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EDITORIAL FORUM

ERROR CREPT IN

In oul July-August editorials, we
made some rather caustic comtlents
regarding the ploceedings of the
International Jewelry Conference at
the Hague. Particularly we com-
plained of the indications that this
Conference intendecl to set arbitrary
rules concerning the physical and
optical propert ies of gem stones.

t

Evidently lve urisintelpleted their
tlue intention. A letter from B. W'
Anderson, directol of the Laboratory
of the Dian-rond, Pearl, and Precious
Stone Section of the London Chambel
of Coinmelce, chides us gently for
ou l 'e r ro l "

a

Says Mr. Andelson:
"I think you take a 1vl'ong attitude

with regard to the suggested revision
of the physical property data by the
Laboratories. I n-ryself have been
pressing this keenly for some years,
and fol the vely l'eason which you
give as an arg,ument agalnst the
idea-i.  e.,  that I  do rzot wish to see
these data'arbitrari ly f ixed' as they
are at present by the standard text-
books, rvhich copy from one another
and give no fleshly-determined data
of their own.

"The annual submission ol data
actual ly determined in our labora-
tories 'rvill not 71.v tl.rese data-they
will, on the contrary, leave them in
a healihy state of readiness for'
furthel revision. A perfectly good
comparison of this procedure is given
by the tables of atomic rveights, the
values for rvhich are periodically
overhauled by an International Com-
mittee, 'rvhich draws up a list of the
best values to date, 'lvithout any pre-
tence of f lnal i ty."

I

I t  is aiso pointed out that we ale
rvlong in assuming the figures con-
sidered by the International Jewelry
Conference lvere those of Dr. Schloss-
rnacher's revision of Bate'-'s Edel-
steinktLnde, I t  seems that a special
committee has been appointed to pre-
pare the l ist of propert ies and nonen-
clature. Also we withdraw our
complaint against the lack of
American representation upon the
B.I.B.O.A. Since our editorial,  the
Gemological Inst i tute of America
has been asked to send a repre-
sentative to the conferences. The
Insti tute has aiso submitted upon
request a l ist of proposed nolren-
clature of gem stones; this rvi l l  be
incorporated in future rul ings of
the  B. I .B .O.A.

Gems & Gemologr is the off ic ial  organ of the American Gem Society and in i t  rv i l l  appear
the Conf ident ial  Scruices of the Gemological  Inst i tute of America. In harmony rvi th i ts
posit ion of maintaining an unbiased and uninf luenced posit ion in the jewelry trade, no
advert is ing is accepted. Gems & Gemology does not intend to ovet lap the f ie ld of any other
p e r i o d i c a l  i n  A m e r i c a  o r  E n g l a n d .

Contr ibutors are advised not to submit manuscripts without f i rst  assuring themselves
that the information contained in them is of scient i f ic accuracy. Manuscripts not accompanied
by return postage * ' i l l  be held thir ty days and destroyed.

Any opinions expressed in signed art ic les are unt i ierstood to be the vies's of the author
and not of the publ ishers.
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Supplement to Continue
Oul Septernber-October issue in-

corporated the experiment of pre-
senting news of the activities of
the Amelican Gem Society and its
students along rvith those of the
Gemological Institute of America.
This innovation met with general
approval of readers. Since then,
the organization of the A.G.S.
Guilds-briefly mentioned elsewhere
in this is511s-dgrn31ds a medium
through which instructions for or-
ganization, announcements of meet-
ing places and dates, reports of
each Guild's lectures and clinics,
and news of members' lectures and
other act ivi t ies can be reieased. For'
this pulpose a publ ication to be

.Lt,'.,t 
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called Gir i lds ."vi l l  make i ts bow with
one separate issue about February
1, 1935, after which i t  wi l l  appear in
the nature of a suppleinent s'ith the
latel isstres of (]etns & ( lentolog1y.

Announcement Extraordincrry!

Pr-rblication of this magazine rvill
henceforth be by the Arnerican Gern
Society. The staff wi l l  remain the
same. The nature of the articles and
the folm rvill remain the same. Also
Gem.s & Gemology t ' i l l  continue to
publish al l  art icles and services of
the Genrological Institute, but they
will be distinguished from othel
material as contr ibutions of the
Institute.

NEW MEMBER APPOINTED TO EXAM BOAND

The Gemological Institute announces that Mr. Frank L. Spies has
been appointed to the Examination Standards Board. He is associated
with the firm of Handy and Harman. As he has had a great deal of expeli-
ence in both manufacture and sale of precious metals, Mr. Spies will be a

competent representative of the Precious Metals Tlade on this board.

Do You Know . . .

When is a SpectroscopeUsed in Testing a Gem ?

See Precious Ston,es Testecl
in Laboratoru, page 188.
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Duke of Kent Wears
Wedding Ring

The Duke of Kent, according to the British Goldsmiths' Jout'-
nal, accepted the custom of the native country of his bride,
Princess Marina of Greece, and a double-ring ceremony was
performed. The Goldsmith,s' Journol sees in the Duke's deci-
sion an opportunity for the revival of the sale of men's lvedding
rings. Wholesalers, in the same issue, are adyertising several
styles of ring for the bridegroom.

The custom of the bridegroom's wearing a ring is by no means
new. The Greek Catholic Church of the present day emp'oys
two rings in its marriage service-gold for the groom and silver
for the bride. Until a couple of decades ago it \\ras common
practice in trngland for men to wear wedding rings, and there
are a few Americans today who can remember the da;rs rvhen
one's grandfather wore one. The custom has ahvay's been Iatent
among us. Many' rings are \vorn toda)' and this recent news
offers an opportunity to extend the custom. In a recent article,
the Manu,fctcturittg Jetuelet. urges all American jervelers to adopt
the custom of rvearing wedding rings in order to set a style
which wi l l  furnish added business.

Examination Results
The fo l lor ,v ing rnen have sLrccessful ly  completed t i t le  examinat ions of

t he  G . I .A .  an t l  o f  t he  A .G .S .

Qucrlifying Certilied Gemologists

George C. l3arclay, Barclay & Harol t l  D. I 'euer.  Jerveler.  Leo J. Vogt,  Hess & Culbert-
S o n s ,  N e w p o r t  N e l r . s ,  V a .  W o r c e s t e r .  M a s s .  s r i n .  S t .  L o u i s .  M o .

Grcduate Members

C A L I F O R N  I A
Ir. R. Mathes, i)tr<rAo

F L O R  I  D A
Ju l ius  Kat l i sh , '1 i r rn7ro

O H I O
Wi l l ian  O. ' Ihe is ,  C l r r , , c lo rd

Americon Gem Society

R H O D E  I S L A N D
A.  Rona ld  Reet l ,  1 ' ro r . idc r rc

wrScoNSrN
William H. Schu'anke, LIi l raultee

P H I L I P P I N E  I S L A N D S
Leopold Kahn, Jr., Mrurila
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Godfrey Eacret
AFI APPRECIATION

W i t h  t h e  p a s s i n g  o f  ( i o d f l e l -

Eac le t  on  Deceu rbe r ' 17 ,  t he  en t i r e

iervelr 'y  t lade,  and especia l ly  the

Gemological t-ttor.c'utent lost one of

its most v:rlttablc antl constt r-rctive

foi'ces and at :t titrte rvhen sltcl.t

const luct ivc fotccs at 'c  ueedecl  to

r e v i v e  c o n f i -
clence in a tracle
sr-rf fering froi l
t h e  l c s u l t s  o f
n r a n y  d e s t l u c -
t i v e  p r a c t i c e s .
Godfley Eacret,
mole than any
one man in the
i  e r .e i l y  t t  a t le ,
r-as responsible
foi '  the success-
f u l  e s t a b l i s h -
r n e n t  o f  t l - r e
Gemological In-
stitute of Amer'-
i  c  a .  \ Y i t h o u t
his rrision :rntl
that of a hand-
f u l  o f  o t h e r
l e t a i l  j e u , e l e t ' s

l .ho four ycals
ago flrst inr.esti-
gated the l'orl<
a n d  p l a n s  o f
R o b e r t  1 \ ' I .
Shipley,  the Ci .LA. r lor t l t l  r tot  l tave

corne into being ant l  t ler ,c lo l ret l  to a

posi t ion rvhele the vahte of  i ts

selv ice is  p loving of  assist : tncc t t r

thor-rsands of  . iervek:r 's  on th is cotr t i -

nent ,  and to nunrelo l ts  ot 'gzruizat t ions

and assocjat ions : r rur-rng t 'h ich is

n u m b e l e c l  t h o  A t i . t t r i c a t t  ( i c t r t

Society.

Flc inr  thc t inre hc bccanre a

fonnder ' ,  l I r .  Eaclet  gave r- rnst int-

ingly of  h is t ime aut l  advice.  Fi les

of  ss1'1 's-sponr lcncer p i  ove bcyoncl

c lnest ion his 1 'a le cxccut ive and
judic ia i  abi l i ty  ant l  a lc non'  tnute

test inronl '  to h is r . rnfa i l ing desi le to

be of  r lax imum

z r s s i s t a n c c ' a n d

t o  t l c a t  t ' i t h

n r  o  s  t  s t u d i e d

f a i l n e s s  e v e r y

b l a n c h  o f  t h e
j eu ' e1 r ' y  t i ' ade .

Ho  unde l s too t l

and appreciatecl

t l - r e  e f f o i ' t s  o f

the scient is t  and

edncator ' .  \ \  i th

a long aud suc-

c c s s f u l  l e c o l d

of  p i 'act ical  ex-

pet ience in the

m a r ' 1 < e t i n g  o f

g e u r s  h e  a l s o

1 ' r o s s e s s e d  t h e

1 1  u a l i t i e s  o f  a

t l u e  s c i c n t i s t ,

-f ol l-re insisted

r, rpon ascerta in-

i n g  t h e  f a c t s

a n d  o f  r e v e a l -

ing them to al l ,

leuatr l less of  tnourentar"y d isadvan-

tege to any specia l  g loup.  At  the

same t i tne he accepted no excl lse

fol cai'eless or r-tnvei'ilied stateilents,

rvhich l .e ie met by him rv i th fo i 'ce-

fu l  and r :nvaln isher l  c l i t ic isn-r .  He

flequentl-v expresse<l l-rir-r-rseif as be-

l ier . ing i t  r - tseless to "cal l  a spacle a

s ' . r ga l  spoon . "
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lYith the advent of the cultured
peai ' I  he spent much t ime and
money-plobabll' as much or more
than anyone else in the Amel ican
t lade-to develop a sat i ,s factory test ,
and his construct i r .e ef for ts in th is,
as in a l l  th ings to th ich he set  h is
hand, nevel  ceased. Only two rveeks
before his death he devoted several
tlaSrs in collaborating n'ith a mem-
bel  of  the staf f  of  the Gemological
Inst i tute in exper imentat ion rv i th
cel ta in detai ls  of  a possib le pear l -
test ing method. To fen.et  out  the
truth g'as not a rvholl-v selfish effort
to assist  h imsel f  in buying and to
plotect  only the intet 'ests of  h is o iorz
customels.  The lesul ts of  sr . rccessful
le-search rvor.k f ot. lr,hich he rvas
lesponsible he rvas eagel  to pas-s on
to al l  legi t imate c lealer .s.

His cat 'eel  th i 'oughout had been
int imatelv associated . rv i th gems. He
hat l  seen and handled in i ts  or ig inal
folm the great Cullinan. He j-racl

examined cai .efr - r l ly  the Hope Dia-
rnontl beflor.e its importation to this
countr'1'. He calried in his n-ren-ror.1t
actnal  descr ipt ions of  these and
r.nany other impot.tant gerns, anti
in the <l iarnond depar. tment of
Shreve & C- lo lnpany in San Fran-
cisco.  he once r .erco.gnized the f  act
that  a b lue stone,  of fered to h im by
a local  lapidary as a sapphir .e,  I los-
sessed s l ig l - r t ly  nnusual  pr .opel t ies.
With the ai r l  of  t l - re miner.a logical
c lepartnent  of  the Univer.s i ty  of
Cal i fo ln ia,  the stone rvas ident i f ier l
as a net \ -  genr and named beni to i te.
He inve-st igated the deposi t  s ,h ich
has ploven to be the onll' ot.t" l<norvn
in the rvor ' ld,  and for .  a t ime his f i lnr
excl t ts ivelSr cont lo l lec l  i ts  oqtpl t .
His chalacter .  is  again exen-rpl i l ied
by the fact that bJ' fnr. the lalgest
and f inest  specimen of  beni to i te,
rvhich l .as for  a t ime l . r is  pelsonal

propel ty,  he i 'e leased to the gern col-
lect ion of  the Smithsonian Inst i tute
in an effolt to fui'thel gemological
educat ion.  His g i f ts  of  gern-test ing
equipment and gel t r  specimens to
the Gentological  Inst i tute have been
the,subject  of  nur lerous acl<norvl -
et lg l r rents in ( ] t ,nts & Gentology.

Not l ' i t l - rs tant l ing al l  th is Godfrey
Eaclet  gave gener.o l ts ly  of  h is t inre
to other organizat ions.  The December
bul let in of  the A.N.R.J.A.  pays ex-
t raorc l inaly t l ibute to t l - re value of
his . l r .o l l< as legional  v ice-plesident
of  that  o i 'ganizat ion.  The rnembers
of  the Retai l  Jeu'e le i ,s '  Research
Gloup rv i l l  mouln the passing of
one of  thei l  r t rost  beloved and r .e-
spected col leagues.  The inany other
olganizat ions of  l 'h ic l - r  he rvas an
oIficer. rvill also linorv the loss of his
strong charactet '  and his I 'a le spi t ' i t .

As plesident  of  the rvor. ld- famous
Bohemian Club of l  San Fr.ancisco
he succeet ie<l  against  porver. f  u l  op-
posi t ion in t .e leasing the money for
the erect ion of  i ts  nerv bui ld ing dur-
ing the deplession year.s l .hen San
Flancisco business and labor.  r 'cr .e
ser iously in neer l  of  snch st imula-
t ion.  His t l rought rvas ahvaJ's fo l
const luct i t 'c  p i 'ogless and the good
of the greatest  nnurber. .  FI is  ideals
l , i1 l  l ive af te l  IT inr  as the soul  of
t h e  g e n r o l o g i c a l  n t o v e u t e n t  a n d
pl 'ov<' �  an inspi t 'a t ion to thousancls
of  jes,e lo ls anr l  an nntokl  number
of  their  customels.  One of  the
monunents to h is memory wi l l  be
the G.I .A. ,  in the futur .e serv ice of
rvhich lT is spir i t  wi l l  be i .ef lected,
t h e  o r g a n i z a t i o n  w h i c h  h e  r e -
peatedly cal ler l  " the f i r .s t  real  p lan
u'h ich has been of fe led to the t r .ade
in o ldel  to rnal<e of  onl  business the
plofession rv l , ich the rr . i . i tet '  th in l<s i t
should be, ."
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Godfrey Eacret  was born in

Englewood, N.  J. ,  on Februar l '  !$.

18?4. His f i rs t  expel ience in the

i erveli'y trade rvas as a boY rvith

the folmerllt u,ell-l<norvn firln o{

Randal l ,  Batetuore.  and Bi l l ings in

Ne'q '  York.  In 1900, Shreve and Co.,

of San Francisco, asl<ed l-riur to be-

corne thei l  d ianond i lan.  l \ ' I i ' .  Eaclet

accepted and held the posi t ion nut i l

1911. rvhen he and Walter  P.  Treat .

a lso of  Shleve and Co.,  ot 'ganizcd

the leta i l  f i rur  of .  T leat  ancl  Eaciet .

I n  1912 ,  Geo lge  R .  Sh leve ,  son  o f

Geolge C. Shlcve s 'ho foundet l

Shleve and Co.,  sold h is intere-st  in

that  colpol 'at ion and jo ined the

Treat and Eacret Co. The firtrr

then adopted the name rvhicl, it

beals today-Shleve,  Treat ,  ancl

Eaclet .  The death.  l , i th in a fer i '

year ' -* ,  of  both his partners imme-

t l iate ly p laced a heavl t  lgsp6nsibi l i ty

upon Mr.  Eact 'et .

Fol  the three yeals p leceding hi -s

clc,ath, Godfle1' Eaclet 'lvas Chair'-

rran of the Boald of Govelnols of

the Genlological  Inst i tute of  At let ' -

ica. He rvas also Chailir-ran of the

Local Retail Jes'eily Code Autholity

fo l  the dist r ic t  of  San Francisco-

Oakland,  d i lector  and in-rmediate

pa-st-p i 'es ident  of  the San Flancisco

Retai l  Jer .vele ls '  Associat ion,  and a

directol  of  the Jervelers '  Sectu ' i ty

Al l iance.

He i-s sul'r'ived by his lvife' Nh's.

Clal issa B.  Eaclet ,  and his th lee

daughters,  I i I ls .  Barbat 'a I rene Win-

ter ancl 1\[isse-s Bonr-rie Gelaldine and

Clal issa Beat l ice Eact 'et .

NEW SCHOOL OF GEM-CUTTING TO OPEN

Max N. Felker ' ,  of  the Felkel  Reseai 'ch Laboratol ies.  r i ' i l l  conduct  c lasses

t i f  inst l r , rc t ion in lapidat ion in qr :a l te ls secured especia l ly  fot '  th is purpose

at 9000 Sunset Boulevald in Los Angeles.  l { r .  Felkei '  js  knolvn in th is

count l 'y  fo l  h is sr- tccessful  at tenlpt  to appl) '  the t .nost  t rodet 'n methods to

cut t ing gems and fashioning or .nar.Dental  objects.  
' lhe coni 'se rv i l l  have three

c i i v i s i ons :  ( 1 )  Cu t t i ng  en  cab r i chon ,  ( 2 )  Fash ion ing  o f  f ace t  cu t  gems ,

and (3)  Fashioning ntodei 'n st ra ight- l ine al t  objects.  Specia l  equipment,

designecl  and constructed in the Felker laboratoly,  u ' i l l  be used, and l 'ough

mater ia l  rv i l l  be fu i 'n ishet l  as pal t  of  t ' l - re t r - r i t ion fee'

So far  as rve knorv,  th is is  the f i ls t  school  of  i ts  k ind ever p lanned. I t

has been customat ' \ '  for .  lapidal ies to conf ine a knorvledge of  thei l  methods

to their  assistants.  In t l - re o lc ler  nat ion 'q of  Er-r l 'ope and A'q ia these assist-

ants r , r ,et 'e tnost  f let luent ly  conf ined to metrbe|s of  the lapidar ' j "s  fami ly.

Mr ' .  Fclkei 'has as an assistant  instructoi '  in  h is school  a ( ie lm:n u 'ho learned

bis t lade in th is rnanner,  begirrn ing s 'h i le he u 'as bt i t  a chi ld.
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Reminiscences of a South African
Diamond Buyer

In 1921, the tt i ter of this art icle bouuht t l iamonds in South Afr ica. His
accottnt of the country and of las experiences in the tl.iuneontl fields presents
a side of the diamond busirress uttknoun to the majori ty ol readers.

by

J E A N  P .  S P I T Z E L
Diamond Importer, Los Angeles

I  le f t  Antrver l ) - r l r l r  b i l thPlace
on  l { ay  1 l l t h , 1921 ,  i eached  Sou th -
ampton t rvo days late l ' ,  and landed
in  Cape to r vn  z r f t e r  a  r , e r . l ' p l eas :u r t
t r ip e ighteen da1's af te l  that .  I
entra ined the sal l le  da] '  f  ot '  , Io-
hannesburg : rnd arr ivecl  in tur . ty-
four hours.

J o h a n n e s b u l g  i s  l r  r  e r r ,  r r i c e  t  i ( )  .
I t  is  s i tuated on : r  p lzr teau 7000 l 'e t , t
h igh;  c l imate se'nr i - t ropical .  \ \ 'h i to
popu la t i on  abou t  125 ,000 ;  co l o l e r l
populat ion about 3{X),( }00.  Johanncs,
bu rg  i s  t he  l a l ges t  c i t y  i n  t hc  Un ion
of  South Af l ica.  This Union con-
sists of  sevelal  s t t r tes:  The ( 'ape

Colony,  Orange I l ree State,  Tr .ans-
vaal  and R}rodesia.  Aggregate rvhi te
populat ion i t r  the Union u ' t rs Lhen
apploximatelr '  2, ( )0() ,00{)  souls.  Br,
* 'h i te popul i i t ion I  nrc ln both rvhi te
na t i ve  Du tch  ( ' o l on ia l s  anc l  I I n r . op t : u r
immig lan t s .

The f i r 's t  nrovt '  I  h: r r l  to nur l ie to
s ta l t : r ny  b r - r y i ng  u ' as  t o  socL l t . e  i r
d i anond  buye r . ' s  l i ce r sc .  To  ge t
t h i s  I  had  t o  go  t o  t he  Go ld  &
I l iar- r ronr l  Olhce and zr f ter .  being
cross-ex:utr ined b1'  l I t . .  Br . ink- the
official in chzu'ge ef fhe offic.g-l 11';15
g ran ted  t hc  l i cense .  A  bond  o f
f ,1000 l 'as r .cqui t 'e t l  and I  had to
sat is f l '  the luthol i t ies as to u1-
knorvleclge of  the dianronr l  businc 'ss
and  z r s  t o  mv  i n t eg t i t y ,

The next  i 'egulat ion I  had to

compl l  r ' i th  u 'as to have a srnal l ,
po r t ab le  s i gn  pa in ted  (abou t  10x14
i n , . h * s )  r v i t h  l ) r v  f t r l l  n : r n t e  a n d
olTciaL t i t le  ot f  " l icensed diamond
bLrr .er ' . "  I  a lso had to bu1'  a l i t t le
fltrs about 11,2x21,'> feet, rvith dis-

t inct ive colo ls.  I  * .as thcn rcady to
set  out  to buv r l iamonr ls in Af l iczr .

The Lure ol the Dicrmond Fields
Diamonr l s  i n  Sou th  A f l r i ca  r ve t ' e

i r ough t  f l om  i nd i v i dua l s .  Thesc
l) len rvere i 'eer l ly  p lospectors,  but
\\:ele conunonly le f en'c.d to as
"diggels,"  a l  though thel ' ,  them-
selves,  ne r .er  t r - r lned : r  shovcl ;  in
Sor-r th A f  l ic l  a l l  nr : r r  ual  labor u,as
done br,  neglo nat ive 's.  ' f  

he dip jeels
\ \ 'e l  e t I  t -et  1 '  cro lot ' fu l  k ; t .  

' f  
hev rverc

men f  ron-r  a l l  l  a l l is  of  l i f  e,  r roung
; t i u l  , , 1 , 1 .  s i t ' l i  : r r t , l  h t ' i r l l  l r l ' ,  - t r u r r f  a n r l
f eeb l r ' ;  r r r os t l f  a r l r , en tu l e l s  a t t l a c ted
bv  t hc  r l i l t n ron t l  l u l c .  I ! x - conv i c t s ,
u 'ho u 'anter l  : t  r rc l ,  s t : r l t  r - r . rc.n r l is-
l ppo in ted  i n  l o r . t ,  o l  l r ns i ness .  l t r l r ' -
yers and col lege professors -  in
shol t ,  evelyth i r rg i tnr l  cvct ' r 'bodr '
rvers theie.  Looking them over an<l
cont t rct ing thern oner could not  but
l  onde l  whct 'c  a l l  these'  dei .e l ic ts
carne f lom; thcle r t rs r l lanta behind
evel ' \ r  one of  thcr t r  and thci r  be-
havio i '  shol 'ed th is p l : r in l l - .  The1.
: r l l  t r t t 'necl  to one of  t rvo lu1€'s-
r l i au r cnds  o l  r vh i ske r ' .
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l ) iggers a lso had to secnre l iccnses

to t 'o lk  their  c la ims; a fee of  2, , { j
( the equivalent  of  62c) a month rvas

i 'equired b) '  the South Afr ican go\ ' -

e ln inent .  In addi t ion,  several  legr i -

lat ions had to be str ic t ly  obsci ' r ,cd.

The tncrst  important  one \ \ 'as that
whcner,c l  a d iar .noncl  l 'as sold by

thc c l :L im-holder hc had to lender

a bi l i -of -sale and the buycr '  f i ,s ,1 1o

sign a leceipt  fo l  the l rut 'chase.
Roth buyer and sel lc l  had to repot t
the Lrzrnsact ion to thc Golr l  & I ) ia-

nond Off ice.

Bloemhof was the main centcr  of

act iv i t r .  fo l  a l luv ia l  d iarrond buv-
ing.  I t  is  about t rvo hunclrc<l  mi les
i rwa) '  f rorn Johannesburg.  The
n i r t t t e  B loen rho f  i s  r ' : r t he l  dece i v i r r g .
L i te la l i - l ' ,  i t  means "G:Lrden of
Florvels,"  but  in leal i ty  the totvn is
j us t  an  ou tpos t  i n  t he  hea i t  o f  t he
desert ,  or ' ,  as i t  is  cal led in Sor-r th
Afr ica- the veld.  Bloemhof was

then a to. ,vn of  three hundred in-
habi tants rv i th hotels,  genelnl  s to le,
garage and bars.  Kinrbcl lev,  the
c e n t e r  o f  t h e  p i p e - n r i r r i n g ,  i s : r l s o
s i t ua ted  i n  t he  hea l t  o f  t he  ve ld ,

and both Kimbei ' ley and Bloemhof
boast  a very hot  c l imate.  I  have
rvorked at  temperatulcs as high as
120 '  i n  t he  shade .

We discarded col la ls and coats
and rvent  to work in : r  snral l  cor ' -
rugated i ron of f ice.  We cal led thenr
offices because that is r,vhat the gov-

elnnent cal led then-r ,  but  they were

. just  shacks one-quarter  the s ize of
a bungalol '  garage. No f loor. ing,
just  gravel ,  and i f  you happened to
drop a diamond you had to d ig in-
stead of  sweepi t rg the f loor.

Off ices stood in : r  lotv l ike cabins.
When a buyer rvas in h is o i l lce he
hoisted his l i t t le  f lag to shorv the
diggels he lvas open for  ] rusincss.
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When he tvas not  in,  o l  rvhen he

rvas in but  not  ready to bul ' ,  hc
pul led dorvn his f lag.

Ecch Purchqse Recorded

There rvele trvo l<inds of diar-nond

buying-br-rying dilect frorn the
Syn r l i ca te ,  r ' h i ch  r ve  r v i l l  neE lecc

here for thei'e u'as no llse to go to
S o u t h  A f l i t ' : r  a n d  b u y  1 r ' o r r r  t h , .

Syndicate.  Their  pr ices \vele s l rp-
posed to be the same in London and
in Sor-r th Af l ica.  The 10i , i  export
tax \vas not  nddecl  in Af t ica,  but  tcr

London l l l ices.  As soon as we

shipped diamonds out  of  South
Af l ica rve had to pay the tax.  Wc
had to go to the I ) ianiond & Gold

Office and sho'iv rvhatever rve had

bought.  Each stone u.as checked

back exact ly  l ' i th  br :y ing lecol t ls ,
then tl-re u,hole pacl<et rvas lveighed
and the man in charge sealed the
package in f lont  of  us.  With that
sealed pacliage l'e had to go to tl-re
Internal  Revcnue of f ice,  pay the 10. . ,1.
expol t  tax and af ter  obtain ing both
the leceiptet l  tax leceipt  and the
of f ic ia l ly  sealed pacl<age, lve could
go to the post office to ship the
diamonds.  Othel t , ise,  there l .as no
eai ' th ly rvay of  get t ing legi t imate
diamonds or , r t  of  Af l ica.  Some i l l ic i t
buying exister l .  Nat ives sto le and
ahvays t l ied to have the diamonds
leach t l - re br i l '91 i t  some lound-abont
way.  Some of  the nat ives cut  the
skin undel  their  feet  and hid d ia-
monds in thei 'e.  Some of  thent  srr 'a l -
lo l r . r :d r l iamonds.  I l l ic i t  b ' ry ing and
sel l ing rvas very f is l (y.  Thelc rvas
only one sentence for  br-ry ing or .
smuggl in.g ser 'on yeals '  hard labol
ancl  no palo le.

Buying n as not  l imi ted to the
Bloeml-rof tellitoly. C:Lmps rvere
scat te led al l  over the veld and as
i t  rvould have been a physicai  inr-

1 8 5
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possib i l i ty  for  the buyels to t ravel
from camp to camp they only rvent
to some of  the more important  ones.
The days wele pre-a1'ranged and the
r l iggels brought thei l  f inds to one
of the mole impol tant  camps; th is
often meant tramping thror-rgh dr-r-st
as mrLch as ten ol  t l 'e lve mi les.

Some t imes  r vo lnen  and  ch i l d ren
t lamped along hal f  s t i lT and f rozen,
fo l  i t  is  a lso cold in Afr ica.  The
f ie lc ls a le a l l  located on high plateaux

ancl  jn rv inter ,  befole the sun conles
up, the ai l  is  b i t ing cold and pene-

t  rat ing.

Gate-Opening His Specicrlty

The loads in South Africa rvere
not highr'vays. They rvere just dirt
lo : rds lunning th lough fa lms. When
lve r,vanted to go somervhele we rvent
th lough fa lms, thousancls of  acles.
When u.e leached the othel  s idc of
the fa lm s,e had to open the gate,
pass and c lose i t  again.  That  was
qui te a t i resome job,  so I  h i led a
Kal l i r  boy fo l  that  sole purpose.

When lve apploached a gater  he

. iumped ont  and opened i t .  He c loser l
i t  af te l  the cai '  passed ant l  lan an<l
j r - rmped on the lunning-boai ' t l .

Buying \vas done onlv th iee
t lays a l 'eel<-Thursday,  t r ' r ' iday ant l
Satulday.  Thele l ras a gent lemen's

agleement among the buyei 's-and
tl-rat u,as the only one-not to bur,
<>n I ' Iot rdalr ,  Tuest lz iv  or .  \Vednesday.
Those da5ts r le le leselver l  for '
the c l iggels to l ln t l  the c l iantonds.

Usually therr rvor'l<etl 1\'Ionday, Tr-res-
t lay and \ \ rer lnes<Ia1. .  Thui 's t lay t l re-v
l 'ent  to a cel ta in camp rvhele the
buyels u 'e le conglegzrter l .  On those
da5rs all at once zr flocl< of cars
s.ould a l r ive.  Then the "r 'holc camp
rvould come to l i fe.  Diggers i  ushe<l
florn one office to another'.

Diggers seldonr knerv anything
about cl iantonrl-s. They just knew
hou' to l ind then. Sometimes they
olTeled us a pebble rn'hich they had
nristal<en fol a cl iamontl.

You nay tl-rir-rli diamond digging
\\'as a very pi'ofitable occupation.
At the time I rvas on the fielcls only
;300 diggels out ?000 thele at that
t ime made a l iving and I think the
f i gu |e  l o I  t hc  av ( . l  age  ea |n i ng  t i ' a s
t250 a year' (the equivalent of

$1250).  The cost  of  l iv ing in South
Afr ica r ,vas about 25 rr l  h;ghg.  thr t
i n  Ens lan t l .

Buying the Rough Gems

Diggels of ten came to see t l - re
bu1'e ls in t rvos ant l  th lees.  Usual l l '
thel' rl-ele paltners ri'olking the
sarne c la im and shai ' ing in the plo-

ceeds,  Somet inres the escol t  was
simply fo l  moral  suppol t ,  o i '  per ' -

l-raps to iurpress the bulrer'. In'r'ali-
abl l r  ths sante prel int inar '1r  1t i 'ocedule
occtLl red,  one fe l lorv rvould open his
hanclkelchief  and put  a l i t t le  stone

on the table.  look at  r " rs and rvai t .

The-v nevel  stated a pr ice.  Thev
alu,ays rvanteri J.oti to makc them an
of lc, r ' .  Somet ime-* of fers t l i t l  not  g 'o lk

out  so * .e l l .  Suppose the r l iggel
hat l  t l . .o o l  th lee l i t t le  stone. :  and

rve made him an of fer  of  J10.  The
diggei' r-nigl-rt l-rave thor-rght the-rr l.ele
l,lolth !75 and if 1ve \\ret'e the ones

t o  r l i s i l l t r s i o n  l r i n r  l r e  n r i g h t  e v e n  g o

as fa l  as to cal l  Lrs nanres.  Sonre-
t in ies i t  happene<l  t l - rat  one c leale i '

hacl  a g ludge against  another.  Then

he usecl  the diggers as inst luments.

I f  I  had a grudge against  n r .  Blank,

I  lvould seni l  the f i rs t  tough diggel

rvho came along 1o scc him. Befole

I  d id th is I  l 'or"r l t l  make the digger '

an offer abor-e the rtalne of his mer'-

chan r l i s c  an ( l  as  t  l r t '  r l i gge l  neve r '
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sold at the first offer this lvould not
be r isky. Then I lvould tel l  him
conlidential ly that his stone rvas
leally r,vorth mole than 'lvhat I could
affold to pay fol it, but that Mr'.
Blank had just received a cable rvith
instruct ions to buy that palt icular
liind of stone. Then the diggel rn'ould
go ovel to see i \{r ' .  Blanl<. Usually
a hot argument resuitecl.  The joke

rvorked-I $'as -sqllale 'lvith my com-
petitor'.

A n o t h e I  u n p l e a s a n t  e x p e I i e n c e
u'as this: Suppose that an unnamed
digger had been coming to me evely
u.eel< fol sevelal months. One rveek
he had one stone and another rveek
two stones and rl'e had been getting
along very weli .  Natural ly he kept
coming bacl<. One day he came in
rvith a piece of undesi lable diamond.
He' lvould nevel admit i t  to be brorvn
ol nndesirable-to him it rvas a
"fancy" slsns. He rvas usually un-
del the impression that i f  I  rvould
put i t  in hydlochlol ic acid i t  t-ould
tLrrn as l'hite as snorv. He rvor-rlci
come in as usual, smil ing, and say,
"I have something nice today." I
would iook at the piece of bi 'orvn.
Fina1l1' I  would say, "Well ,  I '11 givc

]'ou S3." He rvould thinl< it 'lvolth

S30. I rvor-rlcl offer f'1-0-0, ;-0-0.
then f,6-0-0. even i f  i t  actuai ly wele
l 'o r th  on l l  {5 .  " I  w j l t  g ive  you
.{6-10-I u' i l i  give you an open offer ' ,"
which meant he could go to al l
t  he J.ruter ' :  (  thele l 'ele tu'entt '  or '
ts 'entJ'-f ive al l :nrs plesent) and i f
none of those offerecl him as lr tuch

as f6-10 he s,as at  l iber ty to return

and take tl-re offer. This procedure

l\ras supposed to -shorv the man out'
good intentions, br-rt actually rve
g,an-rbled that latei' on the man rvould

come bach and l'e n'ould mal<e up

our '  loss.  Unfortunately,  n ine t imes

or-rt of ten l-re did not come back-

some othel  buyer had thought that

i f  Spi tzel  could gamble S1-10,  he

could gamble i2 fo l  the good rv i l l

o f  th is d igger ' .

Crude Methods ol Mining

The ailr-rvizrl diamonds rvhich I

s 'as buying rvele found in r ivers or '

in oid livei- beds. Tl-u'ough floods

and volcanic e i 'upt ions those r ivel

bed-s had somet inres been covered by
eal th and di r t ,  and when a man

stalted to rvor'l< hi.q claim he had to
lemo\re al l  the eal th unt i l  he found

a layel  of  gravel .  Then he star ted

to l :ash i t  in  a specia l  machine.  I t

u 'as done l ike golc l  l  ashing.  Af ter

the gravei l'as thoror-rghly rvashed a

shovel fu l  of  i t  t 'as dumpecl  in a
sieve and this sieve ss.ir'led steadil-r'
lo l  t l - r lee ol  fonl  i l inutes.  This mo-
ti<-rn has a centlif r"rgal effect ancl
r l lar ,s the minelals of  the highcst
specific glavit.r' tos-alrls the center'
o l ' t l r e  s i e l e  a n t l  t l r e  b o t t o r r r .  T h c n ,
l ' r t l - r  a quic l i  mot ion.  thc wa-"hcr '
t u i nec l  t he  con ten t s  o f  t hc  s i e r . e  on

a table l i l<e a chik i  would a mold
f i l ied wi th t 'e t  sand.  I f  thele rvele
t t t - r1-  t l iamont ls in that  shovel fu l  of
g rave l  t he l ' n ' e l e  f onn< l  l i gh t  on  t op
and  j n  t he  cen te l  o f  t he  p i 1e .

( T o  b e  ( ' o t r t i n , t e d )
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Precious Stones Tested
in lraboratory

This i .s not an urt icle by the G.1..1. but a "story" about the laboratory of
the Inst i tute uri t ten hg a young author uln hns heconte famil iar with the
work and u:ho prepared i t  nt the request of a popular scienti l ic ntagazine.
l l  hi le st icking closely to facts, i t  loses no oppttrtunitg to glori fy the laboratory.
For instsnce, Vaur etlitot' is also one of the ntentlters of the "stdff" so
heroitally Ttittured.

by

B R U C E  S U M N E R S

l l he  i dcn t i f i ca t i on  o {  p l ec i o r - r s

stones is  r :sual ly  thought of  as a

comparat ively s imple iob.  The ma-

ior i ty  of  us ] rave the idea that  any

. icrvelc l  expel iencet l  in  hancl l ing gems

can lecognize'  any stone at  s ight .

Such is  by no ineans the case.

In Los Angeles,  Cal i fornia,  thei 'e

is a cor-nplete ly equipped labolatory,

devoted exclusively to test ing ier ,vels

of  a l l  k inds.  This laboratolv is  one

of the r iepal tments of  t l - re Gemo-

logical  Inst i tute of  An'rc l ica.  Gem

stoncs f lor-r-r citics lalge and -*mall
on th i : ;  cont inent ,  and in fact  f rom

evel 'y  colnel '  of  ihe u 'o l ld,  a le sent

he l c  f o i ' a  f i na l  au tho l i t a t i ve  dec i -

s ion,  These ale gems rvhich havc'

def ied locai  . jet  e le ls u, i t l - r  onl) '  l inr i ter l

rem test ing eqr: ipr-nent  at  thei l  conr-
r r r n r r r l .  l i v e l r -  i n s l l l n n ( , n t  i n  t l t , '

G . I .A .  l abo ra to r ' 5 '  I r  c i t I - r c l  n rad r :

especia l l l '  fo l  the test ing of  ge.r-us ol

has been al te ler i  by cxpei ' t  tec l - rn i -

c i a n s  t o  s e t  v c  t l t i s  c x c l u s i r ' , '  l r u l p o : e .
Se" 'c la l  p ieces of  appalatus al le: rdv

havc been desig-ned and bui l t  bv mem-

bers of  the Inst i tute 's lesealch de-
partment and at  e avai lablc in no

othei ' labolator ' -v  in the l r .or ld,  and

othels a le in the conlse of  exper i -

r rentat ion and development.

A v is i t  to the Gemological  Inst i tute

i ih i le a batch of  detemrinat ions is

being lun plesents a fascinat ing nerv

zrngle on u 'hat  is  probabl l '  the oldest

business in the s 'or ' ld- that  of  barter ' -

i n g . i e l ' e l s .  I t  i s  a n  a n r a z i n g  e x -
per ience to t 'a tch these scient is ts f ix

zr costl1' jt,s'eI on the stage of a

n.r ic i 'oscope ant l  s tudy i t  as intent ly

as a bactcr io lo{r is t  s t r ld ies a smear:
p l epa la t i on .

Accurcrte Grcrding of Dicmonds

The diamond best  knorvn of  the
gems to the ave'r 'age buyer ' - t 'a t 'e ly,

i f  ever ' ,  r 'cqui les a scient i f ic  test  fo l

i t s  i c l e n t i f i c a t i o n .  H o r v e v e r ' ,  t h e

r-uajo l i tv  of  jes-ele ls aglee that  one

of tl-re glezrtest problems of their

t lat le lor laf  is  a lac l< of  standai 'd i -
zat ion in the glading of  c l iamoncls.

The of tcr-r -hearr l  te i 'nr  "Blue-White

Perfect  Diamont l "  has been used to

r lescl ibe so mal ly  g lades of  d iamonds
(some of  t l ,em actual l r '  qui te ;gel lorv-
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The most impol tant  inst t 'ument
used hele fo l  detei 'minat ion,  a l rd the
easiest  to opelate,  is  the t 'ef t 'acto-
' r n e t e t .  I t  m e a s u l  e s  t ] - r e  r e l a t i v c
amount rvhich a gem bends the l ight
i 'a ;qs rvhich entc i '  i t .  The stone to

be tested is  p laced on a her-r- r isphere

l l { o l ( ) ( i t , i P I {  t \ '  H t R I r t R t  t . l ' 1 1 A N  t : I f I t R s o \ .  J R .

I l rat l i t t l t  Jront lorr . 'qrounrl :  Zeiss Spcctro-

sroTtr: ,  Ttr l l t l  I l rJtrr tometer,  Snt. i t l t  l . l r f rac-

t o n I t r  r ,  L o t r  p | s  e t t i  D i c h r o s c o p c s -

t i f  d e n s e  g l a s s  a n d  t h e  l e f l a c t i v e

indcx is  lead by v ierv ing a t rans-

l ) a | e n l  s c a l ' ,  t h r o u u h  a r r  e 1 ' e p i e c e -
' f  

lvo types of  lef  lactometels ar .e
shou'n in the acconrpartv ing i l lust la-
t ions.  Othel  tests at  e r . rsed s,hen
the lef t 'actontetei '  fa i ls  to g ive : r
l ea t l i ng . ' l ' he  m i c l osco l r c  espec ia l l l '
seer-ns to be an intpol tant  a id in sucb
zI  case.  As each genr species has i ts
orvn part icula l '  po\ \ 'e l  of  lef lact ion,
t h i s  i n r l ex  u -hen  secu le r l  se r . ves  t o
mal<e a { i ls t  sepat 'at ion.  I t  i -s  never.
e 'nough to nrake an : rbsolr - r te r letet  -

n r i na t i on .

A l i t t le  instrnnrent  cal led a d. i t :ht ,o-
scoirc a lso f inds impol tant  appl ica-
t ion in geur test ing.  l , Iany stones
s.hich appeal  to be a sol id colo l
actual ly  os,e their '  ] ' rue to the blend-
ing of  t rvo ol  three dist inct  colo ls.
When the genrologist  looks th lough
a c l ichloscope, he sees t tvo l ighted

Y

ish and not  at  a l l  perfect)  that  i t
has come to mean nothing at  a l l .
The te lm pcr lect  should mean that
a stone is  f ree f lom f laws under.  a
cel ta in magni f icat ion.  The N.R.A.
has speci f ied that  the magni f ier .  used
in examining diamonds must be at
l eas t  seven  po \ \ ' e l  .  To  i nsu t . e  r r r ax i -
rnum ef} ic iency in gr .ading dia lnonds,
the Gemological  Inst i t r - r te has ple-
palecl  fot '  the jervelry t lade a ten
power magni f iet .  col i .ected to t r .ue
focus and f t 'eed f lom color .  def lects.
The technic ians connected rv i th the
Inst i tute have developed a specia l
hc ' lc ler  fo l  the Zeiss aplanat ic  t r . ip let
lens syster . r ' r .  The 'n 'hole assembly is
so l ight ly  constructed that  i t  can be
used as an " loupe,"  r .h ich is  the
jer .vele i ' 's  tet .m fo l  a magni f ier .  t le-
s igned to be held in the eye-socket  of
the user ' .  This nerv instrument rveighs
less than the aver.age lgrv porvel
loupe fo lmel ly  used for .  the pur.pose.
Yet the Inst i tute 's loupe can be
di 'opped on a stone f ioor.  rv i thout
dzrmage; i ts  case is  constr .ucted of
t h e  v e l y  s t r . o n g  a i l c r . a { t  a l l o y
du la l um in .

The di -qt inct ion of  color  in a g iven
r l iamond is er  rnot .e r l i f f icul t  ntat te l
than c lassi fy ing i ts  per" fect ion.  Ex-
pe l imen ts  i n  t he  G .LA .  l abo la to l y
zr le being can. iet l  ot i t  torvar. r l  the
pe r f ec t i on  o f  a  spec ia l  co l o r . i r ne t c r . t o
glade ancl  i  ecor.d thc t  xact  hne o j '

a  d iantond.

Dicrmonds Easily Distinguished

Because of  their  g i .eat  hardness,
their  b l i i l iancy,  and their .  , , f i r .e, '  or
porvel  of  breal<ing l ight  into the
colols of  the spectr .ur . r r ,  r l ianiont ls  ar .e
easi ly  lecognized at  s ight  bv any
expett .  Dist inguishing bets 'een othei
gems is not  so easv.  In the Inst i -
tute labolatory,  a bat tery of  instru-
nrents is  used to c lassi fy thesc stones.
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squares side by side. These are leal iy

two inrages of the sanre oPening.
produced by a prism of Iceland spar' .
I f  a dichoric (twin-colored) gem is

viewed through this instrument, the

squares t'ill appear as trvo distinct
colols. I t  is the blending of these

colors rvhich causes the apparent hue

of the gems. Many imitation gems

are detected by the use of this in-

strument. Three dichloscopes are

shown in the upper left-hand photo-
graph of the page of illustrations.

A colorless stone, of coul 'se' can

have no dichlositr.  In the case of

such a gem, a microscoPe which is

litted rvith attachments for polarized
l ight is often applied' Tr,vo monocu-
lar (single eyepiece) instrurnents
illustrated are of this type. Through
a series of complex optical tests de-
pendent upon the observation of the
interference ofi light as it passes

thror.rgh a crystalline substance, the
workers in this laboratorY can de-

PHOTOGRAPH NY HERBTRT LYMAN EMERSONJ -TR'

The Joll11 BaLance and' Diqmond Balance Jor

. S o c c i f i c  
- G  

y 6  r  i  t  y  D , l e r m i n q l i o n s .  D p n s e

t , i , ' u i d s  q n d  A e i d s  f o r  f ' l r l a l  T e s L i n g .

termine the nature of the gem being

tested. While the stone is still in

focus these scientists study the tiny
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inclusions rvhich are made visible by

the mict'oscope, and flom them drar'
an indication of the gem's identi ty.

Few Physiccrl Tests Are
Possible

Very few physicai ol chemical
tests can be applied to Precious
stones. As some of these gelns are
rvorth many hundreds of dollars,

bits of them cannot be chiPPed off

fol use in blowpipe and acid tests.
However, two plopelt iss- hzrdns55
and specific gravity-are often used
to advantage. As these tests are

simply appl ied, they are also the

mainstays of the srnaller Iaboratolies
in je*'eh'y stores thloughout the

country. Gems valy in hardness
from diamond at 10 dolvn to soaP-

stone, which is sometimes substituted
for jade, at 1. Through the use of

sharp points of minerals of val ious
hardnesses or of pol ished plates of

the same substances, the laboratory
staff at the Institute ale able to

detern'r ine the approximate hardness
of a part icular gem.

The use of specif ic gravity tests
is knorvn to evet 'y student of physics.

Sevei 'al  types of balance are used
by the G.I.A. to detelmine the spe-
cific gravity of a gem. The most
acculate of these is an adaptation
of the very sensit ive diamond-weigh-
irrg balance. The lanky Jol ly halu.nce,
rvell known to mineralogists, also

finds an occasional appl icat ion. For
very smail stones, 'lvith rvhich an

acculate determination of specif ic
gravity by rveighing methods is not
possible, a graded series of verY
tlense l iquids is employed.

Often a cut gem will defY all the
above efforts on the Part of the
laboratory to determine its identity'
M o s t  o f  t h e  d e t e r m i n a t i o n s  P e r -
formetl at the Institute are those of
gems rvhose identi ty could not be
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agleed upon by srnal ler labolatories.
This is a serior-rs business, act ing as
final arbiter on the identity of a
gem. Upon the st length of the de-
telmination rnade at the G.I.A., the
gem may be valued at g5 or '  95000.
And if the gem proves to be rvolth
only $5, i t  rnay mean f inancial t lag-
edy 1or i ts owner..

Dilliculties Must Be Overcome

When a gem clef ies the simpler
tests, the Inst i tute's staff  must use
inore difficult rnethods to identify it.
More con-rplex instluments, r.equir'-
ing even gr.eater. ski l l  in handling
ale taken from their.  cases. Delicate
adjustments ar.e made. Souretimes
hours ale r.equir.ed to obtain a single
focus to the satisfact ion of the oper.-
ator ' .  One of these instrun-rents is
the  s l rc t ' l r ' o . *1 'o7 , , '  rvh ich  appear .s  in
trvo of the above i i lustrat ions. Also
the fluorescence or glowing of gem
stones when exposed to ultra-violet
i ight is used as a guide. I . i l ters are
used to sct'een out visible light. In
the dar.k, gems under the inf luence
of these l  ays seem to shine with a
self-produced l ight. The uitra-violet
appalatus employecl in this labola_
toi 'y is seen in use as an i l luminator
for the Zeiss micr.oscope.

Fol detection of synthetic jewels
this laboratory is especial ly ple-
paled. Sevelal gern species have
been produced synthetical ly; that is,
stones exactly l ike the genuine in
physical and optical propert ies have
been manufactnr.ed by man. Corun-
dum (rvhich includes luby and sap-
phire) and spinel are made in
commet'cial quanti t ies. They appear
everyu'hele in the iewelry trade,
and as they are much less valuable
than the natural ly-occurring gems
which they reproduce, their detec-
tt 'on is imperative. The tninute

bubbles in synthetics dif fer wideiy
fror.n the angular inclusions in
genuine gems, and most synthetics
can be detected by sirnple tests.
The inclusions in especial ly dif f icult
specimens are studied thlough the
ttse of pou'erful micloscopes and a

P H O T O ( ; R A P H  1 ] \ '  I { I J R B I i R ]  L Y I f A N  I M F R S O N .  . J R .

Lelt to right: Pouell qnd. Lealantl Micro-
scope, Rausch and Lomb ll inocular Micro-
scope, Zeiss Mtcroscope, Hanotia-KronaEer
Ultra-Viol,et Lonp.

determination made on this basis.
In case the microscope test is not
enti lely satisfactory, the gem is
examined through the spectroscope
and under ultra-violet rays.

The Problem ol the Peclrl

C u l t u r e d  p e a r l s  a r e  p r o d u c e d
which are difficult to detect from the
genuine. A mother-of-pearl bal l  is
inserted in an oyster, 'lvhich is then
leturned to the sea in a cage and
allorved to coat the ball r,vith a layer
of true pearl.  Many of these cul-
tured pearls have exactly the same
external appearance as true pearls.
The endoscope is used to test pearls
rvhich have a hole drilled thi'ough
them, This instrr-rment - i t  is im-
p o r t e d  f r o m  F r a n c e - t h r o w s  a n
intense beam of light through a
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Lr  t t  r  T l ,e  b r t lo -
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I l i l j l r t :  Th .  S t (c -

t  roscope.
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hoi lorv neecl le rvhich is  inset ' tet l  in

the dr i l i -hole.  A pai l  of  t iny tn i r ' -

lo ls  mounted on the end of  the

needle are designet l  to lef lect  the

l ight  a i 'ound to the eyepiecc i f  the

peal l  is  genuine.  I1f  the peal l  is

cul t rLred,  the l ight  is  t i 'appcd be-

t r l .een the pat 'a l le l  layels of  the

r -no the r -o f - pea r ' 1  co I ' e  and  s t l ong

bear-n cannot leach the secont l  mir ' -

lor .  Therefole,  onl1 '  2 fa int  g lo l r '

is  v is ib le in the eyepiecc.  Othei '

m o d i f i c a t i o n s  o f  t h e  e n d o s c o P e

pt incip le a le incolpolated in sotne

inst lurnents,  but  as the ( ] . I .A.  staf f

can adapt the encloscope to pet fot t-t-t

the same tests,  these othel  inst t 'u-

ments are not  used in the labolatory.

A del icatc speci f ic  g i ' t rv i tv  r lc terr l i -

nat ion enrploying zr  dense 1i<1ir id can

be usecl  occasional ly  as a suppl i -

l t rental 'y  test .

Ot l - rer  tests l - rave to bc zrppl ied i f

the pear ' l  has t - to d l i l l -hole th lough

s'h ich to insel t  onc of  the specia l

types of  mi l lor ' -needle.  The t  esearch

workels at  the Inst i tutc,  horvel 'e r ' ,

are not  sat is f ied wi th anv oI  the ex-

ist ing inst l tunents designed fo l  th is

prlr'pose. The5r a1's rvoi'l<ing along

rvhat  a le considclecl  nert ,  ant l  unt l ied

l ines in atr  ef fo l t  to dcvelop an in-

st lunrent  which wi i1 detelmine the

t lue natnle oI  au r . rncl r i l led pear '1.

I f  such a test  is  d iscovel 'ed i t  rv i l l

ahlost  ent i reh'  sLtpelset le thc inst lu-

nrents s 'h ic l - t  lec lu i le a t l l i l le<l  pcal l

fo l  thei l  operat ion.

Question:
Why are n'Ietais Generally Used as Alloys Rather

Than in Their  Pure State?

See ,lfefals otLd ALloAS, page 195.
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An Introduction to Pltysical Geologg, Second Edition. 1927. Price $3.00'

An lntroduction to Hi.storical (Jeology, Third Edition, 1928. Price $2.75.

Elements of Geology, 19i17. I'rice $i1.00.

Al l  by Dr.  Wi l l iam J.  -Mi l ler ,  publ ished b1'  Van Nostrand,  Nen'  York.
Ma1'  be secured f rom any book store or  f rom G.I .A.  Book Dept.

These books ref lect  the leclu le-r 'oour personal i ty  of  Dr ' .  Mi l ler-sn-roothly
expressed, br ief  ant l  c lear.  He incl ines,  even in h is books,  a b i t  to the chat ty
s ide.  The lesul t  is  reading nat terrvhich is  not  cold,  factual  d issertat ion,
but  an inte lest ing account of  geological  processes and resul ts.

Physicul  Geology is  an excel lent  e le luentary volutne u 'h ich is  l 'ecom-
mended by the Gemological  Inst i tute as suppler- t rentaty genet 'a l  leading wi th
the geologicai  sect ions of  i ts  course No. 2.

Good Illustrqtions

This volume is profuself i l lustrated with pelt inent sketches and photo-
graphs; a large number of both wel 'e personally prepaled by the author.
Tht i l lustrat ions are a valuable aid to visual izing the processes and land
forrnations described in the text.

Much of the life of this book is delived from the originality with which
Dr. Mil lel  expresses himself.  An unusual order of subject matter, which
is claimed to el iminate much repeti t ion and anticipation, is but one example.
The author draws upon other sources only when absolutely necessary; other-
wise he talks from his own knowledge and experience.

Historica.l  Geolog'g is of practical interest only to those gemologists
concerned with prospecting for gems or metais'  Howevet, i t  is a fascinating
subject for any wlio have t ime and incl ination for earth history. One
especial ly interesting part of this text is puleogeograph'y (ancient geog-
rabhy t .  The evo lu t ion  o f  the  cont inents .  pa l ' t i cu la r ly  Nor th  Amer ica ,  i s
clearly traced, accompanied by a number of sketch maps.

Theories ol Evolution Expounded

The evolut ion of plant and ani inal l i fe, as their history is lecolded in
the fossi ls, is also told. The authol presents clearly the history of the
ancient f ish and animals rvhich inhabited this planet long ago, and outl ines
their evolut ion up to the present day.

Elements ol GeoIogE is an abridged combination of the two above vol-
umes. I t  is necessari ly very brief,  incl ining toward sketchiness. However,
i t  is readable and forms a fair ly complete reference book on the general
subject of geology. It is recommended by the American Gem Society to
those of i ts Grnduute Llembers rvho are unable to continue an orEanized
course in gemology.



G E M S  &  G E M O L O G Y

S E T E C T E D  B N B L N O G R A P H Y
(Cct t t t . i r t t ted l rotn.  lust  isstre )

* 'kWhit lock, H. P.
Contr ibutions from the l l ineralogical Laboratory. Alb:rny, Nerv York.
State Education Dep:Lltment. 1905.

'r '*Whit lock, H. P.
Guide to the t\Iineralogical Collection of the New York Stnte n'luseum.
Albanl ' ,  University of the State of Nerv York. 1902. (Nerv York
Stzrte l luseum, BulI.  58, I  ineralogy.)

, r , * ' , l .wh i t lock ,  l I .  P ,
The Story of l l inerals. Nerv York. (Amelican Xluseuin Press, 1925.)
(Amelican Musenm of Natural Histoty, Handbool< Series, No. 12.)

* , : * ; : :w inche l l ,  A .  N,
Nlicroscopic Characters of Art i f ic ial Inorganic Solid Substances, or
Art i{ icial } I inerals, I ' i th a chapter on the Universai Stage by Richard
R. Emnor.rs, 2nd Edit ion. Nerv Yolk. John Wiley & Sons, Inc.
1931. N{ethods, data, and detern'r inative tables and graphs for iden-
t i fying inolganic art i f ic ial sol ids by me:rns of i  nr icroscopic measures
of optic propelt ies ale clcarl l '  plcsctrtcd.

' i ' " \ \ ' inchel l ,  N. H. and Winchell ,  A. N.
Elements of Optical Nl ineralogy.
Part I-Principles and l lethods, ;1th trdit ion,
Part I I-Descript ions of Minerals, 3rd Edit ion.
Part I I l - f)eterminative Tables, 2nd Edit ion.
Nel. Yor'h. John Wile1, & Sons, Inc. 1922-1929.

Arkl i t tatts to Bibl iography o. i  XIbr:rnlogy
***Eak le ,  A l thur  S .

Nlinerals of Cali fornia. Sacranento. Cali fornia State Xl inins
Bureau.  192:1 .

,:: :ii :r: ;:: Loomic, Freder.ic Br.etvster.
Ir ield Book of Cornmon Rocks and l l inerals. \ \r i th 47 cololed speci-
mens and over'  100 other i l iustrat ions. Ne*' \-olk. Putnam. ttr :3.

-r, ' r , ' i , ' r .Rutle\, ,  Fr 'ank
Elements of Mineralogy. The latest revision of the rvel l-knorvn
Eng i ish  rvo lk .  22nd ed i t ion .  By  H.  H.  Read.  London.  Murby .
19 : l i i .

Adcl i t iotts to Bibl iogruph,g ol Geology
,i::r::r:,i: :r: \\ri1liat1ls, IIenr5, Smith

The Biography of I 'Xother Earth. N. Y. R. trL l ' IcBl i t le cQ Co. 1931.
:: t ' : t 'Zi t tel,  Kal l  Alfred, Rittei '  Von

Historl '  of Geologl '  and Paleantology to the end of the
Centurl ' .  Tl 'atrs. bl.  M. Ogilvie. London, \V. Scott;  N.
ner 's .  1901.

(To be  Cont in t rec l )

Nineteenth
Y., Scl ib-



J A N U A R Y - F ' E B R U A R Y 1 9 3 5 195

Metals and Alloys*
Can gou defrne a nrctal? It is not easg. ?/ris is the first of seueral

articles intended to gite ltou some elententarg facts about the precious
metols and. tlteir allolts as the11 are used in jewelr11.

The average person,  i f  asked to

define a r-netal, 'lvould flnd difficulty

in doing so.  Everyone is fami l ia i '

rvith n-retal, yet the exact plopelties

lvhich must be tlistingr,rished in an

element in o lder fo l  i t  to f i t  the

scientific definition ar'e not gen-

eral ly  knou, 'n.  A popular  usage of

the telm llleans any sr-rbstance rvhich

is composed pr incipal ly  of  an ag-
glegation of ci'ystals of tl-re n-retallic

* l e r r r r r t s ,  s r r ch  as  coppe l  o l  i t ' on .

whcthel  or  not  they ale combined

r,r'ith other elements. B-v a scien-

tific de{inition, r-netals ale those

chen r i ca l  e l enen t s l vh i ch  us r - r a I I 1 '

forn ' r  -sol ids at  o ld inaly ternpela-

trl'es ancl rvhich rvhen heated antl

a l l n t ' e r l  t o  t  oo l  su l i , l i f . v  i n  an  ' r l ) aquc

mass of  c losely inter ' locking crystals.

The lnost  d ist inguishing featute of

a metal  is  i ts  l r - r -ster ' .  A11 metals

ha."e- in g leatel  or '  lessel  degrec-

an nr-rnsual  abi l i ty  to ref lect  1 ight .

Thc  p l i nc i pa l  l eason  f o l  t h i s  i s  t ha t
l i t t le  or  no l ight  is  lef lactet l  and

entei  s thc r -nater ia l .  The v,hoie of

the l ight  fa l l ing on the sul face is

le l lected.  This b l i l l iant  lef lec l ion

l i lor iuces the hi .eh or  l ic t r r l l ic  lns le l

of  these substances.

Othel  impol tant  p lopel t ies of

metals a le thei l  abi l i ty  to cont lnct

heat  and electr ic i t r ' .  And most

metals,  rvhen pure and in compact
fo l r - r ' r .  may bc hammcrer l  out  or

shaped, o l  d i 'arvn into t ' i le  l ' i thout

breaking-plopei ' t ies l i ro l .n l 'espec-

*A.G.S. Research Service.

t ively as mal leabi l i ty  and duct i l i ty .

Pui'e gold possesses tl-re last trvo
propel t ies to a g leatel  degree than

anv other nretal .

The Occurrence ol Metcrls

X{etals usually occul in natule
combinet l  rv i th othel  e lements in

mineral  cor .npounds l<non'n as otes.

Only occasional ly  a le these elements

found in the uncombined ot  nat ive

state.  Gold,  because of  i ts  s l ight
a f f i n i t l '  ( comb in i ng  po l , e r ) ' l v i t h

othel eler-nents, is almost ah,vays
founcl  as a nat ive ructal .  Sih 'e l  is

f t 'equent ly founcl  in a nat ive state,

but  a p l inc ipal  o le of  s i lver  is  t l - re

rnine la l  a lgent i te Ag:S.  Nat i r -e
coppel  and i lon ale found only

occasional l l ' .

l \ [eta]s are ext lacted f lom oles by
sevei 'a l  methocls.  Chemical  t  eact ions
ir-r rr'hich the metal in a rrrinei'al
compount l  is  p lecip i tated in a f ree

state ale of ten emplo5'ed fo l  th is

l ) r ' o r ' { , s s .  The  r t t e t ho r I  o f  sn te ] t  i ng  i s

1.e11 l<norr 'n;  nrany oLes thus biought

to a tempelature exceecl ing the mel t -
ing point  of  the metals cotr ta ined in

thenr le lease thci r '  holds npon the
ruretzrl-s an(1 allos, thetrr to lun off
in the r-nolten -ctatc. Smelting and
chenical  r 'eact ions alc the t rvo
p l i r r t ' i pa l  r r r o , l es  o f  l ecovc l5 - .  O t l r e r '
processe s a i 'e somet imes employed.

Fo I  i n : t an t ' e ,  r r r ag r res i t r n r  i s  | ecov -
olct l  f lont  the minei 'a l  rnagnesi te
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(Mg CO,,) by heating this ore to a
temperature considerably belos' the
rnel l ing point o-[ the magnesiunr
which it contains and thereby driv-
ing off the CO.,. Thi,s leaves fairl5'
pure magnesium.

Alloys
According to correct scientific tei-

minology, a combination of t'wo or.
more metallic elements is not a
rnetal but an al loy. The majori ty
of substances rvhich ale commonly
spoken of as metals are real ly al loys.
Steel ( iron and carbon), brass (cop-
per and zinc), and "German si lver"
(copper, nickel,  and zinc) ale com-
monly-used al loys. Anv combination
of a metal l ic element with one ol
rnore other elernents, I'hether or. not
the lattei' are metals, is cor.rectlv
cal led an al loy.

There are t',vo principal types of
al loy. The f irst of these is an int i-
mate combination in r,vhich one of
the consti tuents is dissolved in the
othel as sait  dissolves in water. A
less int imate combination of the
cons t i tuents  p toduces  a  pure ly
mechanical mixtur.e. Often the addi-
tion of but a small per cent of
foleign elements to a metal forms
an allol' 'lvhose stlength and dura-

bilit5' greatl). exceed those of the
pure metal.  As gold is much too
soft and malleable for use in its
pu1'e folm, all gold jervelry is made
from an al loy in rvhich some foreign
element ot' elernents (usr,rally silver
or copper., and soinetimes zinc or.
nickel) have been added in order to
inclease the st length.

Clcrssilication ol Metals
Metals can be divided into three

general classes:

L  Tht t ' t tob le  o r  p t 'ec , io t ts  n te ta ls ,
Osmium, ir idium. plat inum, rhodium,
rutheniurn, pal ladium, gold, and
silvei'.

2. The (onr)t1otr t t tctuls. Iron, cop-
per' ,  lead, t in, zinc, nickei,  alumi-
num, cht'omiurn, tungsten, antimony,
coba l t ,  b isnru th .  n ragnes iu ln ,  e tc .

3. The lesser-knolrott metals. Such
as beryl l ium, sodium, zirconium, and
l i thium.

Of these glor-rps, gemology is espe-
cial ly concerned only with the f irst
two. Common metals are used in
al loying the pr.ecious metals, par-
ticularly gold. The lesser-known
metals, although they are finding
ever-increasing use in tool and
rnachinery alloys, have not yet been
applied in jev'elry alloys.

..BLUE EAGIE" CHALCEDONY
Du.ing his Eastern tr ip Robert M. Shipley, president of the Inst i tute,

inspected the unusual cut chalcedony owned by Adrian Reiter of Indian-
apolis, rndiana. This stone, which has been featured because of i ts natural
resemblance to the blue eagle emblem of the N.R.A., is a blue chalcedony
containing a large amount of red inclusions. The inclusions surround a
patch of the blue background in such a manner as to form an almost perfect
eagle. This unusual cut stone was exhibited at one of the meetings of the
American Gem Society which immediately preceded the A.N.R,J.A. Con-
vention in Cincinnati  last Fal l .
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G E M I O T O G N C A T  G T O S S A R Y
(Contin.neiL from last issue)

(The keg to 'prrnt tutc i .at iot t  u i l l  be fomtd i t t  the Januo'ry,  193!1,  issue.)

Commercial White. Telm applied
to very slightly yellorv diamonds,
about the same as Top Cape, See
also Top Cape.

Common Opal. Translucent, only
slightly colored opal without fire
or play of colols, not gern ma-
terial.

Compact. Consist ing of a f ir ,r t ,
closell' united agg.-egate.

Complex Crystals. Those l-raving
many clystal fonus ancl faces.

Compound. Enclosures at the South
African ciiarnond mines in rvhich
the natives are held untlel contlact
while they rvolk.

Concentlates (kon'sen-t i 'ates or kon-
sen'trates). Minerals 01' grolrnd
recluced by mechanical or chemi-
cal processes to a minimurn bulk.

Concentl ic (kon-sen't l ik).  Consist-
ing of spherical layels about a
col lrmon center ' ,  l ike an onion.

Conch, (Pronounced konk. For-
merly and still by some pronounced
konch or  konsh. )  Any  o f  the
val ious marine shel ls, original ly
of various bivalve shells, now of
various lalge spi lal univalve shel ls.

Conch Pearls. Pealls, often pink in
color flom the univalves Strornbus
and Cassis, comnronly l<norvtr as
Conch.

Conch Shells. Univalves of the
species Strombus and Cassis ein-
ployed for making canleos.

Conchoidal Fracture (kon-koi 'dal).
ShelI-like ol conchoidal fi'acture
are terms used to describe break-
age rvhich produces curved lidges
like the outsicle marking-q on a
shell ,  or the r ipple nralks in rvater ' .

Conchiolin or Conchyolin (kon-kie'oe-
l in). A consti tuent of the pearl
oyster 's shel l .

Concretions (kon-kree'shuns). Me-
chanical aggregation, or chemical
union of particles of mineral form-
ing bal ls or nodules in st lata of a
different rnaterial.

Confused. h'regulai-,  indist inct ag-

91'egate.
C o  n  g lomera te  (kon-g iom'er ' -a te ) .

Rock composed of gravel em-

bedded in sancl n'hich acts as a

cement,
"Congo Emelald" (kon'goe). Diop-

tase f lom the Belgian Congo.

Contact T*' ins (kon'takt).  Trvins
joined on a comtnon Plane.

Copal (koe'pal).  A natural resin

obtained direct frotn living trees

or from "fossi l  lesin." Kraus
states that "It occuls in r:ounded
amolphous masses gener-ally with
'goose sirin' stu'f ace antl a con-

choiclal fracture. Hardest vari-

et ies ale used for gem Pulposes
and r-rsed especiallr' in imitation
of ambet' ."

( lopal ine or Copali te ( lcoe'pal- in or '

l<oe'pal- i te). A lesinous sub-

stance, f i rst found in blue clay at

Highgate, near London, an<l aP-
palently a vegetable lesin, part ly

changed by leuraining in the
earth. Like I 'esin copal in hald-
ness, color ' ,  t lansparenc;t and dif-
ficr-rlt solubility in alcohol. Color
clear', pale yellolv to dirtY graY

and dirty bros.n. Er-nits a l esin-
ous alornatic o<lot '  rvhen blokcn
( D a n a ) .
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"Coppe l  Eme la l d "  ( kop ' e r ' ) .  l ) i op -

tase.

Colal  (koi"ar l ) .  Hal t l  l imestone- l ike

st lucture secleted by the t issues
of  val ious sea animals cal let l
zoophytes.  When fossi l ized,  the
l imestone- l ike matte l  is  of ten lc-
p laced by s i l ica.

Cordie l i te (kor ' 'd i -er ' - i tc) .  A gcnr

nineral  species.  See Io l i tc .

Colean ( l<oe-r 'ee 'an )  .  See Korcan.

Colnel ian ( l<oi ' -neel '1 'sn) .  See Car ' -
nel ian.

"Co rn i sh  D iamond"  ( l i o r " r i sh ) .  Rock
crysta l .

Co rundum ( koe - r ' un ' d r - r n r ) .  Ox i t l e  o I
a l u r r r i n u r n .  H e x a g o n a l  s ) ' s t e n r .

Ha rdness  9 ;  R . I .  1 . 76 - t . 77 ;  Spe -
ci l ic  Glavi t5 '  3.9 i r -1.10.  Genr var i -
et ies,  Ruby and Sapphi i 'e .

Cotte l i te (kot 'er ' - i te) .  Quai ' tz  har ' -
ing a metal l ic  peal ly  luster ' .

Clacks.  Cleavage c lacks rvhich ale
sepalat ions "a long the gla in,"

i .  e. ,  betvveen atomic plancs in
gems, and rvhich shou' smooth le-
f lect ive surfaces.

C r a d l e  t k r a e ' d ' I ) .  A  t l o u g h  i n
rvhich placet minels rvash ot'
"1'ock" gern glavels. See 13ab-rr.

Clested.  Consist ing of  g lor-rps of
tabr-r la l  crystals fornr inE r . idge s.

C l e o l i t e  ( l < r ' e e ' o e - l i t e ) .  R a n r l e d
j  aspei ' .

C r i t i ca l  Ang le  ( k l i 1 . ' i - ka l ) .  Ang l c
rvhich detel r -n ines antount  of '  tota l
inte lnal  lef lect ion.

C roc ido l i t e  ( l < r ' oe - s i d ' oe - l i t e ) .  F i -
b lor :s hornblende of  zr  b lu ish oi .
g leenish color ' .  The al ter .er l  lor . r 'n
consjsts of  s i l ica colorer l  yel lo lv,

b lou.n ol  t 'ed and is  cal led t i r tcr . -
eye.

Crocoi te ( l<roe'koe- i te) .  A leat l
chlomate minelal .  i 'e t l  in  color ' .

Haldness 2 1, :  -3 ;  speci f ic  gravi ty

6.0;  i 'e f ract ive index 2.45.

Cross Stone.  Crhiastol i te;  a lso,

stautol i te.

Clown. That  part  of  a ct t t  s tone

above the gi ld le.

Clorvn Glass.  The most infer iot  and

cheapest  val iety of  paste f lom

rvhich gem i rn i tat ions ale made.

( l lypto-Crystal l ine (k l ip ' toe-k l is ' ta l -

in) .  Indist inct l l .  c lysta l i ine,  in

rvhic l - r  the crystal l ine grains ale

not  d isceln ib le even undel  rnag-

ni f icat ion,  a l though an indist inct

c lysta l l ine st luctu le can be proven

by t l - re polar iz ing r .n icroscope.

C rvs ta l  ( l i r i s ' t a l ) .  A  c l ys ta l l i ne

sol id bount let l  b1 '  natur ' : r I  p lane

sui  faces.
( l lysta l .  A t rade te lnr  fo l  d ianroncls

of  a pal t icnla l  nuance of  color ' .

See  D iamon t l  G lossa l y .

Crystal  Aggi 'e- .gatc ot  Clystal  Gloup.

A nr :mber of  cr '1r5f315 grorvn to-
gethel  so that  each c lysta l  in the
gloup is  la i 'ge enough to be seen

by the unai t lcd eye and each c lys-

ta l  is  mole or '  less pel fect .  Di f -

fers in a ger-r-rological sense flom

a  t t t l s t n l l i t t t '  agg lega te  i n  t ha t  a
genr cut  f loni  lhe c lysta l  agglc-
gate cannot be pol ished rv i th a

smooth sur '1 'ace,  i r l thor"rgh such a
gem rr i ight  bc,  cut  f ronr an indi-
v idual  cr '1.st : r l .

( l r ' -vsta l  ( . i t 'ou| .  St tnr t '  zrs Cr ' l ,s ta l

Al tg legate.
( l r ' ) ,s tzr l  l {ate l izr l .  ( l r ' } 's la i  s t t 'uctr - r i 'e

l 'h ich r locs rrot  lesul t  in a <lef in i te
geou re t l i c  f o l n  v i s i b l e  t o  t he  un -
air let l  et ' t ,  is  l inorvn as c lysta l  nta-
t e t  i : r l  o l  c r ' 1 ' s t a l l i ne  n r : r t e l i a l .

( ' r ' 1 ' s t a r l ,  i i o c l< .  l l n co lo l t , r i  t l anspa t ' -
cnt  t l r rat l tz .

( l l y s t a l l i ne  ( l i l i s ' t a l - i n ) .  Hav ing
clystal  s t ructui 'e,  bLrt  rv i thout
def in i te Eeonret l ical  extelnal  fo l rn.

(To  l t e  Cou . t i n r r ed )
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An American compang has

they can fashion gent stones in

Gernnny. Their secret lies in

efriciency. In this article, Mr.

I t  is  d i l l lcu l t  to l r lepale an ar t ic le

deaiing-as I rvas lequested to do-

u  i t h  n re thuds  o l '  gcn r - cu t t i ng  " i n  ge t t -

e la l . "  Gem mater ia ls vary consider-

ably in the methods best  appl icd to

cut t ing them. \ \ re should not  exPect

to app15'  the s:rme pt  occss to f  ash-

ioning thc 9-hard sapphire,  and t r , r

the opal  u 'hosc hardness is  less than

that  of  steel .  Lapidal ies,  too,  have

thoi t  favor i te methods of  'nvolk ing

:urr l  no t rvo of  these nrethods ale the

s:rmc in er-ery detai l .  In general ,

though, thc procedules favoi 'cc l  by

var ious gt ' t -u cut tct 's  do not  d i f fet

great l -v.

In on t '  shop,  rve handlc nr : r te l  i t t l

val 'y ing in hardness f lom 4 to 9.  As

a ru lc thc sof ter  substances ale f : tsh-

ioned into or t ramctr ta l  boxes,  dcsl i

scts,  t rncl  s imi la l  o l , r . iects.  Facct ted

gens al 'e seldom cut  f t 'o t l  minei ' l r ls

less than 6 in haldness and ust ta l ly

they ale fo lmet l  f t 'o tn stones tvhcrsc

hardness is  betrvcen 7 nnt l  1) .  As the

si l l l r ( '  p l 'occrss lvhich rve a1rpl l '  to

cut t ing qr . r iutz is  appl ied rv i t l - r  et lual

e l l ic icncy i f  r i ' i th  cotrs idet ' i rb lv less

spcct l  to f : rcct t ine cot  undrt t . t t ,  I  shal l

ex l r la in i t  in  deta" i l .

The  anc ion t  l ap i da r i c s '  f i r , s t  51 "U

in the fashioning of  a gem rvas to

M A X  N .  F E L K E R

Felker Research Laboratory, Torrance, Cali fornta

Modern Methods of Fashioning
Gem Materials

tlet,elopeel a process hg whiclt tlrcy belieue
contpeti t ion with the large cutt ing plants i t t
perforning etery operatiort with maximunt
tr 'elker tel ls hou the cutt inq is done.

by

"sof ten" tht :  s tone so that  i t  nr ight

be cut  moi 'c  c i rs i l l ' .  Serpert t 's  b lood

rvns cot . ts i t le i 'c t l  rLn excel lent  sof tening

agent to L lsc on a t 'ough di : rmor ld,

fot  instance.  Tot l t ty  tve omit  th is

s t c l r ,  : Ln t l  beg in  h1 -  p l ann ing  as  ne l r l l '

as possi l . r le thc t 'xact  s ize ant l  for t l r

of  cut t ing o1'  each stone l 'h ich we
( 'x l )ec1.  to o l r ta i r r  f lo t l  zr  cet ' ta i t t  l l i t 'cc '
o f  t  o n g h .

Plcnning be{ore Cutting

l' i lst of all, lve stud1, the uratcrial,
usr,ru l lv  hold ing i t  against  zr  st t 'ong

l ight ,  to f int l  rvhat  f latvs are pt 'e 'sent .

In a lnrost  ev( ' r 'y  c i lse,  i t  is  p lanner l

to e l inr inate any {121.s pr t 'sot i t ,  even

though scvet : r l  smal l  s tot tes lathc ' t

than one iat 'ge otre ma-v lest t l t .  A

stonc of l  ont ,  c l t t 'a t  u.h ich is  f rec f t 'our

f l : r r . , ,s  is  l l ro l  t '  valuable th:rn : ln

cxact l l '  s i t i t i l i t t  gem of .  s ix  culzt ts,

rvhich has i ts  bcnutv spoi let l  b1- : r

cortspi< ' t tot ts  l r lernis l - r .  B1'  " f lc t '  i ' to t r r

f lzr$ 's"  i : r  t rot  nr t ' : tnt ,  hoNt 'vet ,  7rr ' r ' -

. t t r l  i r t t t  in  tht ,  s t 'nse thut  lht '  te l t t t

s e e n r s  L l s u u l l l ' t o  b c : i p p l i o t l  t o  t l i : r -

r r onds - t h i t t  i n ,  c l e t u t  t t t t t l t ' t  1 t ' r L

nragn i  f icat ion s.

i  f  the lough tnutor i : r1 is  l  :Lt . t ' r ' -

\ 1 ' o1  n  so  t ha t  t he  cx te I i o I  i ! i  n ( ' : t l 1 ) '

o l )a( lL le,  o l  i f  i t  i -q cor.erct i  rv i th

m: i t l ix ,  sevelal  -snrr l l  patchcs ou thcr
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sul face rv i l l  be l ro l ished so that  the
inte l io l  can be studied.  I f  a gern

crystal  is  perfect  throughout,  s 'h ich
i t  a lmost  nevcl  is ,  p lans can be nradt '
t o  cu t  i t  i n t o  one  l a rgc  s tone .

Finest Color Sought
Colol  in a gem stone rs everr

tnore impoltant than fleedor-n florn
f laws.  I t  should be nei thel  too
l ight  not '  too dalk,  and shonld

be evenly d ist r ibr-r ted th loughout.
Many stones cr-r t  in  the Or ient  orve
thei l  hue to a smal1,  deeplv-colored
spo t  nea i ' t he  cu le t .  O f t en  t he  base
of the gen is placed gteatl]' off-
centel ' ,  or  cut  deepel  than i t  should
be,  in o ldel  to p ick up the spot  of
color ' .  In America,  r rate l ia l  rvhich
must be t reated in th is fashion is
avoided.  Rough wi th i ts  color  evenly
d i s t r i b u t e d  t h r o u E h o u t  i s  s o u g h t .

Somet imes a gem clysta l  r ,v i l l  have a
f ine colo l  on one end and a pool  one

ol '  none at  a l l  on the other ' .  In such

a case,  rve plan to fashion a gel l t

f lom the good part  and ei ther

abandon thc othei '  hal f  of  the cr '5 's-
sta l  or  cut  i t  as in l 'er io l  mater ia l .

Most  c:o lotet l  gens nust  be " l ined

up" or  or iented in or 'del  to secule

the best  possib le color ' .  The leason
for th is is  the very str 'ong dichlo ism
(ptopel ty of  being t rvo-colored)
possessed by sontc of  these stones.
A toulmal ine,  fo l  instance,  r .na-v be
a line gleen r,vhen vierved ft'om encl
to end,  bnt  shorv an unat t lact ive
y e l l o r v i s h  g l ' e e n  t h r r L r l . l h  t h e  c r ' 1  s r a l .
To bl ing out  thc bl t tc l  color ' ,  i t  is
necessaly to cr-r t  the f in isher l  g. 'cnr

rv i th i ts  table l  a la l l t '1  to the basc
of  the crystal .

Deeper of Dichroic Colors
More Desircrble

In i t tost  cases,  the deepel  colo l  of
a d ichroic genr is  the f iner ' .  Espe-

cia l lv  is  th is t l r , re of  lubl '  : rnr l

G E . * ' I L O G Y  
:  i

sapphi le.  Somet imes,  hou'ever ' ,  a
lough genr c i 'ysta l  is  of  a too-dalk
color ' ,  o i '  even op:r( lue,  v iewed f rom

end to encl .  In th is case,  the gem

nrust  be cut  lv i th i ts  table pala l le l

t o  t h e  l e r r g t h  o l ' t h e , ' r ' i g i n a l  c r ' 1 r s t a l .
This method of  l ightening the color
is  never very successful  the i 'esul t -
ing stone shorvs tx.o t l is t i r - rct  colors
lvhich seldot l  p lor luce a pleasing

ef fect .

In fashioning gel t ls  sueh as z i r ' -
con anr l  the t ransparent  qual tz

var iet ies,  u,helc the dichlo ism is
nci t  pronounced, the ol ientat ion of
the gem is d isregai 'det l .  This is
also t rue in the case of  the s in-
gly lef i 'act ive anr l ,  thelefo le,  non-
dichlo ic stones garnet  and spinel .

Orientcrtion by Instinct

Lapidar ies rvho have been long

at the r .volk do not  conscior :s lv or ient

a crystal  befole cut t ing i t .  They

seern to have an abi l i ty  acqui led

t l - r rough yeals of  expei ' ience,  and

from thei l  fathets and glandfathels

in many cases,  of  sensing the nrost

beaut i fu l  gem possib le f lom a given

piece of  rough. A gem cut tcr  of

th is school  heats the rvax on his

lapic lary st ick an<l  begins to set  the

stone in i t .  He of ten is  d issat is f iet l
' rv i th i ts  f i rs t  posi t ion,  nrel ts  the
wax ,  and  l ' ca l  r anges  t he  s tone .

Once  i t  i s  p l aced  t o  h i s  sa t i s f ac t i on ,

i t  is  loadv to go on thc rvheel .  In

alnrost  evel 'y  case,  the t in ished genr

l r loves to be thc f inest  i t  is  possib lc

t o  secu le  t l o r r  t ha r t  c l y s ta l .

A large pal t  of  t l - r t '  r 'oLrgh nrate r ia l

l  e r ' e i ve r l  i l l  o t r I  I ' a c t r r | y  i s  i n  p i eces

too big to be fashione<l  into s ingle
gelns.  A ferv lapi<la l ics usc a haur-

mer to ret lnc ' . r  the s ize of  these

pieces-especia l l r '  t 'hen l i t t le  or '

nothing has becn paic l  fo l  the lough.

The f  lagnrents a i 'e then f  ashionecl
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according to thei l  shapes.  We wish

to preserve as much as possible of

the rough. Also, we almost always
work toward a part icular  f in ished

shape. Thelefore,  lve cannot handle
our rough matel ia l  in th is nrannel ' .
The diamond sau'  is  used to reduce
the s ize of  la lge pieces of  lough.

The same is t lue in the use of
c l eavage .  A l t hough  rnany  ge rn  n r i n -

erals have pel fect  o i '  neal ly  pet ' fect

c leavages which may be used to
spl i t  the lough along paral le l  p lanes.

the mater ia l  rvasted in the appl ica-

t ion of  th is p locess rnore than of fsets
the  t ime  savcd  , r ve l  sau ing .

The diamond sarv cuts quicl<ly and
in any desired di lect ion.  The salvs
which we use do not  employ the
small, three ol four'-inch diameter
blades used in actual l - r r  sarv ing dia-
monds.  Oul  b lades lange f lom
six to th i r ty  inches and rv i l l  cut
through great  s labs of  ruatel ia l .

"Mud 
Scrw" Not Fqvored

Some lapit lal ies use r,hat is
cal led a "mud sa'w." This employs
the same blonze ol auto-steel blade
as the diamond sa\v, but it is
charged r'r,'ith cat'bolundurn t'athet'
than with diamond. The charge on
a diamond sarv consists of finc'I1'-
crushed bort.  The sarr blade is
hacked and the bolt fed into the
fissures. Then a steel lol lc ' i '  is
used to embed the dianiond pon,cler'
f i rmly into the edge of the biade.
Thus a lotai 'y sarl ' rvhose teeth atc
minute grains of diamontl is plo-
d u c e d .  O w i n g  t o  t h e  g l e a t l v
supelior haldness of diar.nontl  over'
any other matel ial,  the sarv cuts
thlough lor:gh nratel ial  etrsih'  and
very rapidly. A tanh of l<elosene,
through rvhich the salq 111'ns, is
employed to clean and lubricate the
blade u'hi le i t  is cutt ing.

The nrud sau' tloes not have it-s
charge force<l into the metal. A
mixture of carborundum porvdei'
and l ight oi l  or water is fed to the
blade flom a tank thlough u.hich it
turns. The saw picks r.rp enough
of this mixtule a-s i t  lotates to give
it  cutt ing powel ' .  The niud sav' is
much slorvel than the diamond saw.
We have also fonnd i t  to be much
less economical, one of oul most
important requirements being that
of speed. For this leason, v'e use
the diamond sarv exclusively.

The Correct 
"Touch"

The stone being cut on the dia-
rnond saw, i f  small ,  is held against
the blade by hand. I t  is impelat ive
that a shalp point of mineral does
not come against the blade { irst.
This point '"vi l l  often st l ip t l ie dia-
mand charge f lom the r im of the
sa\\ '  antI nral<e lechalging neces-
saly. Larger pieces of inatel ial  ale
clamped into a special holder on.
a srvinging arm rvhich guides thenr
thlough the sau'.  The "touch," ot '
pressure of the nraterial being cut
against the sarv, ntust never be
heavy. I f  the stoue is presserl
heavi ly against the blade, i t  rvi l l
cause the vei 'y thin metal to bend
sl ightly and the lesult ing cut rvi l l
be badly out-of- l ine. No large sau.
cr-rts an absolutely st lzr ight l ine; but
aftel using a blade a ferv t imes, rve
are able to piedict i ts coulse rvith
fai l  acculacy, place the r laterial
l r e i n E  c u t  s l i c h t l r '  o u t -  o l '  p o s i l i o r r .
and thus cut ahrrost as rve plcasc'.
^\ srnal l ,  compalatively thicl i  biadt,
r i ' i l l  v ield a st laight cut.

The sounrl lvhicl-r thc sau' nral<es
as  i t  cu ts  i s  an  iu rpo l tan t  gu ide .
Expeiicnce teaches r"ts the exact note
which the sarv "sings" as i t  cuts
r ! i th  r r rax i r r r r r r r r  t . f f i c i t .nc \ '  i l r l  ' )  a  ( ' ' , r ' -
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ta in p iece of  t .ough. This notc is
highel  o l  lor , r 'e i '  < lepending upon tht '
hatdness of l  the matel ia l  bcins cut .
A l s a y s ,  i t  i s  a  r r ' h i l r . i n g  l . a s p .
\ I is i to ls to a lapir lar .y s l ' rop ale
usual ly  ntar le vely nel .vous by thc
p i e r t  i n g  s o l l n r l  ( , l  l  h e  u  o r ' k i r r g  s a t ' s .

Preventing Breckoge in Scwing

As the sa\ \ '  appr.oaches the enr l
of i  a cut ,  that  is ,  as i t  fo lces i ts  s 'ar-
ahnost  to the fa l  edge of  a p ic 'c t ,  o1 '
lough, ther stonc r-er\r often lir.i,alis
th lough to f in ish the cut .  This
lcaves a jagged f rarctur .e zurr l  l 'astes
a consi t lerable antount  of  rnatel izr l .
To plevent  t l - r is  loss.  l 'e .  I 'Lrse a la lgt
nrass of  rvax to t l re bacl i  of  the
ma te l i n l .  t r i r , en  a f t e i . t he  s tonc  i s
cut  t l - r lor- tgh,  the rr 'ax hol<ls the t r i .o
halves in posi t ion.  Tl . r t '  r .oug'h is
t h e l e b y  g i v e n  l e s s  o p p o l t u n i t r . t o
a i r l  16 "  sa \ r  L , \ '  f  r . a r . 1  r r  r . i n r . r .

(To  l t t

Even rv i t l - r  these pr .ecaut ion-s,  no
l i t t le  nrater ia l  is  t 'asted in sarv ing.
The loss,  holever. ,  is  due largely to
the necessi ty of  t 'c ,moving f las.ed or .
poor ly 1tr161'9d pol t ions and not  to
actr . ra l  mechanical  b i .eakagc.  In
I iunzi te,  rvhose,  ct 'ysta ls a lc con. t -
nronly fu l l  of  both inter .nal  anr l  ex-
t e l na l  f 1 ' ac tu r . es  an r l  c i eavage  l i nes .
the loss necessal . \ :  befor .c p iect 's
sui table f  o l  pol ishing rnay bc sc ' -
cr-r lc '< l  is  sor.net in ies as gr .eat  as
e i g l - r t v  o r  n i n e t l ' 1 r e r . c t , n t .  O f  a l l
s t t ines,  garnet  l t r .obabl l '  shos's the
least  s 'aste in fasl - r ioninc.  ' l ' l te  lor-re l - t
rn:r ler i : r l  is  usual ly  velJ '  cvenly coi-
o ler l  and le lat iveh'  f r .ec f r .om f laws.
The loss is  scklonr as muc:h as for . t1 '
pel  cent .  Tht '  aver.age loss for .  a l l
lough stones bet l .een seven ancl
n i ne  i n  ha t ' t l ness  I  shou l t l  j udgc  t o
be abor-r t  f i f t l '  p t , r '  cent ,  evetr  t i th
the calefu l  ant l  ef f ic i t ,nt  h:rndl iug
app l i t t l  i n  ou l  sh r ' 1 r .

( ' o n t i t t r r e d )

A. G. S. GUITDS ORGANIZED

The most important ne$' development resulting from the
numerous meetings and conferences during Mr. Shipley's 100-
day tour was the perfection of a plan to re-establish the old
guild system and adapt it to the retail jer.velry business in this
country. Immediate membership in guilds lvill be open to those
meeting ethical requirements and har.ing had actual trade ex-
perience. F ull membership rvill errentually require passing of
scientific examinations coyering principally material rvhich rvill
be presented at gui ld m€etings. t r ight gui lds were organized.
Ful l  detai ls of  this new plan wi l l  be publ ished in the f i rst  issue of
the neu. magiazine Gu.ilcls, $rhich u'ii l appear about February 1st.
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A GEMTOLOGNCAT ENCYCIOPEDNA
(  CotLt i t t t r tc l  ! r 'orn lust  isst te )

H E N R Y  E .  B R I G G S .  P h . D .

Totcrl Rellection

We rvi l l  remember that when l ight passes frortr a rat 'e to a dense medium,
it  is refracted tolvard the perpendicular, hence in that case the angle of
refract ion wil l  be less than the angle of incidence. Nos. i f  the ray is passing
from the dense to the rare medium, it "vill be reflacted away from the
perpendicular, hence the angle of refraction in this case will be greater than
the angle of incidence. When the angle of lef lact ion becomes so great as
to be a right angle, the imnrergent ray "vill just graze the sulface between
the tr,r .o media. When the angle leaches this point i t  is cal led the cri t ical
angle fol i f  i t  is fulthel increase<I, thc lay rvi l l  not be able to immelge from
the dense meclium, but l.ill be leflccted back fron-r the sulface of it accolding
to the iaws of lef lect ion. This then is cal led total i 'ef lect ion for in this case
no part of the r:ay is lost by absorption but al l  of i t  is ref lected back into
the dense medium.

Total ref lect ion piays an inrportant palt  in the beauli fr-r l  effect "r 'e see
in a fine faceted gem. A gern 'lvhich is plopelly cr-rt slior,rld con{ine thc
l ight t 'hich enters i t  bJ, total ref lect ion fol a sholt pel iod. While the l ight
rn' i I l  actr-ral ly be in the gem only a ve1'y short t ime, so sholt,  in fact, that
man coult l  not appreciate i t ,  yet since i t  t i 'avc, ls sevelal t iures as far in thc
gem the bliiliancy rvill be gi'eatly increased. It rnust be remembered that
in use l ight entels a geur fronr al1 angles anrl this must be kept in i-r-r ind
rvhen cutting a gem.

The cri t ical angle is r letenuinetl  easi l-v f lonr the . int lex of lefract ior.t .
In this measurenrent air is the standard and i ts index is taken as I;  the sine
of the clitical angle is ahvays equal to 1,h. In this $,e see ihat I is the
standald or index of ai l  l -hi lc n is the index of lefract ion of the specimen
in question, or that is to say the lat io betrveen i ts lcf la.ct i t .rn and t l-rat of
the standai 'd air.  Thus the index of lefract ion fol t l ianron<l 2.12 rvould
be divided into l .  This rvi l l  Eive us .4132 lvl .r ich is the sine of the cri t ical
angle of diamond. Now lefel to :r table ot '  valnes of t l igonometl ic values
(in any t l igonometly text-bool<) f in<l this sine antl  t l -re zrngle opposite i t
rv i l l  be  24 '25 ' ,  t l - r r .  c r i t i ca l  z rng le  o f  d iamonr l .  (Sce tab lc  o1 'c l i t i ca l  ang le ,s . )

Dispersion

Dispelsion is the porvei '  of separating u'holc i ight into spectrum of
rvhich it is composed. It is alt'ays accompanied b)' r'efraction althor-rgh
the tu'o are independent of each other. That is, a mitrelal may be highiy
lefract ive and yet rveakly dispelsive and vice versa. Dispersion is due to
unequal refract ion of the spectrum *.hich r lakes up u'hole l ight. A celtain
mineral may have the porver to bend a lay of l ight considelably and yet
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i t  n-ray be weakly dispersive because i t  bends al l  the spectrum almost equally.
Again a certain minerai may not have a very great refractive power and
yet be highly dispersive for the leason that it does not bend the spectrum
evenly. Some of the spectrum may pass through, being bent just a l i t t le
and then the balance may be each one bent more and more until the last
is bent until it immerges fron-r the crystal rvith quite a distance between
it and the f irst port ion of the spectrum. Thus rve see that dispersion is
directly due to leflaction in one r,vay and yet in another tva-rr it is independent
of it. Dispelsion is the reflaction of spectrum r'vhich makes up light while
refract ion as u'e studied i t  before is the bending of l ight in a whole state.

Dispei 'sion is measuled and expressed by the di lTerence in the indices
of refract ion of red and violet l ight of a given mineral.  As in diamond
the index for red l ight is 2.407, and for violet l ight 2.465, the t l i f ference
0.058 is the dispersion for diamond bet 'w'een red and violet.  Sometimes
dispersion is read between red and blue.

Systems ol Crystcrllogrqphy

While there are thousands of dif ferent clystals, yet al l  ot '  the many
forms may be divided into six groups, defined by the lengths and angular
relat ionship of imaginary l ines, cal led crystal axes, passing through the
center of the crystal.  These groups are cal led s-vstems.

Cub i .c  Sys tem.  Th is  sys tem inc ludes  a l l  c rys ta ls  rvh ich  have
three axes of the same length, rvhich : i le al l  at r ight :rngles
to each other' .

He:rugottcr l  Sy.stelr.  This system includes al l  crystals rvhich
have four axes. The axes ale arrange(l thus: three horizontal
and equal intersect each other at 60 degrees. The fourth is
either longer or shorter and is perpendicular to the other axes.

Tr:traglonul Systorr. This s-vstem includes al l  ctystals having
three :rxes al l  at r ight angles to each othel and s' i th the vert ical
axis longer than the t lo equzrl horizontal axes.

Orthorhombic System. This system include-. al l  crystals
rvhich have three axes al l  at r ight anEles to each other' ,  but al l
of dif ferent lenEths.

l lottocl inic Systorr. This s1'stem includes al1 crystals r,vhich
have three axes ar ' l 'anged thus: tn'o in the horizontzrl  plane
intersecting at an obl ique angle and nneqnzrl in length, one per'-
pendicular to the othel axes and rvhich is :r ' lso unetlual to the
othei 's.

7' t  ic l i r t i r  Sysfoir.  ' I 'hi-s 5ys1sy11 includes al l  crystals rvhich
have th ree  axes : r1 l  uncquzr l  a r r t l  : r l l  i nc l inc .d  to  each o the l  a t
angles othel thar-r l ight angle's.

Occasional ly r i 'e f ind
Also u, 'e f ind conrpound
crystals. "

t \ \ ,o or  r -nore c l r ,s t l ls  s,h ich har.e g i 'own together ' .
cr ' -vstur ls .  These are al l  termed " t . ,v ins" or  " t rv in

(To l te r :ot t t i r tuecl)
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Gemological Microscopy
(Conti.nu,ed, ftom. Ictst issue)

ilI. MEASUREMENTS OF NEFRACTIVE INDEX

Two methods of measuring ref lact ive indices, developed by minelalogists
for use rvith the microscope, are appl icable to cut gem stones. The f irst of
these is the Duc de Schaulnes method; the second is a modif icat ion of the
well-known Becke test, modif ied for use with cut stones b] '  Dr. Thomas
Clements of the University of Southern Cali folnizr.

The Duc de Schaulnes method is easi ly appl ied r,r ' i th er micloscope rvhich
is equipped rvith a cal ibrated f ine adjustment sclew. I t  can be used only
upon a genr transparent enough to permit the micr.oscope to be focused
through i t .

R.I. ol Diamond Moy Be Recd

The method is appl icable to any transpar.ent stone, no matter how high
the refract ive index; zircon and diamond may be tested b;q this method.
As a rule, the Duc de Schaulnes method can be appiied accurateiy oniy to
stones of ovet 7/z carat and less than 25 cat.ats. With an ordinary watch
maker's mil l imeter micrometer' ,  the depth fr.om table to culet of the gem
to be tested is measured. The stone is mounted on the microscope stage
with the table up and paral lel with the sulface of the objective lens. The
microscope is focused through the gem, onto the culet.

Great care must be exercised in secut ' ing this f irst focus, lest the ob.jec-
t ive lens str ike the gem and be chipped. The microscope should be focused
downward rvhile the operator watches from the side until the ob.iective almost
touches the surface of the stone. Then, looking through the eye-piece, the
operator turns the coarse adjustment back up unti l  ei ther the culet or the
surface of the stone is in focus. I f ,  during several repeti t ions of this oper-
at ion, the culet does not come into focus before the characterist ic dust specks
and scratches of the table are seen, it will be necessary to use a lens of
lower power and longer working distance in order to reach the culet.

When a focus on the culet is secured, i t  is adjusted to i ts maximum
clearness by use of the f ine adjustment screw. Then the micrometer read-
ing on this screw is taken. The microscope is focused upward, using onlgr
the f ine adjustment unti i  the table of the gem being tested is in focus, and
the micrometer reading again taken. The dif ference between the two read-
ings is the apparent d'epth of the stone. The measurement made with the
micrometer cal ipers is the true depth. Dependent upon the R.I.  of the stone
tested, the apparent depth wil l  vary . lvi th respect to the true depth, being
always less. The higher the refract ive index of the gem, the smaller rvi l l
i ts apparent depth be. This relat ion is expressed bv the formula:

True Depth .F

A

R. I .  _
Apparent Depth
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Accurcrcy Is Essenticl

I t  rvi l l  be seen at once that this method furnishes an easi ly appl ied test

for refractive index. The measurements, ho*.el'er, rnust be taken rvith

extreme care i f  inaccuracy is to be avoided.

As already stated, the focus on the cuiet must be made careful ly. I t  is

advisable f ir .st to measLlle the true depth of the stone and select the objective

lens accordingly. I f  the true depth, for instance, is Strm., obviously an

objective r,vi th a working distance of 2mm. cannot be used. I f  the working

distance of an objective is not knoln, i t  mal '  be determined quickly by

f i t t ing the lens in the microscope and focusing upon a lvhite card or a glass

sl ip on the stage. The distance betrveen the card and the objective lens

when the instrument is in focus is the lvorking distance of thzrt part icular

objective. A stone of 4mm. true depth can almost invtr l i : rbly be measured

with an ob-ject ive of Smtn. working distance. This is due to the fact that

the refract ive index of the gem causes the length of the focus through i t

to be less than i ts true dePth.

Lcrrge Stones Require Dillerent Appliccltion

The f ine adjustr-nent on most micloscopes lvi l l  measure only l  ferv

mil l imeters. In case the stone being tested is too thick for a determination

of i ts apparent depth by the above process, another procedule m:i-v be

fol lorved. Mount the stone table upon a glass rnicroscope sl ip and placc

this on the stage. First focus on the sl ip away from the stone; trote the

set of the f ine adjustment and cal l  this reading Fr. Then r-uove the glass

sl ip unti l  the stone is in l ine rvith the objecti '" 'e of the micloscope. Focus

through the table onto the culet (the tube must be laised in older to secule

this focus) and cal l  the micrometer readirrg at this point F'.

The dif felence betrveen these trvo readings is equal to the dif fei 'cnce

|etrveen the true depth and the apparent depth c,f  the genr being tested, or ' :

D  -  F" -F1.

The true depth (T) is mcasure<l rvi th the mechanical tuicloureter ' ,  autl

the apparent depth (A) is determined f i 'om the equation:

A - m n

Substituting the value foi' A in the fitst eqr:ation.

TrueDepth  T  T  T
K . l .  :  ,  O f  l l

All Mecrsurements M<rde with Microscope

I f  th is nethod is  appl ied to a snal l  s tone,  the mechanical  ln icro ineter

lnay be dispensed rv i th ent i le ly.  l 'ocuses I r r  and l ' ,  are secured as expla ined

above. Then a th i ld focus,  on the table of  the stone,  is  secured'  The

microscope micrometer is  again read and the readi t lg noted as F. , .

Obviousl l '  the di f ference betrveeu F. ,  zrnd Fr is  the t lue depth of  the

s tone ;  F , , -F "  i s  i t s  appa ren t  dep th .  I n  t h i s  case :

Apparent Depth A

Tlue Depth
R . I .

Apparent Depth

n l '  t l

T - D  T - I F - - F ,  r

Ii. _l-^ ; i  ^  I

I.-r-F,
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This second rnethod, tvhile somervhat tnot.e difficult to apply rvith
greatest accuracy, has the advantage of el iminating the use of the micrometer
cal ipers. A1l measuren-rents ale taken rvith the miclometer of the micro-
scope.

The Becke Method

Dr. cleinents'  r ,odif icat ion of the Becke test is per.haps most valuable
for use in a miner,alogical laborator5'.  I t  requires the use of a series of
i iquids of i<norvn refract ive index. ln the ordinaly Becke test, minelal
grains are compa'ed rvith a l iquid in rvhich they are submerged. I t  rvould
be impossible to make this test on a cut stone. Too rnuch l iquid rvoulr l  be
tequired for ir-nnersion, and a focus rvith the high-porver. objective, with a
necessari ly sholt working distance requi 'ed, could not then be secured.
Th is  d i f f i cu l ty  i s  neat ly  avo ided by  Dr .  C lements ' ' re thod;  namely ,  p lac ing
a drop of l iquid for compalison purposes on the surface of the cut gem.

The so-cal led "Becke l ine" is a bl ight bor.der rvhich appears when two
substances of di lTerent refract ive indices are placed in contact in trans-
mitted l ight. In order to see the Becke l ine, rvhich is ver.y thir-r,  i t  is neces-
sary to use a high-porvel obiective, at least r10x fot satisfactor..v results.
The stone to be tested is urounted upr, ight on the stage of the mict 'oscope
and a t iny drop of the l iquid to be used for comparison is dropped on the
surface. Light must be transmitted through t l ie stone. In or.der to achieve
acculac], ' ,  the beam must be r.educed to a small  penci l  of palal lel  I 'a},s. This
may be done eithel b1- lorvering the condensel and :r lmost closinE tht,  i i . is
diaphragm, ot 'b.v i 'ernoving the condenser : ind inselt ing a car.cl rvi th a sm:rl l
hole punched in i t  betrveen the substaEe ntirror :urd the stone.

The micloscope is focused on the extl 'er l te edge of the t lr .op of l i r luid
and the i l lumination varied unti l  the bl ight l ine or. Becl ie l ine appelr ing
at the juncture of the sulface of the stone and the l iquid is at i ts m:rxinrurtr
brightness. Norv, i f  the microscope js focused nprviLr.t l ,  the l ine rvi l l  ntove
either torvard the l iquid or torvard the stone. I f  i t  mor.es torvar.t l  the l iquid,
the l iquid is hig'hei '  in refract ive index than the gem being tested. I f  the
Becke l ine no\.es away from the l icluid, the -stor.rt '  is higher in r.efr:rct ir .e
index. \ \ 'hen the l ine does not appc:rr ' ,  the index of the stone is the same
as tha t  o f  the  l iqu id .

A Minercrlogiccrl Test

This test is so del icate that a variat ior-r of .001 bctu'ecn the storre antl
the l iquid can be detectecl, :rnd i t  is by this r-ncthod that the m:r. ior i t) '  of thc
vely accurate refract ive indices published in tables ar.e secur.ed. Hori,ever.,
as a Becke test reqnires a complete set of l iquids, gtacl ing from 1.5f to 1.80
in steps of .01 ol less, i t  is uot practiczrl  for the geruologist 's labor:rtoly.
I t  is used extensively in minei 'alogical labor:rtoi. ies, hos'ever..
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