrBnsRer par. ABsCLTe ghg LESESIT 2 LW
asaliar sram ailEamaEen (PLHEILDLINES . 11T SSS SieTer
QuaduTaTaesd BIeTS UL &l s Qs amg. m&8ear nar.

@ s sfurs LleL L LGubme o 1I0F &S
Guyrat) Guaidundr GmégGudruamsub, HCsCunessmer
Guod B Brred LI OL-SE&ESD TATUMELID SaiehdEeTLb.
spo almddr GaeléBs1d FHrd Sag et angad
ga Guigans @oébpg. AL srfuieamissss
g LT DFD b, Gauefl&EBar® Grmbvils (agd
B G OBy ang-abBCon Guaimg.enéd (Pendeloque)
ang.asBGar Gargssd 2-@llured 5 Gnésn. B
L e _gafidr GUIGSSLTE SeTe PUBEDTS angad
Bhsss effsig GsragBarpg. sbu S@seld
sppatriages S sgragad dEoOLLGLDE pg.
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* JInemt %63

aoaelmts amh orBigel abyGuren augaudBe Sy
QUOEDE. JPSUTD B&ESDEET SIbLSET Cumesr pemeu. SR
shacr Cur@rd Cuner pava.

Ouflu emarsSdr Candmb sBgemer L eoL_soTid
At 8pg. HbdoerSf Calnssiid 8 do_ni L enL_&dr
&0 o & spf GmsRerper. Qger g iif&snadar
matp BBy Swer » Guiilu mas E8h G Gun g Bei&s0Gupm 8
Ll e adrud Gefsm Qurgsh 74 U ant_asaflw&ERer par.

Brilliant eug-e:386 mermat L e @0 Qb Lipdsid,
Laxstel LapapQsilis agiuasBdnts san® O.sa
Guppgl. seEdE o sbsumstn o purss, spsaid G
yaopaer CeamastiHRer her TATL®SE &GalndsyitEdT
S @it FRBmE G SDEBHERAmiacr. GuededunZaniGura
2 &8 urBuee) Hisone QArEsCacnBh, o maEuTe
g ST WPEHD aper Hey POUESTEGD.  Soedar upup
SAE0EBD LI BEGE Cangsed e nu Buduginidr osaid
QossCada®b. 50w, GuduynGer ASDGHET g, Hd
on unEbe Cwsd Gursrind Bsapd APugni Hmss
Caidn®b. sgue w1 o avesurear Gordah wen RgHs
Buratne Gmé&sCaucdnBin e B,

&6l emeudiEhGun g Cxn®efprLos Qussn 595
Gapué shm eilera) Waaph Ouddugrs GmsaGacm@Lb:
SETONS QBT SFOWPIL_naT eflaflibmer Buperer L ent
sofid @Bt gefinug Gsfusm. ApECEIH  Gubsnd
soefier wBlien 18saub LTBEED, © 5838 2. crer 13QF6
sEpEGn Gy (bdr wereydEh o_dror Guin (5558 DD
st gdrer Guelidunersend@bes W&EuTEE Scier
angaid  BiurefdstGupRdipg), whod  umumsda
Gsrered Cuaryindpesss 800U ot Guiflu L e
sofldr sl Wshuwrsd QU pEREEBpg.  sdder
gs580@ Gui LTS erey Gindog iy 1o pi) LGDEEHD
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EDHEGT B HAUTEGLD 1pen D *

sflute Qobsied aghel U0smsgh el aidrer
Ganamd 45°. QshE DS giPd Qodvn. Quelsduimer
Qanepeh B Gstansog 2. arBuadrgn®m 5. ST (55
Qgefauna evLmi vl e &@pd GuaugliSbeh o drer
Garemd Wsayd AHsns 22° QuEBpg. soddr stiss
gerawemull LTHEETLD 4 sdwg 5 48f fard Qunés
P ud aTer g saalssssEs 5.

Bss Aot Bpssaramau (S1hs5ms) Ounasdens,
gflanyerer Ll gafar afure Guaurinis u@n aorfl
g8 gieror L safeelips g, SO0 G pay Geoniodd
2 5Gapad Gaweflouy Brilliant-eir L el g6t efwumaring.
geuwtiugheg oflu siyorors Qmé@armg.  Brilliant
ayasBl @6 @ard SULLGudy gl @b ussn
oapg Guauriyd uloloul urtssie ol rss
Ggnarpb. fdm gefl sl afurs GaefiGu Guricim
8pg. wLHVE spsor, sEE@WY.C1 Curdsald shedcr
agafuras 8ds gl SeluiOuoBng. @ssdrets
Burdgalicd ity maysmgs scdnGOardrer o saB .

vl S clubp svldelnphs Wy pmsynd Gup
CacnPui@e & Weayb griowurs QmssGaucnGih.
ule. B tGupp Brillant-&g @g Wsapd WPEBuid.
Spts @0 CurBrhasaiis) GumbLrand sasbier Seiryoib
TRnQewrll, WES, AWEE WSPumesT Lig-&Sedr e
Beasdr LI-STR Sadar @afl o Bi FafdstiGu micuBcdo.
gofder GuEbLES QaiefGu CurieiGRerpg. saer
Quentd sgwd Guigd urBssiGL n@6r er. 1LY
sngen 58 panata, maspa@ear nCur g somaiss GurBrib
goiaBadn. Aeltsrd @ateaurms mauyh & haefer e
Lo Seriar FassSTriuamsuL_ 8D g, L Cue_feugned
Gugub Guid &pser 2 Ly dpeawns 86 per, o sGa,
asaseficy GurBrmader senibGun g 3C8s8uiner D Seuarth
a B G&0arcdronBausnG. bhadrs SO_&E5 FgoL_&a

211



* 5 oULD6wT] % 6ir

gavar CGuand Fptg derdgBerper aerug Aucuns
QAuéEdrpe. BoEs sy edor Gysmas BéEsR
Yaduadwe) o@sECuc®b. srgrrems  sanadmd
@sibEet LueTu@.

ule. GuiBuaiiser  srstramoTEs & DEB@HEG
ul e CurBBplunws weraseiaaTiod S0t Gamt L
wraCos L@ sl S AFelsBmisdr. 8ng seray
Caneonsd sl L anL_s%ns sflurt&Bmiadr. @g.&
sf@glamsicy Cuplererar DeTeyEEn&@H LI enL_Sefier
Sone) AJswisad CuricdBRng). Qg o huGnCGur s
Feoeomesr & Lift ey G®HCLNEYS. Wwogud s&sa%
me Geramuy_ar QatanGous Gauan GOwerms LB anaGa
vt Gur Gae®h.  otingé Gedie S Afu s
FhubsiLL_awy AB&GFway o DL,

see @afl esdemigu L@l Gurl L sndar @ e
LI g sl LNiFSSn 5D 580 LaeliFsEDaidror sraveom
QiEIBIBLTLID UTHRD, Sarssns ey atarepdsheoriod
QasefiCus el gib ST DU FT I [5G LD. euT 5 Her B aticy
Zircon arergud soznar Guhsen dayudiselsr ey
Bhe @sssmmsEn. Qubmsts afemfideng Zircon
oL (U g afglmheT ayb Se WwehserE pupeL_ Zircond
QmE@h.  oghedsr aferILBSB@® Ibs weysar o L Gar
Fnevagora’s CurlciBap g. DTS 2 dyamriuBsSn
Zircon-g mdBEsHH e diabug., Ul Gurl®
AL te), g satn Qe L_Fgnen Qupersur e s
Geuelesd Qelwuti’ _gr erard Qemdaug  aensBuib.
AmbsCurBaid obsmew 2 Gcigem 5D HL1g. CalaQeiiz
Zircon @ggyeL_ Qg Ly ggmeBiiS@y guid, @ad aferb
SHDD  (HODS & EM_Pagt b  srBOSTATeraTLh.
aleraficy @fs Zircon-gy Gaelée EHo Limf &&hQunep g
Sy Udubsine gerg gofew A HAOR ng. Bugud
Galig sgarann S g GOPEBmigne Zircon T HeNG
2 uBurR &R mBun g, mIaTIaIL L 5860 Gaefiiu_Ly. ;e
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Ll gafie Bsr1HaEEnD 3p&em B, atarfaonrs &haer
o grgauns GeuerZer deob (White Sapphire), vesugrrasb
(Topaz), ewuig&bd (Raw Crystal) gefl eisdgeranonb,
gefianws armd QaefdiBb garaub &amnsHHER D 3.

Modified Brilliant :

samuniomader WHIIDEGSE Fbsswaraiicr omsneder
goramar  Bstarludisaughens  Cairo star cub ereérp
SmsBw Brilliant aios Gaeflabsg. @G80 sodler wpasls
L. @@OhE S Aeanarg shddr s e
sree gep LTaTimé@h. Culet Yarg ADsWLISD @peir
L&EE5BHGE swwTar JeTaeTarsTEad GmESD.  sodr
o 58 (Crown) PWPD, NGOUESSDET ipaph 1:2
T » DI AELOULD. CuapsBdnan priynss
A gitb Lni 5516 sdelarGsrdobd 8 Lol ang.asdbEt

1 2
Cairo star: (1) side, (2) crown, (3) base.

vBers 6 vl angatss Ggrermb. GudusssSer
o Ala 25 vl sallBEGhd (Table - 1, Star facets - 6
Templets -'6, Cross facets - 12). - lLEE5DD & @é@d
Ll oL gar Sty BuiGESD. @D LESESHY L L
safie on DFBBEGL. AgTang Culet - 1, 6 Lozenges, 935
8 Lozenges, @euelyan(®&@ wiBuliss 6 @fu Quoins, Geveu
sofidmbgs Sra@lugorer 18 wamsenbd, 12 wahsesth
a5 49 patsert@drpar. 5 Guanbd QLT Fsh Hdsnb0
T4 W EBISETHSLD.
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* B autneufl & 6T

ULl e Burili_ oy $Q6r Sauisd Thss SN SHE@E
2PSLUGB DS @ Bgl Lol sefier Ggradlii@e
gnar, Ogrdtiunerg oaitHEiaiserm U SHawand
SmFAP@ WD &S T DEADF. dorHil 2@ T
5@ American Brilliant Style erarp uieo GuiGibelsid

1 2
American brilliant: (1) side, {(2) crown,

san@Ugdsiul L g. 980 WSULL L LT®Tr s Se6ler
SFOHBDG 3 LTEEBHEL LBNE § S (G pEsD
vl gl aoeer 2 8 (Crown) g ipuptd, Pavilion wypepd
1:2 Qoiugiel udeors 2:8 45 QEsEng. Qsarapm
wrs 8 HPst u mLsarlur. o gandnsAng. sE@®
2 &6u3e (Crown) Ll ai_sar 41 aweny QEDg. QmusTal g
Srimangear rbudPe A0whdsredsd Ll e Gur@id

1 ] 3
Jubilee-cut: (1) crown, (2) sids, (3) base.

popou LIBEodsed Snsd amwigiiser. Qs
Jubilee cut erard Guud. 1897-5 eumepd eBEGnfum
wargnesl UL EBHE bz 60-au g L grTLETE SEwnE
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SHREGT D (HAUTHGHID Qpe» *

Qa agpulig. @ Table culet-b G, amar g6
Qaurar Pixgh LBerd T msgpdBrt L oL sed @
Q580 Gembrigurs Adwssliu’ L g. 2§69 Tem-
plet-&@0 LBons p&Cateam wpaliy Cur_ i’ L g, Gueud
@l oL é GnEEH UL ®Ls@psE@h, sadBrl L' ous
EpéEh W B0  Quoins Curpamisar. = LRI 375y
Pavilions-&@ 158 HCGare Quoins-alrs S BH@ &,
o_&G&@ED A UILESSDDGpeTer P FTEryd 2: 3-&Gb
g19eflal g3 8 mepdSris Lo _asenid (Star facets),
8 & tEBsrammsasd (Quoins) 16 GalolwnGulEns L e
semid (Skill facets), 16 (5 m&@li’_ e _sesh (Cross facets)
9 48 Ll gsor J@LEBHEEGTO. g LuTESBo
8 maas@rl vl el senbd (Star facets), 8 udal Ll
&@nLb (Pavilions), 8 g irGaremrris@Enid (Quoins), 16 (5 mi&@s
UL eL_aenib (Cross facets) @& 40 L L &6T VeLEDHE
ST mewr. <, HEO G sp~lafla g Qurgsd 88 L el adr
IDLBDHHGLD.

Star-cut: (1) crown, (2) base.

@uwordfi aCears uleL &G 2dTer E&hser seiuth
Gurg o HuBLD ened® g5 elad SrarsCn ONLY:
wipp owssiule (Modified Brilliants) spaenés
m sl poSs CardsEpg. Qs pG TpLDashsE
gporlS SaremLo sryanoae.  glarale, gmasdiar qefis
g &paafer g LuTsESe G WL wier uTudste
GE®P&sLLBBpg. st spaeméE QtsoTdh Qs
& popatiser Garer_ (Complicated Star - cut -Brilliant)
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* Janseni %6

o FRGu ergdr CGurllL . sar@uEmEEGD 6rerm & ol
uBs ngl. Owaud QBFFLLIGHD (e peumer LiL” L SEHeT T
wpo el Esasd e uBurssPdmsfarner. EQh@dlay
soveley (Brilliant) uéss sflajsend (Bezels) LnSs & p&@l
vl s@pd (half cross facets) 5@ Table-tb 8 eSSy

& &8 &

English brilliant: (1) side, (2) erown, (3) base.

(Star facets) L en_s@Epid 8 GO&GEU L genlh (cross
facets) @& 17 L’ en_s@Endrer Sl msa pg. Spd
urE58a0  Guecterug. 8 GOEGEL Ul _gepd (cross
facets) 4 mﬂmL'_luL'_mL_&@Lb (Pavilions) g Culet-th Gt &3

A

Eight-gide: (1) crown, (2) side, (3) base.

Camng:sgm:n 1.3 Ll a6 Q&R per. 23 Qurgshd 0
Wpdsade srgrramots Pms@h 58 L@ g
vfans 80 Ll e a8 @mERer par.

Gl:b b, @gﬁ@ﬁg ENEIFEMOTED LPESSDS (Table-1b,
culet-1b) Guarmaupd Yernsupibgeiy 8 eflajsend (bezels)
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8 udshul.osesbd (Pavilions) sger 8 udsepdier
aewlis spssr Gnsadpar. Qaraib whBu LTS58bE

LD @

Sixteen-side: (1) ecrown, (2) side, (3) bhase,

3
(Girdle) G gnd Supid 8 Gm&EF0 L an_sr (Cross facets)
Bt 5.5 HDFTHTTGULOTGT HHEET Z)(HSB 6T MeoT .

FTHTIE I SAULETET  SHSET  GumLT D) :
1. Marquise ((Ygréreh BzedB0 U spsepdr Qaguh

Marquise Pendeloque
or navette. or drop form.

GurBrisensg ouCur8iuriger) 2. Navette (L
1o B sewiiLerer g ). 3. Pendeloque or Drop form ang e
Saerorg. Qe Qrardbd wroLll. sewiEargTs
Fmhat gub L LS &1 5Tremorudmaeib.
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* BouLnswst 3.6ir

Step or Trap cut Stones :

sat shser&E Waab LpsssDaid seL_wpa ol gub

o arer LI S Paugd@ Quui step or trap cut Grer m
Gereiu®n.  @Qbsh oo ldr sewniy e G
uZentujd (Table Facet) aflomss@rwbrer L e_&@pLb
aairen 1 eair 11 T BFGEnER, I emL_safiar Contour & DD
TESNT P F0GMI5H080 Gedaud. Fraryamiori o Ho
Ben&B® gtigurs GmEsn Ll L sdr QafuamLd.
Qésrramdsne Qi@ Step cut arery GerdetiBB DS

Step-cut: (1) crown, (2) side, (3) hase.

@5 y&mBadr (Contour) Fau (bGUme Lo H miL_GdT LD
sngmyamne dan_ & giywrsaud Lozenge (wiSuic oAt s)
Igde Apss) wiBlyd emes Gapuli. el
safl Qb @BEGD. Ao Fowd Gudursib (table) an’i om

G&ESD. S swud Guwhurasd Brilliant cut pan pudad

Iowhg, glinsd (Base) Lg.r @i (Step) saLobg
Qo&eD.

Qes@o_u  WsAu Gordsd shsafier o.cror Selr
atensos Qaefiuds gia gigidr. & paef gicror ApSas
geflouors fse g Qeaemw B &a8cen 5Bed SPpl
u e sefldmbs Bt gef daaghe Gaulotin@ Gedu
cfliod.  eraan @eflupd angCimesSer afurs GaeiGu
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DK D_HRITHGLD 1PN D *

QeoBarpg. shadons 0FHEGEWBD AF@em _u atars
saradE ahHparHeaEn. Guoaiamd &mnliumdmaeib.
& paar Guawl L wista GF gé&stiu®b. olaraic, Geouefs
sz Wagd edaaipssnos Quiushsread & mpi
unas stamiiughatsaGL. J@® afarnrer g Geueft
BowndEtaTd sHEdr JPpwiss GF 55eLUBEDS. B @
wpatamdosyd goflowuuyd shadr  QupsHsGendrey
Qarper. @hswrdfl shsafs @wii@uOLDAGUT L e
&n CiL HACGuT s uwrsls urtinSea. &d}sﬂe&r{ SIS
arsms o 5058580 LI DL 2 F8sAGHD & OWTaTamY
a8 e eoargala OsgssiuBaDy. QssraEDm
Qeneeier anpmysld Emerald cut ereri gy GotsBurer aeuym
HEHHE 6T BEsOLL - BSBDG. @D &Dsefer AGTeYSHET
Brilliant gpap&geeruly. sawéstion Goicn®id. @seriig.
8 aflamas@ywwrer Traps cut LFILLTSES LM, G
urah wuuTED g tursd Trap erer o auprEatine.® Gue
LU an_&@ 36°, 48°, 50° Gsrammhssfioy SADEHILL 1 (&
Gair par. @B5LTEN LABLLIEEBHES BPBEGD 2 aflos
sep&@ 40°, 49-50° 2dror Gatauiseflsy HKeEE LGBID.
@8 fgp wipuIBsEd stavrd. @6 Sl &gy
wrer gnwerer &hsafied, GudurssBh 8 Trap L e_sesb
wiBuLrssBer &8 12 Trap L &@pb, Cudu e i,
Garudst el uyb & 22 UL mL_&6T  HbBmEEid.
aploaZoryd sfla@sigied Trap uleLasear rl e
v wrs Guaurssda 16-0, wsBuunssDiEs Sp 4-b
o8 GUrsshd 42 U@L &6 2.drer el e Hudib,

&eviLy Gl B sMEsT :

SHETNEHD LDPUETRSF Step cut THTD (P Hani
wid, Brilliant cut erarm Yo powyd Gar nGst s g, saiy
Gan"® (Mixed cut) erabrp pen e ST @B @6 &ai.
Qs@e BpsBe @odsorer WInsd o HuBGuBalk.
@ Ie1esBe ABsflugred Gur 558zt Hob 2 uth g
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* B emnt] s eir
wr(S JAmnE ng. @ésdhaefar Guawpsd weidatell 2 Wy

wisabd davgtrotsad Qoluamsssds apder By
Brilliant cut spslr iCuireler QmS@er par. Brilliant cub

o
@ &

Mixed-cut: (1) crown, (2) side; (3) crown, (4) side.

spsaficr Sarhaeafer o L_apitd 2 wraptd 50 : 831 ADsEB
QAoés, Qalal féspsisn goa wopbu 60, 37 &5
dA5580 o dietar. Qsdr @iy iLGad Step cut ape» puied
- QohsCurBand eerawefis  Brilliant cut  wereiGaCu
e-crorg.  SagatsemoLu BeiusBhes sesarmpb
SPUSBHGS FhIan b WESDEr UL Sefidr Gre
aiieons wrpd sowdatiuard. o@n Oarsdeider
v _an_saflelr ot i anldens i L0158 5S ayerer ULl safier
Gr?&umwﬂém&%@g s@hsany SowubusiBd. ST
DD AL 580 Sarssend gt psSauh L el sefer
cran ei&ams wwns Qmé&sGauan B,

@bs apanmudcd French cut Qerussions seoioh  FIoTOT Sl

Qger OO (Girdle) Gudupswps & grioraGe SowHS,
gar p&EGaner o 49° sniel goterar. Gsdr BEyid GuT GaNS
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Brilliant cut wpopdgiderg. oiglugsd Brilliant cut
e g Step cut wpa muied SAELOBD(HESEOTLD,

1 2
French-cut: (1) crown, (2) base.

I o UGB o HUDD Gefifsdrannamuid
&6 SIBBTC) HHET APOILITSH par(Hmel&FOFOIb gafliar 8 s
mGH sl 5508uaTHD. 2 HIFETLONSE fautiy (Ruby) davd
& HE@EHLh (Sapphire) @Gy s Saumsous stit@mbig @G
gefléGar L sgaramwanw (Refractive Index) Qupdwds
BuiBaud Saulibea wsAuwrs o gaflouud Sodse
Ra'iy gaflauinyth ear@medsFaa G BlaETGUUSTD dAama
safer gefisaTals @rota dFBursiu’L gsie QusE8g).
e Gurbuatssr ogue yiawrs Soéshalrds
srgad falys spsefdar  gOLTESBH st
Lo as2riCuri®, s@ts e doLud Gopsgb
gnwiar 35 Sare; BEHUBSTLIGT 1YSTFFMS DLW
Qe itasar.

P socdidTaparlnns gef GeERgId LTS . DLTTLE S,
Afgera BpaLow|er 2 LBurswHY SNTYD SrETEd
o Grargnas QFlwsemOb. GupBisdo Boibarar. AGarer
Esshaters @dgera; Bpowy ér Lo Gor Qe
e @eruier Brared OsnaEn_gis 1o, 2 By
s @i &0 PO Seierefiowssey wHp QL tisain
Yranenp HeTs GHEETID. AP A6 SL_Fmg g ipns
masg ang dotuerelou ogds smpts evgrar5B0
genaubungd  Qeiydlury s wuagd Gdpuors
Qmbzre crads WreraliméEOnt 98s Lieer B &@ib.
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* 66T % 6ir

aQararme Jssacdarapanrss QFngih pof&eramtisesLd
spdatiyorefiGarapeh QFer m Qaueftiu@d. SH@Ib ®meIE
Sooonss Bamer mid.

QurrhH g hmeir :

Qéspslr 2 man&EGD QubBrh wmwiiis celsrer .
wary omaymsaiie Llem. Gl o uBursiiuBsBabs
Quigrnseidmbs @rorla wIpUL L aea. S obEm
Saficd LT DIg 2 148 Her s&8on 2 LGUIBTILSDGS
SGBUTS EBHLUE BCsay tof PUTG Wb, DEE®
@magnasin  Qanl@d Calw eefigtsapd gfiswrsad
9 Barpg. Pitt, Regent amardspalats Ll o G 568
Qran® aumL_sTed HBIGES, B0 IS5 DEerernaGea
2uwitgy Oufugter Cullinan earsssn Qren®@ Quiu
Spaerisad o pEGoODL FTD fdu shertsad ADE0
Quirger meipt_18MeTLd QF g&sliLl Bererar.

Gap mrBsafled Lateiud QiBundie dguibGeiis
FTHHD &HB%T 2 BAUNES ahs YD osuTTiLL(
absCar fafiarn Afgd winuT® o dHudad. ombs
Ul QaQuatsd gf st BOCaran® & iamr
BUOD s0%é Qetgssier sorsHn &pm&QFiig, Y
®&5i® shabrsOsran® S Gbsoai_dr o myusQsis),
vl e G 5&B@itad. &bar gBra%oude Ui ESupIgwn g
ETETSHI @QBoriigd Gan’L dull. spsefidr Ll oL
&OT FFOTLD 2_cTerarauns dd, agrer g e 2 wtts
Sefiaed &palbrEsn 1y Qb ABEE Su.ar s gHaud o_drer G
sgen gret@Galugnear Gan’ GLLL_&a g ug. GFsaranto
gonie) ayb whpeaseaiarm wbhdaid RIEISI 0
LBEpg. Ps@D dard Gal(d weoouyd spElmE
e &30 Yo oub 5550580 PermerBurd gib wperpide
B5PureluBlarng. Qswms g0 &BGuah Gmels Gaile
&% o H psEGsTeTeuBad.
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& D&% 2 GaUTHGD Apen p *
ameugBsind (arsse

Yeray_1g ehgmag&sadoud SarauBss euphisiar
gl Grul o e umarsd  Qelwssm . Gdds
wopou %s1rursEdstasG Brilliant Ll el wep
ASHe i Horer gi. uC e _GurBueuer il e
Cur_& Qasr@&stiul_(eter arsmg 6Thg 2 wiss wemm
G o andsand aarLmg warSy dsrelsgHslanan®
QslinBaan(HLd.

Bsmawrer & GusBHGE GFabssanigu rie o ms
QandrLgn CTaLms SBud FrdusSD oy luen
wnEs saeisaBauar®h. dudgiswreiy.c oraieigd mers,
Gor&sE GO 1 SaialFsaBasn®h. @ mard erig
Lerafd gud s Bossalied eraBOLETLG bt
Hagund. &0 ®ard gupsarer DomFsale Sora
LBCBstT aBe Gmpser o huBalst CsdgonEib. g sord
wsde hsEBosic daraubGuerums grring o bu
Caucdn(®d. SBTaug 267 eowuyd oGl e 2.®
as@dr cvgrer g APuGacdn@h. *

®AUTSBH LG SLPSEENT STariLL Ty gud gL
wdrerait sor aser ForFBPAGud EraTiLBD Crovssed
aArBp GsDmeaden S usbs G, TGerearme @Qbg Gans
o7 SeTauL & 141 SOTHISHT GG DIL_GT  G6T m) Adsoray
sriBBmILS@® T DS par.

erayuBlh gaTEens vaT@E Fmiitg ot g5GaT e
Upe, gl saT®s EoUL D gmns g, PM; A
oy smzifstan®d IgarCud Camawurer Bmelds ayp
wrss, 8pCadn(d. sarorer &5Bu Sduamay §Har B
sePurar e Wiy, Asa0LD sulismns s,
so @n&08& Sarap(ib.
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* B ewil g 6ir

sfluter 8 L@ 2 (Bapdrer marktssr GF SidEid
popou Harwrs&Estean® Brilliant cut way dAmss
Qe L Gur@ b, TS oy SEaloud &5® WL Ter
o GabBalarn 8 ulol o mauEBhes Garardabs,
Buand Gr55s CaudnGOuaLBaly. GsTdsELL Harer
P06 sodaiarp Ba's Guilgner 2 Mmausmas O 558 2.®
&S Gmaﬁzﬂ@@mdﬂu@g—, vl ent_ Cur@uenfier Gsréeid. &J®
WILTar @0 eaysSeicarn darrorer G g LTEH
&%ruyd AP gidror  Gmpelor Bame 50w aneuy & Hadert
e 151G &aLb, ereurdiser sTL_ Qi enL L1y Shiger T &Ga
2 pus8 gfarpar e mand 18ss fdgrarahmpd ey
Guifiu eaydsd guhster o mousSem Sl tiug gl
2&0eu 5 8 L oL o HausBer sEhs WPEEDG O cHorL T
&LLEm Brilliant cut evauy 586 Guxpsions (Table facets)
SowsEslOunang. GOF g&stGD @UFSDT  (WNSSDET
Buau'@L. 26T Jemwbgcter 8 L.emL o (e & FIL_eT
ersg8odc) DowsBmsRdr nCst pgBloemu’s Qur nis s
DH1TEED  Gdaorey Ldrellsdr  areard  QemdatiL@ib.
Lol 2 masBdr @maploler apors Qau’lg. 2 &
L& Qan’ Ghugi, FHILT@D g 4 yorefl (Point)
amah erariiu@h. Guiul e 8 L e 2 HuSHT LPpES
8 QYlured 3 Lgref (Point) eweurid ereriia@ib.
WE5er Guaun’ e 8 L e 2 BusBer @f @r5SHE
Qlamuns Qohg obs PIEBD eBPEGD LEEHUSEREGE
Fo yareled STiEYHHETH @ams 2 Ldral (Point) epausid
reruntEer.  eneuyly UGE5PET  SerauBd  Hosowls
GuT D55 SBET Siq.arsgoub Semu@uarugre  Gaulew
7 DS et L e Qo Queuelr BGuemaustd 6T &Ho
erel (Point) o an_ui gy aTerLas o PuGassBib. -

mmmﬂn&&n AMISHeN :

FBLa1058080sT6r amaurtiston D&GLYo D FTHES

Gupbpg: aghisdr BUL &m0, uerLeriLT&Shs G
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5 [y méar ®_GUTHGLD PN D *

ooty san® 955001085 el 2835 pe» pudch
G & & .. HOLGT b mbutLIL L g1, @D A HECaenigw
SHAEFT ASSTOGDHD d prenin—eiede.

darsoss &1L1g oI syearotar QIS  Gerenm
BT SHT60 SASET S DILIS) Has s anors GusEBearpg.
DATEDS AFe_ o985 syerflonrs ger gnlrd
QaranCL In&saucn®b. @G @56 S arsgab
ager Boemud OuIpsS 9BED r b, omersHer
8 Ll 2 GasBdr WssBhE Glmruner gorsBs o
aplug sOwrergen. 2s8a, HpiusHE e wuibsg
8Ll oL o muln. odtulaseiar euiBn GFdgid
& ST ugtnddraped QHuESsems Aniiug 2 wisg
o izt QsrB&ESLD. SLOUNWPE QaGeun® LiGSHLLD
Brilliant cut wpopuisd GF H15GUsHGS SEBudTor SN EGLD,

omarsms Ga’ Gb swmd Qran® orge i opdrer
‘Phosphor Bronze erérp LinenLy Snly&saii o GoomsLorSw
Cadransstd HAu e’ Litar 566. Q5550 S wner
PO s oewsstQudD B _58ig 5000 ce g
6000 ‘s Were&Semusan @ sHpOLBEPS. ot
Lbagrer e G@peautar areis QmEs, SHL14.EF Sarib
owusBo 1/1000 srigawpd grédd 3/1000 emrdgexpd
o crorgis QusBps. Q5ss0 @riBafdrny ouwusos
Gors® Gadsd GeEdasid & ApUORSINGHD S
L1 955 2o ssd1wdnsEgd. G Ghard 556
albrhg S4hs Brredmpss Gan'@asds Gosmguw
g pibluns B8 uTssams LoD S0 19958 G phisad gib
HSDS yenelcd  samLomeT amapiser &S 1Ou mitb.
aaiflh 8145806 CuT®S5LGDL. AFEDLL ST _sens
Qer_Gu gibud Geu’ig F@sagnd. el eramGemrude
SBELILL L @aydgrdar eTousdsbter o st et
1snar pbusBe GIEBNGE Q5 EEOLOL. B 5800
W umsBaicr p mws&EtGu D ey Qe GriLdrisETe
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* SBanoenl seir

Ll @UeGa (ser eran_WeGo) &) Qrafemd. 9@sh
tigurs Qo Qamgd $05s T HUT@HLh O_Girer g,

@atisdn Qo' dewngs 19ne Gaulo S Pa80%v.
a@s saard Qoarwlaly Qg oGt Qmsa
Lo &MelE2n S souafd&sdan Hib,

mughEers Gauls s :

DUILELTE T HTTROILON G 2. BUT&EG 50 @b
2 LB s S HedmEED Lenpuianfée  Bruting or Shaping
erer i Quut. swonit @Crueradrar 2 & D&% § CsitGsbs S,
ADEINE ST L W1E GERsaflar e SeTer LicTer $@h
QB0 oapg, shelor' Uossgs BslidaGaueinig
uresms Gaelliyvors DaussBacdngug, (@sRalr
PaGanm msuic DS HE0STSIE & Dader arGm®
PN DI BIG A DIES BsiisaCGouam (i, mi0d% Geuainig i eTay
aGhams GsiissGasn @i, Ay 5 BglisEntury s
SPsdT @ Aarar QuL_1y WGerGud dausHs Calissiid
Serpar. Guinigeys upih eneus b groradr SLGLIL g ul6
duydpg. abss FNONGT g & Hasdon ADLLGHED Lreddy
Qriaghien o LBursiu8p g, bSO 19 W6br spiguded

: CLE: W graraet Guiliy 8Gatu Fhe
GAGLD. Caul._fq.&@ AGUssES anih Qran® sarss omSalan
ADSSIusID @éRstn @G Mg D\



& DB 2 (HAUTHGL APn D *

o LOUTES H1&E wbsBABES GDEHMELar. dbsssme
wier g Lathe w1®f Qmésn. 980 dorami’ 580 g
S8y ogar stolde BshE Cadnyw o LsGmdsend
oadbstuL 1 SR par. QEsalky HNpss A8 L g
afgad odeg 13 AiEod, F Egod @osserand
o drar G 0O LBSSH b MF@s CuBaGererar B
L& snler Hlotide QunmsBaaGam tser.

alt_wrer Brilliant cut GslissGaan@ld erarma
Qe ehurer 00 &% @assBaadi®Bb. Marquise
Lir59® OsléalaciBd (e s0%0 WEFBULTESSD
Bz Caisiigu 17 5HDEILTH easaGasn@b. wHGm®
aadors udsamllige® bHOB®H HEFRD oassBaumn(BLd.
@rs agms 18 smgepder sblldh GuIGsBoass
Gaadn®h. &o Galiuaes @Qbss sbdmus ger LmsSer
8) oassy Qopss FrbdsEmar. ots QuiBrd SlL_5
S 1000 shp acBrg. Gadsworss GauiuBd e
aBswrss GOmud urisasOarararBuardn. GO
Th@® s GEUILTH dardsaddoiad HEn0
o L@ meigl.GuobLi_comb.

maysaGEG gafl JFHDIGHN :

mayBsaie o Gail Lad tabdbe Srersh
Qan(hésad Gzafipburean8u oL uwursd spob @i
alLd o uBun@sstiuB@Barng. L e CurPaug s
o LIGurstLGD e FgTarEdn LIy DUSDHESES 1.1
#59 wpp o Cansimzssty b Csalimbdyses aBsb
o &n®. @55506 L g L b § sige samupilstan®
A58 D@ 2000 apseh 2400 & m1 CaussBe &d piLGH D g,
Ypanejomg ednudigid Q5560 GCzurwdmiiLBa.
Grar@sss Qeluliub eartsGarn® o gk 5 2585586
Gﬁmélﬁﬁ®|-b- §5® cﬂ@&&ﬁ@)ﬁ) &@5055@1331_14& Qa:ll‘-l@.lﬁésr
QuIg®, WarelBssinbaghs Cusngyu earmsd
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* J5 LD ewt] %511

ogar Cudsan_ @ hisafld AowsstiOnpaBaly. Gos
Py SGansssalys abuiogsshd HCarsamiow
L _raisal auamy iU BaTarar. (pse marh 2 sifige ey
i L_eirar (Radius) waia L 80 ewnsstiGubo,
HyareluBssinbn. Qe L ursd Csinsaear ADs5
alL_58 1D marhssT Jowsstiuc. (), Brersh Qe
LB, GCsdsd ol el L i Gsu, @Ud euamyuied
Q5550 > uBuralu®szsOLGD.  Srsrst Qan(B&Eear »
SIVEBH  mard  s6GLST o pTlestd o anLNED
Qautind 88 aBsreugned spa%r Dop-d UBEEMUES
2 uCuIR&siLBL eTads ABC_Gn AemRarpg. &l
@O g Gasrafuepd aper o ukig stfuwbCsits o med
&g u 2 Canadsames, e samss Banemr S LBuemeuSS
2 uBuTR &S LLGAGT 1 5. QuQurpg Y¥ér QeFrReiuGL
SrEngd o dGs ST aSTOsTIL PG S-liy, mayd s
T 5BH Jy.&& 2 UCLNB&sLILERGT D). oy st
IrsneluBss AmndGd Aame sHer (Dop) Geuefl jeray
13 onixse ALl 10méaenid, Qsibet Guilu AamemRissT
2 LBUTIRESILBL. Baram 5B By 8 Ga g urer smdys
&bdY  weEwEs G mb. &g o Gunstd Qarari_
Sdnemsms @ofloeon aury ghaum ol MauFF 2 apeoris
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panomilsaflar yaBi Quuiissir

@aUFLh e Diamond.

WEH i’earl.

Ly HFHLD ven Emerald.

wrenldsn ... Ruby, Carbuncle.

Beuth s Sapphire.

ylugrald ... Topaz, Yellow Topaz.

amaflund Cat’s-eye, Agate, Lapis-lazuli,
Chrysoprase.

GanGugsd ... Zircon, Sardonyx, Onyx,

Beryl, Sard, Cinnamon.

LIauatth . Coral,
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ADMISSIBLE NAMES

et e

The names that follow have been based upon those

approved by the Gemmological Association of Great
Britain for use by jewellers, in order that any possibilitf
of ambiguity or misunderstanding about the species meant

may be avoided.

1. Diamond.
Ruby, star-ruby; sapphire, star-sapphire, sapphire

2.
cat’s-eye. Sapphire is used for all colours except
red.

3. Chrysoberyl.

4. Spinel.

5. Topaaz.

6. Emerald; aquamarine; beryl, shades of green
other than emerald.

Zircon. Hyacinth or jacinth should not be used.
Tourmaline.

9. Garnet; almandine; pyrandine; rhodolite; pyrope;
spessartite; grossular, grossularite, green-garnet
hessonite; andradite, demantoid, melanite;
uvarovite.

10. JIolite, cordierite or dichroite.

11. Peridot.
12. Rock-crystal; amethyst; citrine (also for heat-
treated amethyst), smoky-quartz; cairngorm,

morion; rose-quartz.
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13.

14.

16.
17.
18.

19.

20.
21.
22.
23.
24.
25.

26.
21.

28.
29.
. 30.

Botoswtl g eir

Prase; quartz cat’s-eye; aventurine - quartz,
rutilated quartz; tiger’s-eye, falcon’s-eye.

Chalcedony; chrysoprase; cornelian; bloodstone,
heliotrope; jasper; plasma; agate, moss-agate;
black onyx (one colour), onyx (banded),
sardonyx. ' )

Spodumene.
Jadeite.
Nephrite.

Opal; white-opal: black-opal; fire-opal; water-opal;
opal-matrix.

Feldspar; adularia, yellow orthoclase; moon-
stone; microcline, amazonstone, amazonite;
sunstone, aventurine-feldspar; labradorite, black
moonstone.
Lapis-lazuli.

Turquoise.
Fluor, fluorite, fluorspar; blue-john.

Pyrites, pyrite; iron-pyrites; marcasite.
Obsidian, moldavite,
Malachite.

Serpentine; pseudophite.
Amber.

Jet.

Coral.

Pearl, black-pearl, conch-pearl, pink-pearl, clam-
pearl; cultured-peral,
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Topaz:

Cat’s eye:

Zircon:

Coral:

Beauroewi a6

Brazil, British Isles, Burma, Ceylon, Germany,
Japan, Madagascar, New South Wales, Nigeria,
Rhodesia, Russia, South West Africa, Tasmania,

U. S. A. (in the States of California, Colorado,
New Hampshire and Utah).

Brazil, Ceylon, Ural Mountains (Russia).

Ceylon, France, Indo-China, Madagascar, New
South Wales, Russia, Siam.

Australia (Northern shores), Japanese waters,
Mediterranean (worked in Italy), Persian Gulf.
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15.,
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
21.
28.
29.

Fp8sidma

HISTORICAL STONES

Cullinan.

Excelsior.

The President Vargas.
The Jonker.

Jubilee.

The Orloff.

Victoria.

The Regent.

The Florentine.

The Star of the South.
English Dresden.

The Kohinoor.

The Akbar Shah.

The Pigott.

The Nassak.

The Sancy.

Star of South Africa or Dudley.
The Hope.

The Great Mogul.

The Mattan.

The Nizam of Hyderabad.
The Braganza.
Stewart.

Tiffany.

Dresden Green.

Polor Star.

Pasha of Egypt.

Star of Este.

Saxon White.

269



‘sod A4 uoiyvlIWI Puv paanind |
pus (Iived weemjeq UOIIOUTISIP
10 'LroBeqwo quoreyip 01 Juoleq
puw eaysn] Apaved ou oawy (asod |
weo yov)q pus jived youoo wulg
'991U0JBIB JO ULIO] Ul £ (DB FUe0
aod gg 9noqe Jo 4818U00 S[IBEF "090
‘(awndoarr) enboarq ‘doap ‘uoging
-odwys Aq poylsse[d oOs[® S[IBAJ
‘uojde) JO §488OO puUB J[NY) UBIS
-1og woly spaeed  JejuatiQ, ‘Lasvwr
-HIns VIO POIITUO 8019118007 LuBy

‘JueWIBaLY
wntpes £q uesad peuang ‘sergredoad
1uBlsU00 I8 A ‘0¥BABOO (BIPOYWIOO0
200]104 ‘eouBISGNE UMOUY $SOPIVI]

|
w
|
m
—|

892077

| ea3sn] Arved
¢85! Be

|
[
I
- i ou o8l —wv]] |
\, j | oxjsn| Lpawed |
— 68e ¥ | ou U —Youop |
I Jueosoprar |
R AT SHE . ‘Ing —+o30mys04T |
i SNO[ONU JI8p 09
~ 1 gz §e¢ | onp ‘Lead pwey —onyg W
| | _ s §I10{00 [RgoW
— | ¢9.g; $¢ |-undioezuoag ~ «eSm.R
] ) V oYM Jued
— | 15| ¥ | -nsuwiL —uppnzousy |
, | : % egrya Ie38M pum
- PLT | f¢ | Aseang —unypusny \ utjo£youod
| ; M Aureeao m 14 €QDHBD
Ljieeg — | ILE | ¥& | IO e3YM —gnpusiio, _ THVEd
| , {
e e e : *. S S —— |
, | |
! ‘ (A[uo asu [BrIYENPUL 10} A
: , opDUsqLnd puv inog)
i ; ‘uee1d ‘pox ‘enq A[exsyr
ordoag ; umoiq oIqn)
eu1y * -o8T ‘ puwsmojed yo sepsyg o
"UBWEPY ! 8I¥'¢ | 29.¢ ﬂ 01 sseanofo) _ ANORVId
BUISNIT ‘ ‘ua h ‘DS 4 H 84N0700) ﬁ worefly *38A4)D
puv ﬂ puUD §2173140 4 puv wotjrsoduioy
K4 _ ‘sa10adg
uDI gy |

S3ID3dS WID 40 AUVIHWINNS

270



“WSTOIYO
coo1d jourssyg [81I09BUL UBIIZBIYG
MOT[o4 YSIUMOIq JO 1UaUI)ea1} 38BOY
Aq peonpoad souogs xuiy -edea
-go[0 [8sBq 9j003Ie ‘zrrenb moyjek
Y314 PISNJU0D 0 09 jou z8doq onuig,

*8IN0{00
Auetu UY epBUW WNPUNIod o139yl
-udg Csieyyo usyr U’y puB "H'S |
JoyB8ry A1yydips sey entyddes useiy |
~wistoayatp Suoays smoys eargddeg

(18, ON "WSIOI
-yoIp es0] ‘pea jouied ‘Aqni wwBlg

*[18, SUIBUOL) ‘UISTOIYITP
Buoags ‘per yBrig ‘Aqni eunmg

om0
1oyyea  pieIlowe ueljlzeig 1Y
pue ‘9H°'g JoyBiy Jeysl pleIowo
uBOLIJY 'Q "pomBl AffEnsn peiowiy

800-0
€9-1
010-0 2.2
SNOOIITA 9.1 98.¢ 8
, i
| i
800-0 '
SN0 A 69L.T | 662 ! 8
SRR R P
, ,, ~.
; ! ]
Cwo ||
L8000 | !
Sn00I9IA | ool | 666 6
- , ! [
| |
m _
| 9000 |
snoeddA | gLe.T | 1.8 | §L
‘i‘lwlill
[ !
agsny | H'd mv._m;, ‘H
! muﬁﬁ. :
7 Ty ”
L ﬁswg R i

¥O1s8 8(moq)%1V

840700
PUD 89370140 4

washg 184D
puv uorgisodwio)
‘83300d g

orquIoyyy
wniayune
3O 9980118
* xng -£xo01piy
Moo x I0 -onig
8sefinojon ZVdoL
307014
pus ‘uoerld ‘yyuid $0% 1V
(*;o1[e£ ‘s50]IN0[0d O8[Y (1euoBriy)
, enig M dYTHJIVS
“ jsuoSexely
i to%1v
pod , AdOd
e |~
| {euoBexoy
i . 20189
| 021V "oedsg
usaLpn M QIVIIARI
,

271



“ws10ayo1p moys og edAq Ljuo oyy
uodI1Z onyg
pur temo] eawy bpue ‘snoydiouvis
-jwes 018 uojde) wiosy sedLy ueern
‘ernyeey SuiysmBuisip B Y 'q
Buoarg
sorgredoad eAwy welg puw vUIY)
-opul woa] sodAq peswel}-1BOL

ZLT-0 eur[8441o £00%)
STOQIT A 829.1{ L. | ¥g.¢ oqd Lo yeuodexeqy TVH0D
_
so19r0doad ejqmBrIBA N
spies | a.P !
-dn o9 uoesd [suolvrgaj,
‘ueald 8¥ UOVIIZ [BULIOU JO 6L-1 0¥ ¥9 10 S9pBYL PUB UL
eury 620-0 ‘umolq ueprod ‘moyed S018°%017
-uvwWBP Y ¢e.1 | 699, %L ‘onyg ‘SsOJINOJO)) NODYIZ
{reaodiiy)
600.0 2018
SROSIITA 831 69-3 L | pusdoyuyo umolq ojed FATS.LVO
£330 ] aupsng 4'qT |'ps| H 841070 woashg *18hiap
puo ! m PUD §3UIBLIB A puv uortgoduoy
X1 | ‘#a199dg

272



3HBFiGemns *

BIRTHSTONES

The allocation of gemstones as appropriate birthstones
to particular months was originally based upon their
colour, and the species used have consequently varied from
time to time. The following is the list recommended by the
National Association of Goldsmiths of Great Britain:

Month

January
February
March
April

May

June
July
August
September
October
November

December

Colour

Dark red
Purple
Pale blue
Colourless
Bright green
Cream
Red

Pale green
Deep blue
Variegated
Yellow
Sky-blue

Gemstone

Garnet

Amethyst

Aquamarine (or Bloodstone)
Diamond (or Rock-crystal)
Emerald (or Chrysoprase)
Pearl (or Moonstone)
Ruby (or Cornelian)
Peridot (or Sardonyx)
Sapphire (or Lapis-lazuli)
Opal

Topaz

Turquoise
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GLOSSARY— (&)

—————

Diamond: Hardest of
known substances. Invalua-
ble as abrasive in industry
and when transparent and
comparatively flawless is
highly valued as a gem which
occurs in various tones of
red, violet - blue, green,
orange and yellow as well
as colorless and brown. Its
hardness and high R. I.
permits its fashioning as
the most brilliant of gems.
Pure carbon. Iso. H. 10;
S. G. 35 R. I 2°49;
Disp. 0'044. From various
sections of south, southwest
and-middle Africa, central,
east, and northeast South
America, India, Borneo,
Australia. Also found in
U.S. A, but not in commer-
cial quantity.

Pearl: A calcareous con-
cretion consisting of occasio-
nal layers of conchiolin and
predominant layers of arg-
gonite (or rarely, calcite)
most of which have been con-

centrically deposited about
a central point or nucleus.
In most cases the nucleus is
thought to have been,
originally, the location of a
parasite or other organic
matter which the molluse
has covered with the sub-
stances mentioned above,
with which it also forms its
own shell. Conchiolin predo-
minates in the outer portion
of the shell, aragonite. in
the mother-of-pearl lining
and in pearls which occur
only in certain molluscs
notably the salt-water genus
known variously as Avicula,
Meleagrina or Margaritifera,
and the fresh-water Unio.
The layers in round pearls
which form free within the
mantle are spherical and
concentric. Many pearls are
not round and others are
attached to the shell. Gemo-
logically a true pearl is
composed of predominantly

_nacreous layers and formed

unattached to a shell, Fine
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pearls are those ftrue pearls
which possess all the qualifi-
cations of a gemstone and are
largely limited to oriental
pearls and fresh water
pearls. Composition CaCOy,
water and conchiolin; H. 23-
41;8.G. 1'5-2'78 (most fine
pearls 2:66-2:76). Principally
form Persian Gulf, Australia,
Islands of South Sea, Pana-
ma, Venezuela.

Emerald: (1) The bright
full green variety of beryl.
There is as yet no standard
for a dividing line between
emerald and either aguama-
rine or the lighter green
variety which is known as
green beryl. Colored by
chromium, a fine emerald is
one of the five most valuable
gems. Its full bright green
color is possessed by no other
gemstone but emerald jade.
H.75,8 G.267-27TT;R. L
1'57/1:68-1-58/1'59. (2) A
color designation meaning
the color of an emerald, as
in emerald glass, emerald
jade, etc., althopgh the
meaning is often incorrectly
extended to mean any color

approaching the green of
emerald.

Ruby: (1) Corundum of
vivid to darkred to purplish
red color. the lighter tones
of these hues being known
as pink sapphire; (2) a color
designation meaning bright
red to violetish red, asin
ruby glass, ruby spinel etc.,

Sapphire: As generally
used, refers to any gem
corundum other than red.
By some, considered as only
the fine blue corundum, other
varieties being classed as
fancy sapphire. The word
sapphire is also used as an
adjective to describe blue
varieties of other species, as
sapphire spinel.

Topaz: (1) A transparent-
to-translucent gem mineral;
usually white or pale blue,
also yellow, orangy yellow,
brown, light red (pink};
rarely violet or greenish.
Sometimes called precious
topaz to distinguish it from
citrine or topaz quartz with
which it has long been confu-
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sed by less well-informed
jewelers. Ortho. Al, (OH,F)2
Si0, H. 8;8.G. 8'9-3'6; R.L
1-61/1'62 - 163 1645 Bi.
0-008. Disp. 0'014. From
Brazil, also Ceylon, Urals,
California, Colorado, Maine
and other sources.

Cat’s-eye: (1) Term most
properly applied only to
cymophane, the chrysoberyl
Cat’s-eye. (2) Term applied
to any gemstone which,
when cut cabochon, exhibits
under a single, strong point
source, a sharp, well-defined
light band, line or streak of
white light across the dome
of stone, which moves as the
stone is turned about. This
phenomenon which resembles
in shape the slit pupil of the

eye of a cat is caused

by reflection of light from

included fibers (crystals) or
long parallel cavities or
tubes. Few mineral species
produce well-defined cat’s
eyes, and as the unmodified
term is used only for cymo-
phane,, the varieties of those
gpecies which do are known
as alexandrite cat’s eye,

tourmaline cat’s-eye, scapo-
lite cat’s-eye, or cordierite
cat’s eye, several varieties
of quartz cat’s eye, ete.
Many other gem stones
exhibit a broader or less
well-defined light line, but
these are more properly said
to have a cat’s - eye effect
or a chatoyant effect.

Zircon: (zur’kon)One of the
most important gemstones,
occurring naturally in trans-
parent colorless, red, orange,
brown, yellow and green
varieties. The non-gemstone
varieties are translucent to
opaque brownish or greyish
and certain of these, when
heated, may change to
transparent colors of the
natural gemstone varieties.
or frequently to blue, a color
which never occurs in nature
except perhaps such a pale
blue that it is almost color-
less. As a species zircon is un-
usual in its great range of
S.G.and R. 1. Tetr; ZrSio,;
H.7'5; 8.G. 4'0-4'8; R.I. 192/

- 1°95-1-96/2-02; Bi. 0:060. The

S. G. and R. I. vary because
of variations in the crystal
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structure consisting of par-
tial to complete breakdown
of the crystal lattice; the
lower properties occurring in
the zircon indicate that the
lattice is entirely broken
down and the zircon there-
fore amorphous. This amor-
phous zircon is usually green
and from Ceylon, with
properties approaching H.
6.; S. G.3.95 R. L (singly
tefractive) 1-79. Often desig-
nated mineralogically as
gamma zircon. It is rarely
seen in the gem trade. The
normal type of fully crystal-
lized zircon is transparent
and of the various gem
colors. It is found naturally
in all these colors, except

" blue, in Burma, Ceylon,
Australia, Russia and else-
where. This is the type

almost always seen in the
gem trade and has about
S. G. 4'7; R. 1. 1'92/1-98; Bi.
0.059. It is often designated
mineralogically as alpha
zircon. In all other zircon
the S. G. and R. I are
intermediate between the
normal crystal type and the
amorphous type which is

partly amorphous and partly
crystalline. Most authorities
include in this classification
only greenish zircon from
Ceylon. Mineralogically such
stones are often classed as
beta zircon. No detailed
reports cover the properties
of the smoky brown zircon
usually found in Indo-China,
most of which is heat treated
in Bangkok, Siam, to trans-
parent gem qualities of all
colors. After heat treatment
these stones have properties
of the normal (or alpha)
zircon, but fracture more
easily and often revert
toward their original color
when exposed to direct sun-
light.

Coral: A stone-like mass
of CaCo, in the form of
calcium secreted by the coral
polyp, a small sea animal.
Precious coral is red, or pink.
Other colors are known in-
cluding white, cream, brown,
blue and black coral. H'3"5;
8.G. 2'6-2'7; R.I. 160, Source
of precious coral: Persian
Gulf, Japan, Australia and
the Mediterranean. -
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GLOSSARY—(B)

— e

Adamantine (ad”a-man’
tin or'teen). Extraordinarily
hard. From adamas (Greek).
The luster of the diamond.

Agate (ag’ at). One of the
many varieties of chalce-
dony. Multicolored; (1) in
parallel bands of varying
thickness, (2) in irregular
clouds, or (3) with inclusions
of other minerals (as in moss
agate). Bands are usually
irregular and sometimes con-
centric, conforming in shape,
to the outline of the cavity
in which formed. Bands are
sometimes straight, but if of
other colors than tones of
gray, the stone is then pro-
perly known as onyx. Most
banded agate occurs with
bands of different tones of
gray. Such agate is often
dyed or artificially colored.

Alexandrite (al’eg-zan’-
drite). A variety of chryso-
beryl, emerald green in day-
light, red to violet by

ordinary  artificial light.
From Russia; Ceylon.
Amethyst. (1) A pale
violet to a deep purple
transparent variety of crys-
talline quartz used as a
gemstone. February birth-
stone. From Siberia, Brazii,
Uruguay and other sources.

Apatite (a'pa-tite). A trans-
parent green, blue, violet,
purple, pink, yellow, or
colorless gem mineral; except
blue or green, is of light tone
only. Also grey or brown,
non-gem varieties. Hex. Ca; -
(F, C1) (PO,),, H. 5; 8.C.
32 R. L 1'63/1°63-1'64/1-65;
Bi.  0002-0'005. Ceylon
Burma, Bohemia, Mexico,
Maine, and other sources.

Aquamarine  (ak-wa-ma-
reen’). (1) The pale or light
green-blue to blue variety
of beryl. H. 8; S.G. 2-68-
275 R.L 1'57/1:58-1-58/-
1'59. From Brazil princi-
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pally; also Madagascar,
Russia, Ceylon and Califor-
nia. (2) A color designation
meaning light blue to light
bluish green as in aqua-
marine glass; aquamarine
tourmaline, etc.

Becke Method or test.
A determination of R.1. by
observation through micros-
cope of a line (so called Becke
line), which appears at edges
of minerals when immersed
in liquids of different R.1.’s.
Useful in identifying small
fragments of opaque gems
or their imitations.

Beilby layer. The mirror-
like surface layer, on all weli-
polished stones other than
diamond, which seems to be
caused by a fusion of tiny
surface projections on the
stone during the polishing
operation, In corundum and
quartz this layer is crystal-
line; in zircon and spinel it is
amorphous and “pits” more
easily than other stones.

Beryl (bare'il). A mineral
species which includes the

gem varieties aquamarine,
emerald, morganite, helio-
dor and other colored beryl.
Emerald is less tough and
hard than other varieties.
Hex. Bey; Al, (8i0,),.
H.8 (emerald 7i); S.G..

- 2:6-2°0; R.1I. 1.56/1:56-1.59/

1.60. Bi. 0°005-0008; Disp.
0.014.

Blende. Same as

lerite.

spha-

Calcite (kal’site). A mine- "
ral; usually white or color-
less; often colored with
impurities. See onyx marble,
satin spar. Colorless trans-
parent varieties are Iceland
spar or optical calcite. Hex.
CaCO,. (Carbonate of lime
or calcium carbonate). H. 3;
S.G. 2'7; R. I. 149/1°66.
Source, widespread.

Carbon. An element. A
jewelry trade term often
applied to any black-appea-
ring inclusion or imperfec-
tion in diamond or other
gems; also a term used in
industry to refer to carbo-
nado. .
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Carborundum. A trade-
marked name for an artifical
abrasive, crystallized carbide
of silicon (SiC.) discovered
in 1891. Between 9 and 10
in hardness on Mohs scale,
it is powdered and used in

grinding gemstones other
than diamonds.

Carbuncle. Name used
in ancient and middle ages
for any cabochon-cut red
stone, especially red garnet,

“and gemologically confined
to the latter.

Cassiterite. A transpa-
rent to opaque mineral of
which some unusually trans-
parent stones are cut and in
demand by collectors and

museums, especially its red

or yellow varieties. It is the
ore of tin and usually is
- black or brown. Tetr. Sn0,,.

H.8-7;, S.G. 68-71; R. 1.
2:00/2:09; Bi. 0-097; Disp.
0-071. From England, Sax-
ony, Czechoslovakia and
other sources.

Chatoyancy (sha-toy’an-
gee, or Fr., sha’twa-yan-sy).

The phenomenon of a
movable white light band
in either a cat’s-eye or
a stone with a chatoyant
effect.

Cleavage. (1) the tendency
of a crystalline mineral to
break in certain definite
directions leaving wmore or
less smooth surface. (2) The
act or process of producing
such a break. See cleaving.
(3) One of the portions of a
mineral resulting from such
a break, which if of compa-
ratively large size, is known
as a cleavage mass. (4) A
term sometimes used for
diamond crystals which

require cleaving before being
fashioned.

Corundum (kor-run”dum).
A mineral of which ruby,
sapphire and emery are
varieties. Hex. Al, Oy
S.G. 3-9-4'1; R. I 1'76/177-
1'77/1°78. Bi. 0°008; Disp-
0'018. Ruby from Burma,
Siam, Ceylon and (rarely)
N. C. Sapphire from Kash-
mir, Burma, Siam, Ceylon,
Australia and Montana.
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Crystal. (1) A crystalline
solid bounded by mnatural
plane surfaces. (2) A trade
term for diamond of a
particular nuance of color.

Culet. The small facet
polished across what would
otherwise be the sharp point
or ridge on the pavilion
of a faceted stone, espe-
cially one which is brilliant-
cut.

Cymophane (sye’-moe-
fane or sim’oe-fane).(1) The
variety name which includes
all chrysoberyl with a
girasol or chatoyant effect.
(2) More specifically, chryso-
beryl cat's-eye only. (3)
An alternate but little used
name for the entire species
of chrysoberyl.

Demantoid. (1) A trans-
parent green variety of
_ andradite (garnet) still often
bought and sold as “olivine.”
Rare in large sizes. Disp.
‘057, highest of all important
gemstones. Less hard than
other garnets. Iso. Cag Fe,
(8i0,),; H. 6'5; 8. G. 3:8-3'9;

R.I. 1-88-1'89. From Russia
ounly. See andradite; olivine.
(2) as an adjective, diamond-
like.

Density. The quantity of
matter in a given space.
When used in describing a
property of gemstones or
their substitutes, refers to
their specific gravity.

Dichroism. The property
of most doubly refractive
colored minerals of the
tetragonal and hexagonal
system of transmitting two
different colors in two dif-
fernt (right angle) directions.

Dichroscope (dye’kroe-
stope). An instrument desig-
ned to detect two of the
different colors emerging
from pleochroic (i.e., dichroic
or trichroic) gems. Contains
a rhomb of Iceland spar and
a lens system in a short
tube, and exhibits the tywo
colors side by side.

Diffraction. A modifi-
cation which light undergoes,
as in passing by the edges
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of opaque bodies or through
narrow slits, or when trans-
mitted through or reflected
from a diffraction grating in
which the rays of white
light are broken into a series
of colored spectra. The opti-
cal phenomena of diffraction
also takes place upon reflec-
tions of light from the sharp,
jagged edges of broken glass
and from the edges of the
minute scales which make

up the surface of a nacreous
pearl.

- Endoscope. In gemology,
instrument which affords a
magnified image of the drill
hole of a pearl. Used to
distinguish between genuine
and cultured pearl. A modifi-
cation of it directs onto the
walls of the drill hole a tiny
beam of light, the subsequent
path of which through the
pearl reveals whether the
structure of its core is con-

centric (real pearl) or parallel
(cultured pearl).

Facet. One of the small,
plane, or approximately
plane, polished surfaces

which are placed upon gem-
stones fashioned as brilliant
cut, step cut or any other
faceted cut.

Feather. (1) A trade term
(2) commonly applied to
almost any flaw inside a
stone, and (b) more specifi-
cally to a jagged irregularly
shaped fracture which is
white in appearance. (2) In
determinative gemology, a
series of liquid inclusions
which under the microscope
are elongated and irregular
in shape, and grouped to-
gether in orderly proximity
to each other in a manner
which makes them resemble
the over-all pattern of the
feathers on a bird’s wing.

Feldspar. A group of
closely related mineral spe-
cies, the only gemologically
important of which are
albite, labradorite, micro-
cline, oligoclase and ortho-
clase, which yield several
gem varieties.

Fluorescence. A variety
of luminescence. The pheno-
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menal property of changing
the short invisible wave
lengths into longer visible
ones, and reflecting them as
visible colors when exposed
to the influence of X rays,
cathode rays, ultra-violet
rays, including those in sun-
light. etc., possessed by ruby,
kunzite. yellow-green syn-
thetic spinel, some diamonds
and opals, and many other
substances, Colorless fluorite
fluoresces violet; diamond
various colors.

Garnet. (1) A name which
covers a number of closely
related minerals. Several
chemically similar elements
freely replace one another
in the. garnet group. As a
result, the properties of the
group are variable, and there
are a number of garnet gems,
quite different in appcarance.
(Kraus and Slawson). The
isomorphus replacement of
one element, such as iron by
another (such as magnesium
or calcium) results in terms
such as iron garnet, magne-
sium garnet and others, and
also in variations in proper-

ties such as the hardness of
almandite, 7'5, and that of
demantoid 6'5, and the un-
usually high dispersion in the
latter. Classified gemologi-
cally as different species, the
reddish to purplish iron
aluminum garnet almandite,
and the reddish magnesium
aluminum garnet pyrope
are not often differentiated
by the jewelry trade and are
commonly known merely as
garnet, while others such
as the green (demantoid)
variety of calcium-iron spe-
cies (andradite) are known
by variety names.

Gem. (1) A cut and polish-
ed stone which possesses the
durability and beauty neces-
sary for use in jewelry; or
a fine pearl. (2) A term
often applied to an especially
fine specimen, as a gem
emerald. (3) As analjective,
a prefix, as in gem crystal,
gem quality, gem material,
etc., (4) As a verb, to
decorate with gems (Stand-
ard).

Gemmology (jem-ol'oe-ji).
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The spelling of gemology
as used in Great Britain
where it was formed from
the Latin gemma (a gem),
and the suffix -ology derived
from the Greek meaning a
science. Introduced previous
to the time of the establish-
ment of the gemological
courses in England in 1910,
probably about 1900,

Gemstone. (1) A term
which includes pearl, amber;
coral, jet, or any stone of
any variety of a gem mine-
ral, which is of sufficient
beauty and durability for
use as a personal ornament,
Formerly hyphenated, as
gemstone or used as two
words, gemstone.

Girdle. The outer edge or
periphery of a fashioned
stone; that portion which is
usually grasped by the set-
ting or mounting;the dividing
line between the crown and
pavilion. In most diamonds it
is left unpolished. On eme-
rald cut diamonds, on almost
all colored stones and on
some brilliant cut diamonds,

polished girdles are placed.
On the latter these often
consist of series of more or
less flat polished surfaces
which are more or less accu-
rately termed girdle facets.

Goniometer. An instru-
ment used to measure angles
between facets of a gem or
faces of a crystal. The con-
tact goniometer is a physical
instrument incorporating a
protractor; the reflection or
reflecting  goniomeler uses
light reflected in a fixed
system, the specimen being
turned on a calibrated table.
Probably the most valuable
to the gemlogist is the hori-
zontal singlescircle goniome-
ter which is used to measure
the index of refraction by
the method of minimum de-
viation. (Shipley, Jr.).

Grain. (1) A unit of
weight; one-quarter of a
metric carat or 0°0500 metric
gram; commonly used for
pearls, sometimes for dia-
monds: rarely for other
gemstones. (2) A popular
trade term for cleavage
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direction in a gem mineral or

gemstone. (3) in mineralogy,
a minute crystalline particle.

Grinding. The preliminary
shaping of a rough colored
stone; followed by polishing.
Grinding is done on carbo-
rundum wheels or on metal
laps, and diamond powder
or carborundum is usually
used, depending on hardness
of stone,

Hardness. In gemology,
the resistance of a substance
to being scratched, a pro-
perty by which various gem-
stones and imitations may
be identified.

Heavy liquid. Liquid
having high 8. G., such as
methylene iodide, in which
different species either float
if their 8. G. is lower than
that of the liquid, or sink if
higher.

Hydrophane. A dehydra-
ted, yellowish, brownish or
greenish variety of common
opal which when immersed
in water, becomes more

translucent or transparent.
Sometimes may exhibit play
of color. Similar and more
permanent results are some-
times obtained by immer-
sing or boiling in oil.

Imitations or imitation
stones. (1) In the broadest
sense, any maberial other
than genuine gem material.
A genuine stone that imi-
tates a more desirable one
is sometimes called its imita-
tion: preferably its substi-
tute. (2) More specifically,
glass, plastic. or other
amorphous substitutes or
reproductions as distingui-
shed from synthetic and
reconstructed stones (which
are crystalline) and from
genuine assembled stones
(portions of which or cry-
stalline).

Interference (of light).
Explained by the undulatory
theory as the reinforcement
or the partial or complete
destruction of certain of the
rays of the spectrum when
the undulation of the light
rays traveling in the same
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direction coincide (and rein-
force one another) or inter-
fere (and tend to destory
each other). This complete
or partial destruction or
reinforcement of certain of
component (colored) rays of
white light causes jrides-
cence, labra-dorescence,
orient, and play of color.

Isomorphism {eye’soe-
mor’ fiz m). The property of
crystallizing together in
variable chemical propor-
tions possessed by some
minerals (and other substan-
ces) of like atomic structure.

Jacinth (jae’sinth or jas’-
inth). A name which was
originally an alternate spel-
ling of hyacinth, but which
bas been used for (1) yellow
or brown zircon, (2) red or
orange zircon, (3) any
zircon, or (4) hyacinth
garnet. Having become
meaningless, the name is
now obsolete in the American
trade.

Jasper. An opaque red,
yellow, brown, rarely dark

green, or little-used grayish-
blue or lavender, fine-grain-
ed, impure cryptocrystal-
line quartz, gemologically
classified as a variety of
chalcedony. Smith attributes
its color to its impurities.
Weil attributes a fibrous
structure to the fine grains.
The mineralogical difference
between agate, and jasper,
is  slight, but Schloss-
macher states that lapida-
ries (in Germany) classify
completely opaque material
as jasper, and semitranslu-
cent to translucent as chal-
cedony, or, if varicolored,
as agate. Widely distri-
buted.

Kunzite (koonz'ite). Trans
parent pink to lilac-color-
ed spodumene named for
Kunz. A comparatively new
gemstone, discovered in
1902 or earlier in Southern
California; later found in
Madagascar.

Lapidary. (1) One who
fashions colored stones.

(2) Place where they are
fashioned.
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Lapis (lape’is). Latin, a
stone, Often used in the
trade as an abbreviation
for lapis lazuli.

Lapis lazuli (lay’pis laz’ue-
lye or lap’is laz'ue-lye). A
granular crystalline aggre-
gate composed principally
of the mineral lazurite (or
blue hauynite according to
Smith), and calcite or pyrite,
or both, which often from
noticeable inclusions; and
. sometimes  with smaller
amounts of diopside, amphi-
bole, mica, etc., A rock;
hence its properties vary,
. depending on proportions of
various minerals present, the
more that violet blue lazu-
rite predominates the finer
the quality; if all the usually
agsociated minerals are
absent it is lazurite, not
lapis lazuli. S.G. 2:5-2'9.
From Afghanistan, Chile,
Russia. o

Lapping. The grinding
or polishing of colored stones
on alap, by use of water
and (1) diamond dust rolled
or hammered into a soft

metal lap or (2) a mixture
of abrasive grit, usually
silicon corbide. (Grodzinski).

Lattice. The pattern in
which atoms or molecules
are arranged in crystal stru-
cture.

Loupe (French), lupe
(German), loup, or loop.
The French word is accepted
as correct spelling in Eng-
lish - speaking nations. Any
small  magnifying glass
mounted for use in the hand
as a hand loupe, or so that
it can be held in the eye
socket or attached to spec-
tacles as an eye loupe.
Loupes may contain a single
lens or a system of lenses,
and in commercial usage
range in magnifying power
from 2 to 20, the usual
jeweler’s or . watch-maker’s
loupe being from 2 to 3
power, and aplanatic loupes
from 6 to 20 power.

Luster. The appearance
of a surface in reflected light.
It depends pricipally upon
the relative smoothness
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(texture) of the surface and
upon the refractive index',
which governs the amount
of light reflected. Schiller,
play of color, orient and
other such optical pheno-
mena are distinet from
luster, but luster is related
to sheen.

Margarita (Latin). Pearl.

Margaritifera pearl (mar’-
gar-ritif'er-a). Pearl from
the genus Margaritifera, an
alternate name for the genus
Meleagrina, which most sci-
entists consider a more pre-
ferable name for this sub-
genus of Avicula.

Matara diamond. Cey-
lonese name for colorless to
faintly smoky zircon, most
of which has been decolori-
zed by heating. Some natu-
rally colorless many come
from the district of Matara
or Matura, Ceylon.

Microscope. An optical
instrument which affords
high magnification of minute
objects such as inclusions in

gems. A monocular micro-
scope employs a single eye-
piece or ocular. A binocular
microscope is equipped with
two oculars. In the Gree-
nough type, two complete
lens systems are used giving
true stereoscopic vision. A
polarizing  microscope  is
equipped with polarizing
attachments providing pola-
rized light, and is a combi-
nation of microscope and
polariscope. With proper
attachments and accessories,
it may be used to determine
optic character. See also
polariscope. A petrographic
or petrological microscope is
a polarizing microscope espe-
cially designed for use with
prepared thin sections of
minerals or rocks. A gemo-
logical or gem-testing micros-
cope is a polarizing micros-
cope equipped with universal
immersion stage and other
accessories, the entire equip-
ment especially designed for
the testing of fashioned gem-
stones, particularly those
set in mountings. A pearl
testing microscope is a mic-
roscope equipped with special
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accessories for pearl identi-
fication especially with an
endoscopic stage and a
pearl illuminator. A pearl
and gem testing microscope
is a combination of the last
two microscopes, and like
them is especially assembled
or manufactured for the pur-
pose by Gemological Ins-
titute of America, and by
Gustave L. Herz of Vienna,
Dr. Edward Gubelin of
Lucerne, and others.

Mohs scale (Moze). The
most commonly used scale

of relative hardness of mine- -

rals—diamond 10, corundum
9, topaz 8, quartz 7, ortho-
clage feldsper 6, apatite 5,
fluorite 4, calcite 3, gypsum
2. talc 1. Division’s are not
equal, minerals representing
various hardnesses having
been chosen arbitrarily by
the mineralogist F. Mohs.
The difference between 9 and
8 is considerably greater
than between the lower
numbers, and between 9 and
10 is greater than between

9 and 1.

Moonstone. A term (1)
correctly applied only to
adularia (precious moon-
stone) which is a variety of
orthoclase and to other
semitransparent to translu-
cent adularescent (milky
blue) feldspars of the albite,
labradorite, and oligoclase
species; (2) incorrectly appli-
ed, without proper prefix, to
milky or girasol varieties of
chalcedony, scapolite, corun-
dum, ete.

Mother-of-pearl. The iri-
descent lining of the shell of
any pearl-bearing molluse;
usually of same color com-
position and general quality
as the pearls produced by
the particular mollusc.

Natural pearl. A pearl
which originates naturally
in a mollusc as distinguished
from a. cultured pearl or
imitation pearl.

Obsidian  (ob-sid’ee-an).
Natural volcanic glass; an
ornamental stone, rarely cut
as a gem. Many early civili-
zations  fashioned  black
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obsidian utensils and sculp-
ture. Solidified out of lava,
it is a rock, hence has but
fairly constant properties.
Black to gray, yellowish,
reddish or greenish. Amor-
phous; H. 5-53; S.G. 2:3-2+6;
RI.  148-1'60. Chemical
composition, variable.

Onyx. (1) One of the
many varieties of chalce-
dony. Same as banded agate
except that the alternately
colored bands of onyx are
always straight and parallel,
Stones most common are
black and white or gray,

black and red to brownish -

red, white and red to brow-
nish red, but those banded
only with grays or gray and
white are more specifically
known as onyx agate. Stone
cameos are carved Principally
from onyx. The term onyx
used except as a qualifying
adjective for other than
parallel banded multi-color-
ed chalcedony is incorrect,

Opal (0e’pal). A non-cry-
stalline, colorless, white,
yellow, brown, pink, wred,

green, blue, or black, gem
mineral; solidified from gela-
tinous silica, deposited in
cracks and cavities from
aqueous solution (Kraus).
Transparent to nearly opa-
que colors usually pale. Most
varieties of precious opal
exhibit a play of color
caused by a structure of
very thin layers of lightly
differing refractive indices
and sometimes probably
by minute cracks. Except
Australian and fire opal, usu-
ally cut cabochon.e Common
opal is of little value and
sometimes earthy. Amor-
phous; Si0, plus H,O
(water), 1 to 21% (usually
6 to 10% in precious opal).
H. 5-6%; S.G. 2--220: R.L
1.38-1.60 (precious opal
1°44-1°47). Source of precious
opal: Australia, Mexico, Hun-
gary, Nevada, Tdah , etc.

Opalescence (oe’ ‘pal-es’
ens). The milky or pearly
appearance of some common
opal. Not to be confused
with the paly of color, exhi-
bited by precious opal.
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Optic character. Refers
generally to the optical pro-
perties of a gemstone, and
especially to the number and
position of optic axes, and
the type of double refrac-
tion. (Shipley, Jr.).

Oyster pearl. A concre-
tion found in common edible
oyster (Ostrea edulis). Ge-
nerally black, purple, or
with a mixture of black and
white, or purple and white.
Almost invariably devoid of
nacreous. luster, possessing
neither beauty nor value
and hence not a true pearl.

Pavilion. In North Ame-
rica and Britain, the portion
of a fashioned stone below
the girdle. On European
coniinent, the part above
the girdle, the portion below
being known as the culasse.

Pendeloque (Pan"d’loke’).
A pear-shaped modification
of the round brilliant cut-
ting often used for a pend-
ant. Pear-shaped briolettes
were formerly called pende-

loques and the two styles

are still often confused.

Peridot (per’i-dot or per'i-
doe). (1) The gemological
name for.the transparent-
to-translucent, olive to light
yellow green, brownish, or
grayish mineral species,
known also as chrysolite or
olivine. Ortho. (Mg Fe) ,
Si0,; H. 63-7; S.G. 3:2-4'3;
R.I. 1'64/1°68-1'67-1'71. Bi.
0-038. Disp. 0°018. Source:
St. John's Island in Red Sea,
Burma, Ceylon, Arizona and
New Mexico (in sand) ete.
(2) The transparent full-
colored  yellow-green o
yellowish green variety of
that species. S.G. 8-2-3'5;
R. 1. 164/1'68-1°66/1:70;
Disp. 0:020 (Smith).

Polariscope. An optical
instrument consisting basi-
cally of two polarizers with
a means of rotating a speci-
men between them. The
polarizer through which
light enters is called the
polarizer, that through which
observations are made is
called the analyzer. A
polariscope is used to ascer-
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crystals are often of one of
these hues banded near the
surface with the other hue
either concentrically or at
the ends. A complex boro-
silicate. Hex. H. 7-7'5; S.G.
3:0-32; R.I 1'61/1‘64-1'64/
1-67, (1'61/1'63-1'63/1'65 for
paler stones). Bi. 0-014—
0.022. Disp. 0017. From
Ceylon, Madagascar, Brazil,
Urals, Burma,
Maine.

California,

Turquois or turquoise (tur-
koiz’ or tur'kwoiz; French,
toor-kwawz’). The most im-
poréant opaque gemstone.
Treasured by early inhabi-

tants of both the Old and
New World. Light blue to
light blue-green, of which
the greenish hues are least
desirable. Sometimes yellow-
ish green. Usually apparen-
tly amorphous (Kraus and
Hunt), or erypto-crystalline
(Dana). Found in minute
crystals only in Virginia, in
non-gem sizes. A basic phos-
phate of aluminum and
copper, in which iron may
replace part of aluminum,
causing greenish hues. Tri.
H. 6; 8.G. 2:6-2'9; R. 1. 1.61/
1'65. From Persia, Turkes-
tan, Egypt, Australia, New
Mexico, Arizona, Nevada,
California,
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