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~d l I T A L S  ~\ AI.I.UYS

I) ! r c ~ t ~o 1d

!) i rw Iii jug i~~’ I d is su p p i  j ed  i n  t h r e e  f o r m s :  f o i l  , c ry s t a l  l ine

or mat md i’ ’s’ 1~~rid or sinte r (d. Pure g o l d , r e g ar d l e s s  of f o r m , can

ho CO I d  we I u cd  o i t o o l  bV t ho app i  i cat  ion of for c e .  The n ot  or ia l  ~-i

r re , c iii he wed int o ro i i o n g t  oh I v ~ i t  b in  t h e  same ( O V  i t y To

~o i f l t d i n c S i v e l i t O S , all dir ec t f i l l i n g  g o l d s  m u st  he L&p t f r e e  f r o m

C ‘0 t 1~~ I i I a f l  t S SU (  h s i t  iva , rio st ir e  md odors f r o m  the  br oo t h

The handi ing charact or jot ics of old foil , mat gold and powdered

g ’ I i d i f f e r  ~~‘m . . } w t . ~J l i o  h i g h n ;i-~. . p er  u n i t  voltir’s’ and s~’r~ odi n g

g u i 1 i t  v of  p u ~’dered go ld  f a c i l i t a t e  s pe ed i n g  tip t h e  coi~~1t ~~ wit  ion of

1— 4t he r e o t o r a t l o n .

The three ~orms of pure  g o l d , when prop e rl y ( o f l u , n o t  d , appea r to

pos seso  c o m p a r ab l e  s t r e ng t h , h i r d n e s s , dens  i t v  ~ n d  ai ’r :ioi (~n reoisr ;mc e.

I’ n l i k e  cas t  g o l d , d i r e c t  f i l l i n g  g o l d  is  r elat i ’~Hv w’ft and we i k .

FiR re fore , the USe of compact ed go ld  hou Id be l i m i t e d  t o  ii r t o  S where

i t  can “ f i l l ’’ r a t h e r  than reconstruct.

GOLD CAST I N ( ALLOY

Gold cas t  ing  al  l ovs  or e  used ex t en s i v e ly  fo r  t he  f i x e d  r i s t o r a —

t ion of severe lv dama ged and in i w i n g  t oot  Ii and  to a Ic -iser dt gree for

t h e  f a b r i c a t i o n  of r emovab l e  j ’ar t  I a] den t  ir t s •

The g o l d s  a r e  c l a s s i  f l e d  according to tlit I r hardness as d e t e r —  I
min ed by t h e i r  res i st a n c e  to  i den t at  ion .  The a t  1 ovo f a l l  i n t o  fo u r

J u s i l l - I s
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t 
C. r i g : t ( ! :;s I l i l ; i v  ~~~l d )  o d i u m  ( t y p e  11 Inl,r,’ ( ‘ Id) , h u r t

I ~ c II I i i  o w n —  a n d —  hr i I c  ~o Id) , an d  t r i  h ;i rd ( l v i ’  I V  l . ~ r i a l  i e nt  a re

~~‘ 1 i  ) . L i r d u  , w - . is used  t o  c l a s s 1  f v  t h e  t y p e s  ltc ; itisu , in g’ ri ’ r;i l , “t hor

L i  i i  I r t i &s eec r~ I a i c w i t h  hi ;urdnu ss

; r . ~~ t i i i  p u r po s e s  a sat i s f a c t r v  g o l d  t a t  i n s -  al 1ev can

r ,  :~ w I  - .~~~I i , i n i w i I I y  Ic ’ i t s  v o l u c s  f o r  h a r dn e s s  and e l o i i : t  ion .

1,~ t i p b et  ween ho r d n e s s  and  & I t  i t  i o f l  is run ’ i i  I t ’ ~~; d~ f i n  I t o

t i n  t i i t  r e1~it  i enstiip h - twe en  h a r d n e s s  and e l a s t i c  u n i t  , or between

I i i r d a t s s  :oid t~ ’n o i l e  s t ren g t h .  In g e n e r a l , h r c c v er , the soft al lovs

-:1 i h I t hi gher ci on~ It fOfl than the hard i ll O VS  , as m i g ht he t xpec  ted

‘Ih e  classific ation nokes p o s s i b l e  t h e  r ; i t i o i i ; i l  ~€ l ~~c t i o f l  of alloys on

the basis of p r op er t  l os  in r e I at ion to tine t I ona I r e q u i rem e n t s  im—

;o sed by t i  c - i  in  i cal si t nat ion.

Tie ram-c s  in c~~mp o S  i t  ion  of t in ,  f o u r  t vpes of gold casting all ovs

i r e  g i v e n  in T a b l e

- 
R u i i ~~ of  ‘ t r - t ’ n t t g t  ( , o n i n o s i r  i o n  of

D e n t a l  ( ‘ : i st  i ng  ( ; , , l d  Al  1ev

Cmi’; f on t

I Vpc of
a 11ev  S i l ~~~ r ( o ~~n er  i’a l l a d i u m  P l a t i n u m

I 8 0 . 2 — 9 .8 2 . 4 — 1 2 . 0  1 . 6 —  6 . 2  0 .0— 3.6 0 . 0 — 1 . 0  0 . 0 — 1 . 2
II 73 .0— 83.0 6.9—14.5 5.8— 10.5 0.0— 5.6 0.0—4 .2 0.0 1 .4

111 7 1 . 0 — 7 9 . 8  5 . 2 — 1 3 . 4  7 . 1 — 1 2 . 6 0 . 0 —  6 .5  0 . 0 — 7 . 5  0 . 0 — 2 . 0
IV ~? 2 . 4 — 7 l . 9  8 . 0 — 1 7 . 4  8 . 6— 1 5 .4  0 . 0— 1 0 . 1  0 .2 — 8 .2 0 . 0 — 2 . 7

The m i n i m u m  r e q u i r e m e n t  f o r  g o l d  and m e t a l s  of the  p l a t i n u m  g roup

v a r i e s  f rom 83~ f or  the  s o f t  a l l e y s , Type I , t o  75% f o r  t he  e x t r a  hard

a l l o y s , Type IV.  M o r e  hos t metal i s  r e q u i red  in the  hard al lov s  hut
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l i t ii~~h I t  I t t  a ! c t ’ n t . n t  i s  k i  p t  Ii I t l i  ( n i t u i l h i  t o  g i v e  t a r n  I - l i and ( ‘ ‘‘ r i’ -‘ ion

9
T’ t ’0 I -4 i t , 0 i ,  0 .

‘ Ih ie  p r o p~ r t  i t ’s ‘ 1 f i n e  grain al lovs i i i  Ou ~ fl’ r i t ’ r  t o  t l o - ; t ’ o f c , ’;i r se

g r~i in r it e n i  • 10 , 1 1 g r:u in  ref I nomen t I n c  r e u s e s  t e n s  i i c  st  r : i ’ , t h i and

e l o n a t  i , ’ i i  by ;I! ’o u t  30 p e r c e n t .  A h i t i n d r e d f o i d  inc rc lsi- in L u ’ ’  n i : ’ l s ’r

o l  ~ ci i  us ;~~ 
‘I -  t in i t v~ I t ime mar ’  be oh t a l  ned hy t h e  add i t  i on  of  r ‘ i —

n i t  c l v  50 pp m of r~ t l i e n  in n  or i r i d i  urn

v o t t l ie d e n t a l  go I d  a 11 OV S  con  be b u r d e n e d  by : 1w  r ap  r i o  t o

h , . i t  t r( • l t na ’ i l t  . ‘ftc a l  I c r - s  t h a t  c o n t a i n  l a r g e  a m o u n t s  of  ~w l d  ~ nd n, ’t a ]  S

u t  t li t’ p lot m u m  gr o u p  (Type I and 11) have a low h a rdness  and r espond v e r y

l i t t l e  to h~~it  r c t t n c n t .  Hard and c x t r a  hard a l l o y s  (T pes I I I  and I V )

c m  ho sof t ned  by q u e n c h i n g  a f t  c r  h o l d  i n g  at about 700C (1 , 2’~2i’) for

t n  i n u t  C - S .  htib~:c ’qucnt  m i  r den  [no i o a l to  [med by cool imp un i f o r rI v from

‘,OC t ’  2 50 C ( - ~4 2 F  to 4 S 2 F )  in  30 m i n u t e s .  G r e a t e r  s t r e n g t h  and  h a r d n e s s

w i l l  hu dev ~ l op e d  under  t h i s  t r e a tmen t  , hut w i t h  a c o n s c g u u c n t  loss  in

h - t  i t  i t ~~. I n  th e softening and hardening of im nv spe if i c a h oy , t h e

,s ’ s ” .n ,er  d o t  ion  of t lie n ia nuf ac t u re r  shoti  1 d be fo l  I owcd

1 l~ r , :m ’ ’j i a n t s n  of h a r d e n i n g  in  d e n t a l  reI ch a l  1ev has  been f o u n d

t be an r h-r— di order r e a c t i o n  and the p r e c i p i t a t i o n  of a s i l v e r  r i c h

op ’ rt cd vml ’ ie ~ for t h e  l i n e a r  s h r i n k a g e  of go ld  and  i t s  a l l oy s  range

r nm 1 . 0 to al roe t 2 . 2 % .  
1 3— 1 

~ i hie rca son for t l i e re t a t  i v o l  v l a rge  s pr ead

in v i l i c s rr~ ’-’ he ’ t h i c ’  v ; i r i a t  ion in  s i Z u  and shape  ot’ t h e  sj ’e ir ,ucn  upon  w It i ch

- h r  i n k a g e  was measured , t he compes i t  I en of t u e  i i i  I ovs  and t l i t  c a s t ing

u ’ t ’ h n i ’ I t i c ’ . ~~ s i n g l e  v a l u e , t h i n - f o r e  , eon  he s’ i ven or t h i t  co st  in g

— -3—



s l u r  j n L - i ~~, ot  gold inc h its a l  l ov s  u n l e s s  these  t h r e e  v a r i ab l  c s  are

pr oc  i so i v  d o t  i m d ; t h e n  t h e  d o t e  rin i n ed  I I n e a r  slur i nRa go w o u l d  a PP 1 y to

t h o se  p r c c  i s c !  ~ cen t r e l  led ct ’n d  i t  i ons  o:il . l l owc  ver , a v a l ue  of 1. !±0. 2Z

i s  c~’n s i d t ’r e d  t o  he sat  isI ;icto rV fo r  p r a c t i c a l  c a s t i n g s .

Cert ifi e d D en t a l  C a s t i n g  Cold  A l l o y s

ADA S p e c i f i c a t i o n  No. S

‘Fvn e 1 , Soft

\ i c kc r e  H a r d ne s s  IPimbi r 5” )—YO

~ d er c ’  r ‘‘ A ’ So f t  , 1.  Ad orer , Inc .

b a k e r  Inlay S o f t , h iker Dental Dept. of Engeihard Industries ,

E n g t  Il i m rd 11 in e ra l  s & Ch enu i ca ls Corp.

Cod’ - s,’o I’ rc~r We , Cod esco , Inc

Crown K iniav; No. 2 inla y , (cnerai Ref in eri cs , I n c .

l( cooi i i  , Hoer: ,  j t  i , Inc. , D e n t a l  D i v .

( : , 1 , l -~ i t h  I I n l a y , 0.  1 .  C o l d - r u t h  Chemicals ~. M e t a l s  Corp.

Je l~~n k o  Sp c- ~’ i i I  I n l a y , J .  I ’ . , J c l en ko & Co., Pennw a l  Corp .

i t t  f L igh t  I n l a y , L e f f  D e n t a l  C o l d s

l ’b e r ev  S — i ;  5 — 1 1 ;  2: 1 K , w. r . .  l-lt -,wrc’v Co.

No v — o re A—A , J . M. Nev Co.

No b l e  1 , N o b l e  M e t a l s  & Al  l ov s  Co .  , m c ’

i x  Ien e ri c A , Rx J e n e r i c  Gold Co., Inc .

St e~~~go 1d S , S t c - rn d en t  Corp .

\‘‘ r i hc ’s t  22 K’t I n l a y , A .  Szaho Co ., I n c .

Vi l k in soui .IS , Vi Ikinson Co.

W i l l i a m s  H a r m o n y  Lin e Soft , W i l l  i am s  Cold R e finin g Co., Inc .

— 4 —



- - -

t y pe 11 , M e d i u m
V i c k e r s  l l . m i ’ i r i ~’ss N m i r ’ I & ’ i ’  °0—l ‘0

Ader o r  ‘‘ 11’’ Me d i~ im , 1 . A d o r e r , Inc .

A l e c , ’  No . I ; N~’ . 2 , A.  1.. En ge lhu ;i rd t Co. , a s t i R  si ch i ;i rv of IR ‘wire d i e u  , Inc

Ant- r i c a n  o l d  ‘‘ 11 ’’ In I ;iv l i ed  I urn , A m e r i c a n  Cold Co .

Aru cr  i - a n  Co ld  “11— li ’’ Inlay , A m er i c a n  Cold Co.

Au ‘it ella I No . 2 , I h e w n ed i c  a , Inc . , Den t a l  I) iv.

h r k ~’r Inla y 1-N ’~l ium . Raker Dental Dept. of Engeihard Indu stni os ,

En o l h i a r d  Y i n t - r - i I  s & C l s ’ m i m - a  is Corp

COdLs’O Pr r - : iu i r r , I ’ ,~~t c s c o , In c .

( ;rowi i No. 1; Knapp No. 2;  T , General R e f i n e r i e s , I n c .

Dcc two , Fl owm c’ci I ~-a , Inc • , I L - n t  ol I) iv .

(~ ~b N .  I, A ~~~~~~~~~~ . ,
I n l ay  II B , llir c - ct Dental S a le s  & Supplies , Inc .

l e l cn k ”  M o d u l ar ’ ; Pl;itincast ; 820 Medium Hard , J. F. Jelenko & Co .,

?ennwalt Corp.

Leff Med ium Soft , 1,eff hental Colds

Libra II m l  ‘iv and Crown , Ljhra Cold Co.

Mowrey B I n l a y ;  No.  9 1 ;  S— 2 ; T , W.  E. ldowr t  Co.

Noble  2 , N o b l e  Metals & Allo ys Co., Inc .

Rx Jc -neric B , Rx Jenenic Cold Cc)., inc .

~te~ n~s’Id I , Stt- rndent Corp.

Ticon i nn .  ‘1C2 , I’irnnium Co.

Vi 1k i n : - ri r1~ ; 7( , , Wi 1k inson (o .

Williams l!-irmonv I m e  1’I&- ~h lui m , Wi l l iams Cold Refining Co., Inc .



‘a

‘ ‘pt  III , hl ,mrtl
V i , - k c r e  !i.u rd nc -ss Nu i rmht r 120— 1 Nt )

A,~e r t r  “ C ” ~‘i d - , t ; I ) r e ’ ; ;e l  , 1 . \ h t ’ r o r , I n c .

A l e ’ ’ ’ No . - ‘4 N . S , A .  1, . 1 , r u t- I ha r,l t 0 • , a S r i  1-n ; 1 ( 1  i a rv ( f h I  ‘ e r r s - t I  i Ca , I w’

.\iF c c i  - ‘ t n  o I d  “ B ” Lr i i i  pu , A r - s r i  can Cold Co.

Ar;t ’r jean Cold ‘‘F’’ Br Id ~‘i Ha rd , Airs r i a n  C o l d  Co.

‘, m’ ~’ en I Nt ’ . 5, l wr:t di tO , I n c .  • h c ’n t a l  Div .

Hake  r I n !  mr H a r d  , h ik e r ! h nt : i l  ~ ‘p t  . of Enge I hard I n d u s t r i e s  , Fn o , e I hard

nc rals & C i u t ’r  it -al s t - np

b ri d ge iI~ —t ; , h } ir tc t ( o n t o 1  S,i cs l~ Supplies , Inc .

(bel~-sc i’ t’ t - rrr i um , (N d m s c o , Inc.

(row r r~a np p  N ’ . I;  Ne . 9; S i i cr i ’r n e : TT , ( ,  nc’rruu l Ho fine rice , I n c .

, II-  u :n s - J i c  ‘m , l u  , , ~‘ ‘n  t a  1 -

b - r ~~ C o l d  No . 2 , ,- - , , Sc ho Co., inc.

i t - I n k ,  I u u r , e ’ , m s t  ; F i r m i l ; ,v ;  1 — 9 ;  No. 13 , 3.  F .  , i e len k o  i, C o . ,  h o n i r w u i t ,

C o rp

I t - I l  ‘‘ C ’’ , !,t f I e n  t al  C o l d s

L i b r a  I t !  Cn e’u and E r i d ge , Libra Cold Co.

M e wr e r  120; 5—3 ; Spec ial Inlays ; TT , W . E.  l i ow re v  Co.

Nc v— (tro B—? , J. N. N eV Co.

Nobl e 3 , N o b l e  Me t a l s  & A l l oy s  C o . ,  Inc.

Rx ,ie n e ri C , R> Jen o ri c ‘bold Co., Inc .

S;’t ’ t - r Ne . 18; No. 21 , Spe - ’ c -r  S ne i t  in g  ~S R e f i n i n g  Co.

Stt - r n t ~o 1d 2 ;  St c r n g o l d  Inla y ; S tern u o l d B ; S t e rngo id  B r i d g e t t e  l i i l ; i v ;

Lterngold 5 , St crnd ent C o r p .

‘I i c o i m l u m  TG’I , Ticon l um Co.

Wil kinson ‘)M , Wilkinson Co.

W i l l i ams Harmony Line Hard; “Kio nd iker ,” W i l l i ams Co ld R e f i n i n g  Co., Inc .

— 6—
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. r c  I \ , E x t  r i  l o r d
V ‘

~ 
, r s  l h , u l ’ t I n c  ‘:;:;

( u .  r~ L c d  • 1l i ii I —‘ u I  1 50; —

i i  1, r u th , I n i n un : .,1 .11 )

Ad~ T e r  N o .  3 B r i d g e  ‘b o l d  l’ r oor i :- ; t ‘ b e lc h , 3 .  Ad o r e r , I n c .

A I c ’ce N ’’ . ‘0 , A • ~ — !Tng , - h u m  r(i t Co . , a subs i cli arr’ 0 Ii ’ ‘e rod ca , Inc

Ai r, i— ic on Co lb ‘‘ C ’ i’ ir ’ t Lii  Ext ra H ar d , Amer it’an (Ni Id  ( N t .

ha P ’. r I n l a y  E x t r a  thai- cl , Baker Dental !‘opt  . of Lrigt-l h u;i rd Industries ,

I ,il: , ihu ard 1l hu ,’r ml s ~ Cti ’micals Corp.

Hr i d, :e H u r t  ial  IV 0 , D i r e c t  D e n t a l  So lo s  & Supp li ’ s, Inc.

Codesco !‘ r , n i u I n  l v i u e  IV , Cod esco , I n c .

f ) u - u - — L i , ’ i ; t ’ . e n , Howme-dica , I n c . ,  D e nta l  D i v .

, T c I , n k c ’  Nm , .  7 ;  3 — 1 3 . 3. F. J c - l cn k o  A Co .,  l’ cnnw al t  C o rp .

l o l i  H a r d , Lc i ’f Pen 1:1 Colds

i t  r i  IV I : ’: t ra I i , m rd , 1,1 cro Gold Co.

1hu’e-rev N t . 8; Par—Cast , V .  E .  l lowrev Co.

Nev— s ’ro (—3 , 3.  li. Nov Co.

b R I e  A ; 18: 19 , N ob le 1 l e t ; u l s  & A l  b r’s Co., I n c .

F>: J~’nc - r ic IV , Rx J e n e r i c  Co l d Cc ’ .,  Inc .

S te  ru g o l  d 3; S t  e rn p o  I d Supe rcLl s t , St c rnc lc-n t Corp .

i i  C C ) f l l t u l f l  TG4 , Ticonium Co.

s i l l  loris .  i i : u r n a ’ n v  l i n e  I -d- ;tra h a r d , Willi ams Cold I N - f i n i n g  ( -o . , Inc .

Porce’ a i r ~ to Meta l  Sy s t ems

Tin , fusion ou ; o r c e l a in s  to r e t a i s  is an a n c ien t  art. However , only

since the u-o n ly 1”NO ’s bi as t h e  f u s i n g  of g l a s s i  ike  s u b s t a n c e s  to cast

ixed r e s t i , r a t ions  been of i n t e r e s t  to the dental prof c-ssion . The

f o l l o w i n g  problems i n i t i a l l y  encumber ed the p roduc t ion  of por t -d a m —

—7 —.
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n i t  i i  I t - u t a h  re- m t ,‘r .ut l en s :  t u u , -:e d p o r c e l a i n  c I i s p I;iyed cracks after f i r i n g

m u :  -, - of t h e  - i  m i t c h  of  t i i e i — m ;iI c ’;- :) ’ - m u i s j o n  h c - t w e c n  t h e  i t t r cu _ ’ l ;  i n  and l ) i ’

r i c t . m l  :,ul u-i t rmn - t ci re , -o l or of t i m ’ .  f u sed  p o r c e l a i n  was mit tc-red . i d v u r t , , l ’  by

c t 1 r ’ - t t ’ i ’ : - i u m ; , “ : . r i t t s :und liv t e c h n iq u e , . : : u l  st ’I ’;m r ;it ion of t i i e ; ’ - i - , ’

t u g 1 ’  o c c u n u ’ c l  upon  t h e  f l e x u r e  of  i p p i  i m i n c e s  c a s t  f r o m  s t ’ f t  g c ’ l d — I c u s c ’d

0 1

1’ t r i o  p: u i — t two , I e ( - . u t l e - S , t h e  f ’r oto ing cli  I t’ l c u l  t i c ’ s  have bc’~’n

i” . d l k L  i n  oc ’ u l r r t - : m c e  and s c v er l t v .
1 0

’~~~ P - v c ’l o u m t - n t  of i r t p r ’ .’od p o r c e l a i n —

m l l t \ ’  s\’s-temS ill S  c n l c i n c t d  b o t h  t h e  u , s c ’ f u l u , ’s s  and t I n  s t : i t u , s  of t h e  : u ’ r ~

l . m i n — t us;~ - d — t ’— r:i , ’i a i  r e s t o r ; i t  ion . Wit h s k i l l f u h  hi, ind l l u g ,  t l i u Sc S \ ’ 5 t t ’ffl5

“ I d 1 e s t h~~t i c ’ : m h l r  p l e a s i n g  r e s t m , ’ r o t  i o n s ;  t l u m t  ~‘an w i t h s t . m n d  t h i c ’  S t  n c s ’ -c’ s

of r’::m ’ - t  i t  i t ’ l l .

H ;  ‘ h m~u l d

‘‘ 111gb g o l d ’’ is a t e r n  ap p l i c a b l e  to  h i i gh — f u n i i -i~, c r o w n — a n d — h r  i d i ; ~-

a l l oy s , t h c  g~~~~d dr o n t e n t  of which ex cee d s  85d by e’c ’igiit . These  ; i l  b r ’s

I ( ‘ O t O l f l  saIl in c-nt pal ladi um ( a b o u t  6~~) and p latinum (:mlo rut 4~~) to insure

t i t ’ ~i m i S  t i n  t em p e ra t u r c ’  r a n ge  is h i  gl i e r  than th i e  f ums i c’n t t nmpt r at  u r e s

of ~i~~rr~~:mI porc~-bai n s. ‘I’ l , e  h i gh g o l d s  c o n t a i n  rc ’~~a t iy e l v  s m a l l  I u l o n t i t  ieS

- . 21
d) j iv e  r , i r on , in ch i tin t and t i n.

H i g h  gold al Im ’~~s . x h m i h i t  mu su bdue d  ~- c I  l o w  liii ’ . . St r’. n thi and hard—

ss v o l  it- S of the cas t  m a t e r i a l s  are vi t h i n  t h e  r a n d- c -  of t y p e  I I I  c a s t  in g

t ’ o I  ,iS , e ’ imc - r t  us • -  i ’ ’ n g ; ; t  ion i s  w i t h i n  the r i n g ’ . ’  of lu ard o n ed Tvp c I\’ go lds

21m d  c h r o r r i t n n — c-ont i i n - i n g  p a r t  ia l  d e n t u r e  ~‘ ,‘ m s t 1 n y  a l l o y s .  Por t l a i n  to

— ‘~ 6r e t :I I bond st r c n g t . Ii is ad equ a te.~~

}la rd cn  ing  ‘f h ighi  g o l d  I m i s t  ings o c c u r s  d u r i n g  t h e  p o r c e l a i n  f i r i n g

~~l 2 7 — 2 9  -proce dure .  ‘ The m ug ing m e c h a n i s m  O I ) l ) C0 ~~S t o  i n v o l ve ’  t h e  t r a n s i  o rma —

t i ’ r m of an iron—pl o t m u m  in t e rmet  a l l  i c c-ornpoun d ( F o b  t ) that forms thur i ng

—



‘a

u , ’I  i d i  i’ i t ’ .u t 1 , 1 1  , ‘ r  m i t  t c - r r : ; ’c ’t - . i t  , ,r c s  h i n t  b e l o w  t l u c -  ‘;td i d u s  t o  F el t -~ a t

t ’ .- m r p e r t t  t i r e s  b e l ow  ‘‘ a 2 C .  I i  i s  l i k e l y  t h a t  i n c l i u i m  and t i n  i n f l u e nce

o some ‘.- :-: t e n t  t b u t  of  te ct s m ’ f  t he Ftul ’ t 
~ 

p r od - i p tat e • The pr  i n n  i p a l

l n ~ ’t i o n : _  01 i m m d i cr : r i n d  t i n , l i t we v t ’ r , ru nt ’ pr t ih; i b l  v ot h er  t h u a n  l i a r—

u h t - ~ i I ng ‘i’ St  r ou t 1;, m i t t : . Am ong such functions ar c ’  perhaps  gr :  in re—

I N t ’ .’n - n t  , c u t  r o l  of t i c ’ ‘ . 1  f i r  i e n t  d it  t h e r m a l  c ’ :- :u,ant ; ion and  in ,p r  v ’ . - —

n c n t  ~‘f t i l t ’ :‘ ‘ r c e l a i n — t - — n t t ’ t ; l  b e n d .

1, - c ’  (N ’ 13

L i ‘ l i t — ;  b i t- ; 1 u r , c ~ ‘u u — n e ’ t u l n r t ,wn _ , mtu d~_ h r i d , : c  . ; I  l ’ s  have h c c -n

ova l~ibl  e for  scvc r : ih  r e a r s .  30 , 31 
Hi gh  f u s i o n  t e m p e r a t u r e  r : ng~’s ,

low d u c t  i h j t v  and puc ’st ic ’na l -  h e  t a r n i s h  r~ s i s t m u n c e  h ive  d i s c  ‘u ’ : 4 u t ’e d

t i c ’  rou t ine  mis ’ . -  of t b i c ’;c- m a t e r i a l s  in f i x e d  p r o s t b u o d ’ . n t  ft procedur e-s

: m t  lv , iu t w ’-\- er , secui  ng ly  n ew ‘~ -.‘hit e g o l d s ” or ‘‘ low go i c i s ’’ h ave

.,t t r a c t e d  i n c r t - o s c ’c l  a t t  e n t i o n  as p o t  en t  i a l  suh s t  i t o t e s  f o r  ri t e ’  more

cos t l v ’’ c l i o C  i l l c o - s . 32 Severa l  w h i t e  g o l d s  i n t i i u d c d  p n i r u u r i l v  f i r

r i s e  i n  t lie u - c - r a n t  c~~p lo t  ;ul tc ’chn I nue- h ; u ye-  ap p e a r e d  on t h e  ‘o r r tnr , ’ cc i a l

i ’h ’.- g o l d  t u t  t ’ t u t  t I  low i :o ld  s y s t em s  ~‘a r i e s  f r o m  a m i n i m u m  of

o u n i t  :lob ~~y e’~-i bu t to a maximum of ‘. iO’  by We i g l u t  . C o l d  c o n t e n t  of

most ova l i m b  I c  pr d u c  t s Is m i p p r o x i m a  t c’ i v  507. S t i f f  i c ie n t p a l l  ad t in

is  U st ’ d  in p r ch i c  ion of t h e  n u i l  or- s to  r a i s e  the tot i 1 n o b l e  uric ’ t ; u l c ‘n—

t i n t  t u ’  at l e a s t  8 D b .  The m ; i b o n i t y  of  low gold  o I l e r ’ s c o n t a i n  s i l v c r

w h i c h  c c t n t r i h u t c ’ s  to  t h e i r  w h i t e n e s s .  M i n o r  q u a n t i t i e s  of hos t ’ m e t a l s

such as i n d i u m , tin , n i c ke l  and g a l l i u m  p l a y  a si gnific a nt role in the

development  of  hardness  and s t r e n g t h .  3 1 , 34
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St  i - n g t  h i ‘ i l — ac’ t ‘ - 1 ’  I st  i , um c u t  t l i t ’  l w  
~~- ‘‘  I d  a b h - ,’’.: mum ’’ - c ‘n~ta t ’ ;, l t ’

u ’  t l ies ’  - o f  1 , 1 1  t ic - d l ’ , - :~t - I I I c m ; ;  I I i~~; g u t  i s .  Itt ’ ‘ - ‘  - u: ;, I t  c i  -i I s , h t

• . u i e  h u r l ’  r ,~~icl i - -mr -I , l u c t  i l ’ .  r u  c o t t ’ ,’i - : i t  I u i , ~ I c i  - - :a— ~~n t h — b i ’

i l L - vs . 
- . ~~ ‘ H r  - I m u  t ‘ : - ,. ‘~~ 1 h u u i i i - t r t  n g t h u  i s  r u t h - t n t ~

:t , : 1 l , u t l i u u r . ~_ S l  1’, ,  r

cc u t — c -  o : -a  m c ’ , c l e  a l l - v s  c e n t  i i r i i u ~ - s , D s : t , l r l t  l i i  arc t i n t s

1’ o i u , , d i u t ’  ( 2 ”  t o  ‘el l ’v u. - i : - t )  , l : u ; I  s i l v e r ( l ~~’ t ‘-Y ’ Id . W ’ - i l ’ i i t )

l u , l r ;  i n c r ’ .’:i s, -i In r~~c~ ‘ m t  V t - m i s .  l i e  ; - a 1 l : ; m l i u : t ” — ~ l ’,’ , - r  l - . n ; - ’ ’ d cm’ - n . —

c i  Oge  al I vs c m-fl - ;u ;n ‘:t - r’.’ I i t t  Ic -  ‘r r i ,  ,:t ’I  d . ‘~~ 
‘ - ° A l  t

t i l e  r i e b i l i t ,  ‘1 : - t i l - i d i t u : — u  i~~ l m ’ u c  r t i u ;ir i t h . t t I  p l ; t  i a : : - . t l i  ~- ; r ’  - - n —

- or ’ a mu 1 l i d  u: as  a ii: - :  or ’ t -
‘ t r im i n  on of  m i  - - - ; 1 I t ’ v s  i s m l i i

u n -c  I t  h : t r r  I t u t i f i t , L - -s r co st  p c- r ‘ u n i t  m ’  i g u t u  ,

I ~-:~ r . : ~~~~ i t  ‘: m u l l  ad i tint -

l I e  p . l l . - t . l ; m unu -- .S i l V t r .. !,t v s  lu s t ’ ! f o r  t , m ’t - r ;  c t  I t ,  o f i n c - I - u t : —

f ’ : s - c m h — t o — , t o l  rm-sr c m ’ ; ’ ! : ’  - ‘ : t t ’ t r r  ~~i :1Or . m n ’u l m t ~~ c- f l w  n . I t  lu g

I i  o r ’ , ’ t a ls s r i - i: ~n :‘ I r u m , ’ • L i i  t i n ;  c — n  I i n .  T iic ’ - - ’~~~~’:’ , Sn, i t  - - i n c  ‘ ‘ - . 1 — , ’

t ile l u i d i ’v  o t  n t - , .  al l ,  j u l  t ime - n ’ ’ I’’ ~~~~~~~ i t s  m i s t i b i l  i t ’ . .

I n. h i i i -’ - a t m - h  i n  r u iso ‘
- ‘i ’:’, I ‘ i n ’ . a I I i n  n r: p i u u n h s  ts I t h i hot hu p H 1 I i

ni t i u b s ii “or . it - ’ - m m  i i , - : :  i n g  -f  ‘ c r i .  i n  a l l  t ’ ’
~

’
~~ a : -  a r s - - 1’ - r t -  1 ii

o t 1 1 or’ t i - ru o t hi ’  s, - c en g r i n d s .

— ~l 0—
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r , . i n u u t s t u r - - r : ; ’ t i l t : !  . , r , , ! f r t u’ , l i m i t ’ - !  i u u - l ’ - ; i i  i i ’  :0

I r i s c  a t  i ,:,mt i o n  i t  -s ,,‘ u - ’s ’ h i , m t  t i  a t  1, - n m! h i  , - h i  i ’ i, -i  j t I ca  , t i t  - 
~

.;l —

.1 H i m ’ : — ’  m Iv ’. r i i ; — , - , it t ’ - ’  i I 15 i -  compa ml 1 , - t ci ‘ i i  t m-a ’ ‘ t I r i - m m , ’  d

h ’ ; ; ’ .  1 I T  c - m t i n c  m o  H I m . 
- ‘ h u m an n i l  I , ‘ ‘,‘s , li ,-w, -r ’ t ’ n , ,- n s j~ -n  i b  i n . , r n t  l v

i . m  r , I ~ ’r i t t  I ‘. ‘; ‘ :- . b i n  t i 1 e t m iii I ‘. ‘c I I I .‘
~~ 

I ~l a . ‘ ii u ’ I r e  u ,’ I , aol I

‘I
p ’r o 1,; u n i t  t - ‘ : - -  - ml lovs ng ; ’1 ., ’ , r m ;  i i ’  b’. mid - ‘ ;; c ’ . - ‘ -

I ’ , suc’ c - e ’ s s ’ m i h  t _ m t r j , - , i t i e n  c i t I i :-:t’d r r o s t : d ’  m ’ s  t’r.’u’ t m ,

, I i ; :r’ —~~i ‘,‘,‘r .m j l , v ,s i c ’ o i : 1 i ’ ’.’s I r i o t  ; i , l h c ’r ,  n :c c  to  t n t - I  i c u l ’ i s  I;~~- i’ . . t o r ’.’

I ‘ p i t ’ . I is . 1 :  ov S . i n  t h i -  r H  eli t n t  r ut ’ , it d i  I ‘ t ’ r -  c i i i ’ .’ a ti .l

nH r O O t m- i t ! ,  i t r ’ r ,  -, p t i e r i c - m a s o n .  is’ , - : l t u ’ n t m : ’ - u t  of  m m  , ,‘s ma ’ , ’ r i  - ‘ i t

i n  I i -  a u ’ d i m c  r I , i n m  o: 5 ’ t ’ ’ i ; s  crust I ngs . ‘ I h tt- c:msi ;ng ,‘f rn ml  i n ’ l ’

u s c  ‘ ‘ : s  , t O o t ” , f -rc , regsi rc’ s t r i o  m i s c ’  ‘ i f  a ~~~~ :~ i - m u d sl~r: :t u rn

i t  ;‘i’ - ’ ’.’it!m ,’s 00,  - t i i . t c  r , - s e r v i - i r s  :01 , 1 v ’ - n t s .  i !~. - s ac  i ’ f  - - -n n :

( r e d u c i n m ’ )  f l u x  is r’ ’.’i u~- r - t I l v  r-: ‘ i . r : : m n : m ’ n c h m , - d  t i  ma v - - n :  , - .- : ; ssj ’,’ c ’ -, ’:-: i d ; i —

t m o m :  o t  t I m , ’  a 1 1 ov mm S ::‘ i nm I n ’ .  f i t  o l t  ‘n . ii - ia’e-:t - r , so i i :  p i ’  s’~ i b l e  c ’nu ”

t a m  i n , :  i o n  ~I t I m e  ‘-  ‘ - t nil ~‘an he :, ‘‘ ; ‘ i  d0 .l  , ;i I lox ‘ h i -  u l I  m m : , :  I t o  i t s , ’ c l

t i l t ’  c ’ n i ; , t ; n ; c s  n , ! ’ , - t i  h i d ’  \‘ . ‘ : c ’  i - i l  w m t h  : - ‘  r n - l a i n .  ‘l i n t  . m b l ~~ ’ , ’ u .

r~~~n m t t . - m h~~ i v i : ’ ’ c i ’ ’,; lv by n i i m m t ’ r , m l  : i ’ i d s .  l ’ h m o r t  t o n - ’ , t i m , ’ r , n n : , ’ c , ~ 1 of

i m u V c - s t ’ ’ . nt .  ci ’. b r i . - ; ,  m m c l  c h ’ . - . o m i n  t ’ t  1S t’  ~‘ , m S t  p i t - c ’s i n - I  b~’ n i c ’ o o r u p l I s I i 1 - d

hi’ I i ‘; m ;j~~— lmom i l i t , ’ O i  s n i m m i h l i i , m ; ; t  i n g .

I n  i -  u i -  0 ; ‘ ; m l l m i i i u t n — s i l v e r  m l  l i - v a , c m ’ r u n m i : m  S j t i ’ i t  in points

u s ’ t ~‘ - I 5 - u I ’  r . h . A l l o y s  uc i t t ,  1 m’s t h:u ci ‘ t I  pal I ad i t t ! : :  r n  u V

a r u m  I ‘ m m  i i i  t b  o r n I - - : n ’ . ’ r ’ : u , u m ! ’ . ’ r :  t , ol  I :~ i i ; ’  l u t a~ - r tni ~ ’ c h i a i i  i n o  1 m’ - a, r I i c ’S

-1 1-



rn ’ . u v  he ~‘ ‘ “ . l  m - t e l v  ;u dt ’q tuni t~ I i i  m u s t  thc r  r e q u  I ~ t ’trut ’-n t of  I o n ’, t — t u ’ r ’ m ! i

f m u n u , ’t i ’.- n .  t%ht ’n ; t - r c t ’ I . i i n  is I i ce d  to  a l  l , ’v s  t ’ t ’ m l t ; m i n i n g  u : i I v c - r  i n

of ~ t o  I I ) ” , a v o l  lowi sh green uh is c ’ ’’bora t ion of  t h c ~ p o r c e l a i n

Oc ’ m, ’t l i ’ d u r i n g  t h i c ’  f i r i n g  o p e r a t i o n .  Th u s d 1 f f  H ,ul tv mmi v he Pr’.’—

c’lii,it ’ ch hv t a p  I i , - m t  ion  01 a i - m u b t m t h l , ’  oH 1 . o i d a l  g o l d  ‘ ‘ .~~1 m n ~’, . l l n u ’ f l t  t O

t he’ t: , c t ; i l  s u m b ’ s t  r u c t u r e .

S i n c e  s u I t  H i~~i 1 d ot o h,;, ; e ’m! ‘n I o n — t m  i m’u o hs ’  r v : i t i , m m u m m  u t ’ f i x c - d

pr ’;- t I m e S ’ , s f . . h - n ’ -I ,  m u l c h  I rem I - a l  l a d  i iu ,m— ~; i ivc ’ r hi ; i sem h i i ]  or’ s mi re ’ n o t

;iy : , i l . m h ’ l t  . t i t ’ .’ H i n i i c m u l  e f f l c n i c v  o f  t l u e ~ ’.’ rnm ,’m t c ’r i a l  s i n: mmlmm i m t I’-’: n isi ’e r—

t o  i ned . I t  : i ; t l t t ’ : l  ru m , t I t ’ . ’ r ‘f o r e ’  , t m m at  can t ion and cc’nse r v : m t  ion s i t o u i l d

he t n _ _ c  n ,  iscd  in t h 4 i  r ; ‘r cs c ’nt  use .

i r i s ’  t ; i l

~H f l i ’e I l s  l a t e  1 O ( , P ’ s , mnm t iro than 2~
) r~’I : ut jvc ’T’ , ifl e’ n - :i-c ’:is i\ ’ e has’.’

n i c t , , I  mu l i o .’s :,,mn’ t l i c ’ , ’:l r:,m rkm,’tecl for use in t h e  p o r n e l a i n — f u ; i - m c i h — t o —

n,’.’ tal t’.’ m ’hc i ’; ii e . .Cor;p~tsi tlonai fc’:utures of t i c ’ s , ’  na t c- ri ;m ls r,’ fl c -c t

c i h v  ion s  mis c e l l  mis  ‘;i;l ”t H de ’ pn ;r t  nrc ’s f r o m  : hue ’ c ’ ti !’ :;- t si t i s -as f l ama c -

37— 3 9 
‘ ‘ ‘ ‘r c - t a l  cart  ~~~ d e n t u r e ’  ; ml l i d ,’ s .  t-. i c k ’ .’ I  (,ina’u t 1( 1  t -  s~~ , by u ’ . ’ . t . n . t

and H. -n ’ : m o n ’  I a m  r - m t I 27 t o  207 by we 1, - li t > or.’ t hu nn , u - r ,- . ‘ u i ,~ i t t ’  St s

nt. a t  ; m ’ ,- ’ ;m i I ,~h 1 c; pu’ ‘ , b u ’ ’ t s . At  l e n t ’  t t ’ T u c  , , i  I ‘v i s  h ’ n m s t ’ d  ‘a ‘ n m

(about Y~°’ by we i t ’ h m t ) — c l ; r u n u n i u r  ( a b o u t  2 7 ”  by c’~ i 1-~ .: I r - - v s t ’ .- rn: .

b h i i i l t f i m ’ o t l o n  o f  the  nick el—chromiu m sy s t e m  b ’’ ; u , l , ! i t  i n  , ‘n ~‘ n u r v i n , m

n i n n :a u n t s  ,~ f m i n o r  a l l , ” - ’ in g  L’r ’:t ’n t  s ‘- i i i c h t  as c a r b o n ,  n t i i ’ l  vh ’ !, -n uj :’: , a i u n ’ : i n m i m ,

r m. n i n m t : u m u c - s ; e - , t u n g : - - t . ’n , n i c u h i t i m , t a n t a l u m , b o r o t u , r - : i 1 I c ’0m1 and b c’r r ’ili m t rr

s mad’.’ pos s ib le ’  t lie n- va i i  a b i l i t y  of a br ‘r i d  so 1 c - c t  ion o f  c’aS t a b l e

ni l l t ’ v s , t h e  s t r u c t u r a l  t c ’ ; i t u r e s  and p r o p er t  i o u - n o f  w h i c h  ar e  i m i g i t i t  i —

c a n t  In ’  d i v e r s e . T h e r e f o r e  • ea c h base m u r a l  r ’ . ’sr ora t .  i v e  , i l  1ev mus t  he

— 1 2 —
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;‘ t ’ m l ’ - u t t e r ,  .1 n u s  m u t i m u  i t ; u t ’  m i l l  i t  ~ - Cs ’ nm ’l  i t , n  i o n s  based on oxp ’ r i c - n c c ’  c i  th u

oi l . ’ Tm: i t  ‘.‘r in I ~- u  tn ’.)  t be used t t ’  p r od  i c t t h u ’ .  he ’li;u v I ‘‘r i , f a r u u ’ t  h R - n .

T lt c -  h i t  a’ .’ u r m ’ . - t ; t I  c rt ’c ’n— ,- u n d  — h r  i ( 1gm! a I I u ’V s  or’.’ p m u t  i nun  eel ~‘rc ’d

I I g i u t i s ’’, i : ’ I i t  mulct pc” s cn ’. ’ss 11 1 th ’ .’ t,r no sc r a p  v _ t I ’ i c - .

~e v u i  h a b I t ’ h r us c ’  mc ’t ;u l  a l l o y s  u i t ’ f o r  hr ua d r n u l i t t c - s  o f i m - ’ t r i i n ’ . ’ u n s  and

I)
sr. r’.-n mI i i .  b - bk ’s t h as ’ .’ mc ’ t i i  a l l  mg- n , h o w ev e r , are’ li nt rder and  at ron:’’.’ r

than pm ’e ’ b u s  net  nil crown— in ch—bridge ’ al l , t~~s . Ge ’mu ’.’r al lv , t,h uc’ \‘ i c ’ t : , ’ r s

i i . m r d : u ’ .’ss o f  t h e  b i a s ’ .’ na t a l  n i l  l i i i ’ s i s  abou t  twice that of  p r e c i o us

t :t l — p o r t  e l n u i n  ii ltm ’ .’s. tl t m n t m ; i t e  t e n s i l e  s t r e n g t h  and y i e l d  s t r e ’n ;r t h

i , u vc’ r a ng e s  of 552 to  1 , 024 ~~i / m 2 (30 , 000 to  150 ,000 p s i )  a n d 2:1 1 to

7 19 b’bN ,’m ~ (32 , 000 to 110 , 000 psi), re sp e c t i v e ly . - I o d u l u s  u-f cb s—

3 2t i c i t v  v n i l u u ’ s  a re’ c lo s e  to  237 x lo ~h1~/m (30 million psi). EL’ngnu-

t i m - u - i of  most  m a t e r i a l s  is rel ativel y l o w  (2 7’ t o  107 ’;).  .-\t  tc .n m i it .rnttures

‘ . -mn u ai  0\’ eO in  r im- r c , ’l a in  n- ’ . ’n e e r i n g t h e  soum r e s b  s t on e ’.’ , i t  t b i t ’  hose ’ met  u s

- . . 4 1is  y r ’ . - , ; t c ’ r t i t an t, n a t of h i ,i t t i — f m u ; ; i n g  p r oc t o n s  a l l oy s .

1 1 1 g b ,  r m : m ’ d m u l u s  t m , ’ l a s t i i  i t . ’ ( r i n n i d i t v )  and b u i m h i  v i c ’ I d  s t r t ’ n m m t h

( r .  s i u ’ i t , m r , i ’ c to ; i , ’ r r a m ’.’i~t c l e f  t - r n i , , u t  l i l a )  S u i m t : t t ’ s t  t i t o  P o t e n t  i a l  u s e f u l n e s s

i -f th e ’ b ’ n u s , , ’ mm , t n t ! n , l i c ’ v ~ f o r  t h t , ’  ‘ a: t i u s m  oi  t h i n  ‘ i , l i i n u m s  and r e t a i n e ’ r s ,

as w e ’ l l  as f i r  t b ~’. f n t h ’ r i c ’ , m t i t , i m  of l o n g — s p a n  I ixc ’d a n i r t i a l  den tu res .

h i ’  ‘ S c -  I’ r ’- ; ‘,  r t i e s  , h c, ‘ ‘as r , ci t e - n ‘ ‘ui p I e’d v i  t hu I oc- ci u i c ’ i l i t  v and l i i  gh

h ini rdne i-c ;, . i n r a c - , i ’ .  I H i m  — l i  i n g  and  ;uda pt a t ion of ma rg i n s .  I i i  ~- nl t  har d ne’ss

a I ’-m o ‘ , , n ’ ~~~I I ’ - , t . s  Ij u ’.’ i - b  i u . ’~ n t . c ’ m u t  u ’ f  prm ’:- : i ma l contact art -as and occinsal

~~~ j i l l ’  i’ - t  t O t t

I h e -  . m p p l i .  ‘n i ’ m ‘ ‘ I  ~‘ , i r -  ‘ ‘ l a i n  to tIn .’ ba se ’  me ’t ; ul  - r o w n — a n d — b r i t l ge

al lt ’ ’,’~ is nu ‘ , : u s i  t i n ’ ’ t e ’ - i u n i q i n ’ . S t i c t ’ t ’ss  of t h e’ pro- edur o d~ pends on
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t a c t  i c u t i , ’ m t a  s u r f  i c e ’ p r  c u r t i t _ u i  ‘ ‘ I  t i m e  suP . t  r , t t  e ‘ t a t  i m u i ’ m , ’ . 11 , - i l  m o t i o n

c - i  t l ie ’ ap pnI r e r u t  ~i ,~ it d S t  r , , z n m t  bu i - b  \ a t r  i n u r .  h i m ’ . ’  m m ,  f , u  I — ~~t ’ t ’  - - I  s i n  , ot ’ , —

!‘ bo at i ‘ - us hu ts slut - ‘,‘.‘ii t i n i t  sou l ’ .  v t I itt ’s - ui ~’. s I go i t  ic ’ ~‘ i mt I v 11 m~l ,, ‘ r munich

t ’ t b t c ’i ’ s si  g n i  I i c ’ m u i l I  l v  I t ’ c ’, ’ u —  t l u~ n t h u e ’ bond - - t  u’ . ’ u i , ’t  I t of  :‘r ’.’c i - o u r -n ‘m l I es’ —

l i i  -1”
o r c c ’ l ; u i n  s ’ i m t ’ . ’ r :s .  - ‘ l’ n - : c u ’ s s i v , ’  i t x b ’ . 1~ -r- . w h u i c n h n u t  rule at t I l e  s m m i ’” ;’m C C ’

of  s’. ’mc has’.:  mt,’t , u l  , m l l o y s  d u t i ’ i n g ,  p o r t - d a m  I b r i n g  . m p ~’~ mr to  j r  t i  1u de~

- 42 , 43a d e quat  ‘.‘ p m ’ u ’ ’ ’ e Lu i : m — t o — n m m . ’ . ’ t a l  b t ’n d  t n ~’, .

ho n m u , - P r i n t ’  in n ’ . ’ t mu I c r o w - i - i — m i n d — h r  i d t m c ’  ;t l  l o i s  h ave ’  h i  g i i t ’r i n  ‘,‘i . t r~

~‘ ‘r r , ’sion r a t e  a t i . mn d e ’n t a l  c a s t  i n g  i : t i l t h s . ~~~ The cl i n i c . m l  si gull I i n r l m m :  cm

o f  t h t i s  f i n d i m a :  is  ;t i ’t knc,c-n . Additi c ’nallr ’ , sufficient r ’ s’.’.’u r -Ii rH -—

-_ ‘ n m n t  t o  dc ’ t t r m n n i n n u t  i o n  01 t i te ’  l u n g  t e r m  i t - m p n t  i h i  l i t’.- of 1 L ad  base

n’ ‘ t  ru r o s t h t e s c s  a’ i t h i i s s cu e a  of tIn. ’ h i u  t an i m o s t  is I a c k i n 1-

. \ l l t - ’.’ i, t h a t  ci n t , ~~ n h’.’rvll ium m a y  hi ’ h a n n n m r c i o i u s  to l r u b , - r n u t i ’ r v

v - m r ’,’ er s  ~ O 
P e r t  I I  i t ’ r - m i S , cond i t  ion c h n r a c t e r i , m e m f  by t h u ’ .  i c - r n .  i t  1, - m t  - i ’

gr an u l om a s  of t h e  l u n g ,  and m m n m i r c ’  r a r e ly  of  t h e  s k i n , l v n t , ; 1u n i ’ m b c s  , m n d

I i v t ’ r , man ’ r e s u l t  f ront :  m ’n . g t t i m : i : r t ’  t u ’  t h e  e ’ l ’ . ’n i i ’ .’n t  d u r i n g  t m : - l t j n , ’ , a n m d

m m m’ 1 r m d i n  it of be-  r — y 11 i ci :m: i - n t  m t i n  i n t ’  a l l  on’s . I o t t o  l o t  11) 11 of  I ir m a ’s  , m ; t J

i f  , ‘ ‘ t s m  c ’ f  l i e  r v l  I j i u n , , n i u i c l  i t s  ~‘ i r ’ : p i i u m t d s  is t h e’ m a j o r  t’ ’ ’ u ; I  e ‘ ‘I e n . n h i i . a m i r m ’

A l t l u i ’ u ~-, h no i m u ’ t , m m ,  ‘.‘s , i f  i- ’ . ’r ’,’ l  I h u m :  f - , x m i  i t ’,’ i n  d e n t i s t r y  m m ’ , ’ ’.’ I - ,  en

r ’. ‘ t ’r t u ’ l m  , i i ,  n t  n i l  i m u f u u - , t r r ’  hi r e r —i t e n ded  t , ’  move-  t , ’ m - : . t r ’ b  t i n -  mm m n m i u r  - ‘ u t  tune of

h i t - r n ’  l i i  tint fr ’ . ’ ’  mmmi I i  r in l s .

Th e’ m m - - s t  ~m ’ . - t ’ j ; I u  : - : in y  prob l e m - i s ; i n s t i t ’ i a t , ’ t ! c ’ i t i u  t h e  ‘ m c ’ of t v . ~ i l a i ’ l ~

b rine met nil c r ,mc ’mm— ,t mm , i — It r I d m ~,’ a l  I c,’ m -, .ur ’ .- cl iff I c i i  it I . ‘~~ ‘.‘nc ’itn I o r . d i n

t h e -  c: u — ’ t i ng  of  b u m ’ s , -  ni , . m t ,  r i , u l s  t i m i m u g ,  p m ’ , ’ ‘.- chmu r - u n , i m u v , - a t  r ’ c r h t s  and

d I ci i pm cn t d e n ,  i g m m .  I for t lm .~ r ut n i l  i t g.t l cot- I l o g  of  gel (I . iIl - - ‘m m: . Tim in
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sec t  b u m s  ‘ - I  b , i s ’ m m n , ’ t . u l  c , t m - l  i t  a m , - ’  t N t :  , i r ’  b u t t  ‘ m i n i ,  t u ’ . I i t s  d e f , I i  I o f

n ’ m . u r m :  i n s  I s  i - u ’t ’ m t c ’ t o  oh ’ I i t  e l - I t  i o n  hv  r t ’ u i u i ’ h  I u~~’ . b - ‘ ‘ t ’ , , ’  - - t ‘ muul 1 . -

‘.‘ O s t i n u i n n m n : , m , ) ’ . ’ f o r  i’r p : u r . u t  i t ’ t i r ,  w i t h  r e l . i t  i ’j e l ’, p - m u - e l  t e l  a l  h r - n  5 0

h f-f -t n t ; ’ ’ .- t ’ ) t a f t ‘. ‘ tu  a i i  t o m ’ . ’  i t  , ‘ ‘ tu ’n ~- 1 ’  t ‘ I .‘ . (‘ r i i ’ -  I . m t ‘ 
- m m i c - r u  ‘ - m u l l  —

v i d m i , i l  t ’ ’ t - h imu i q . u ’ . -  d h f t u ,  n m ’ . ’’ i ’ m  r . - i ~u u i u . - h  i i .  Ta , l i ; - - i t  t m t - n i ’ ’ c v

t - , ’ ’ ’ m u r r e ’ t l ’ , ’ , - !  t I m ’ . ’r -- ‘ . ‘ n t ’ i ’ l - I , ’ n i m s

1 , 1 5 ’ . ’  ‘‘u t  - ml A l  I i —n ’ s

A l  I o v s  t i f  h is’.’ ui , ’ t : u l s  a r m ’  tb , prim it i p.u l mmmnu t ’ .- r i . e l ,’;: ru’n’: ’,’.nl:ic h

r~ - n ’ , i ’, ’, m b ’ c- par t  i n t l  s i i ’ : : t u u ’ ’ . - - m  m i r e  ‘. , b r i - r u l e d .  ‘j i m ’ . ’ ’: a r i - - i  : -  a I ’ . ’ ”  ~or

xt ,’nt , t i -n ttm c ’ ci n i n t r u c t  n , -n u of  f u l l  d - m n t u r e  h r i s , ’ s , ~~~~~~~ m u t S  - m d  te ’ ’tt u—

f-ot ’ nt- sun,’ ic -o l ar ’ij  r - - r ; - , h , ’m m t I ‘-:p 1 L i t  a .

I’l l f m ~~t ’ nr , , ’ N i l  p a r t  i i i  d c ’ m i t m m r e  ; u l l i ’ v r - ,  tb u t  c o m l t , l i m m  m n - c u - u s

or  a , m  ‘l~ i c’ ‘.‘ I t ‘‘ , n , I  . ‘I h e- . m I I c ’’.’:; r u m .  , P ‘.‘ t Pm’ cc ‘mm ; - ‘ ‘L ion  r c a , u i  I r ‘‘ t a,

of  _ \nm ,’. ’ r i i - m m : :  i c - l m t , J  , ‘ . 5 S t t~~’ i  .t ~~ ’’fl ~
‘ ‘ ‘ ‘ i i t  i c ’ r u t l o n  P t - . 11 , t~~- : , t . i n  .m t o t . i l

‘ . 1  not l e s s  than ‘— ‘ - ‘.rc -nt P-v ~~
‘ . i ; ’ b , t  i - I  m ’hro m i c m r : , t ’ o b , m l t  min i n i c e1 .

:t,s5j’,’:it i - nm of n b i t ’- ’ . - ‘ n ,  , - t  H t t t  t n t ’ r’,-: , mi r e ’ ntre ’n t is s t u n t  i c i , ’m u t t i  i u — i - v ide -

ma - i ~- ; t - ru’  m i - I , ’  n i s r - i t r , n ,  ,‘ ‘ - I  t ’ i ’ r r i - s i t ’ m u r ’ . ’ s i ’- t - u n c ’ c’ . ( ‘, ‘ r — a l t  ( - r - u t n d  C i ) ’ )  i n c h

C ’ : ; ’ ’ n - i nn ( 2 1 ~ to ‘10” ) mi re ’  t i u ’ . -  : m , . m j o r  , m ’ u u s t  i t u m ’ . - n t  of  m i - n t  , u v , u i l : m h i b ’ .’ -

; ‘ r - u l m u c t s  . ~~: l y h i j e  n in inm : , car l ’t ’m : and t .nm, ’ :,t en ,mr c ’ ; ‘n inc i I ’ l l  ~m t  r c ’n i m t  I i , : i t l m t

u - l e ’ n u m , ’ n i t s .  ‘Fl ue al t o y s  m m i v  als ,i c o n t a i n  ‘ m i n e r  , i : l d i t  io n s c l  iron , mm m , efl m tnmmt —

c r - u ’ , t a n ~ m i 1 t i m , p i n t  i n i i l m t , n i - b i b - t n , ga l  I iu ui ’ i , ct ~t i pc r , i r o n , ‘.‘orhon  r ind

- 45 , 46
‘- u l i c u iti .

One alloy accep ta ble’ f o r  u s . ’  in  p . m r t  i m u l  d e ’n t u r ’ . -  p r o r - m t h i ~ ’ i— e s ii ’-

f ormul m u t e d  on a n I ‘.‘ k m - 1 (about 70: ) — c hru uum m i turn ( a b o u t  I ’ , ) a ’ , ’ ’ . t t m .

T h i s  m a t e r i a l  c ’o rt t n u l n s  r e l a t I v e l y  1 i t t l e  c o b a l t .  I m p o r t n i u i t  m i n o r

c ompon ents of the nickel —chromium al l  tO.’ I nc- I ude a I tin I liii::: ( a b o u t  2 . 5 1
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r ind  h er - v 11 i tor t I a h a ’ m u t  ~~ ~‘,m - ) A I t im mi I u i t i m  m u n c h  i i i  ‘.‘~~ ci t i - nm’ - u , m i ’ m ’

(‘u ) i’ b m .tS ’ . ’ ‘. tui ‘‘ ‘ ‘ 1  i u g  ‘‘1 tht e ’ . 1  1 , - n m -, f i , - n n m  t h e i r  s ’ ’ l i ’ ! u l s  t o  u’ - ,  nt

~‘t’ rat cure ’ . Pr’ - nun ::, mh lv , is on int o rims ‘t a i  i ’ .  t o n ;  i t  - w i t h  ha’ - . ,i ‘ m m  t ~ , , - - n m ’ , m l  t

N I  A l .  !‘ r ’ c i p i t ; i t i t u n  u _ f  ‘ p l n i v s  a I r ’ m ’ ; t u , ’ u u t  r o l e  l i t  t i m ’  - ‘ t n - c , : l i - -mr h m m : t

noel b i t  i’d ci t  i n  : ‘~ c - f  t hue ’  n I c F :c’ I — c  h r on t  b unt : n i l  I ‘ ‘ V . ‘ ‘.- ‘ m ’’’ I i n ”  “-~~ r s ! m - ’  “ ‘ ‘ ins

t ’.- r m : p e r m t u u ’e i ’ i m u g ’ .’ i n t l  i m m t ; ’ r i i v ’ .”-r m m  i n  t n t  n i i c t  t i r e .

SP -m ’,’.’ ; ‘ bu ’ .’s i c n u l c i u , i r , i , - t e ’ n i s t i c r - m  of t h u  m i s c  r n t - l , u l  - m l  b t ’ ~.’’, f i t  n - n

m . m r k , ’ , h l v  I ron ,  t h i n s ’ .’ o f  p m t r t i n m l  d e n t u r e  ~~~~~~~~ 
‘ ‘~~ ‘~~ c - i m p - r u t  i ’: I ’ : , ‘

m a c ta b m t l l o ’ .’s e x h i l u i t  h t i g bui ,’r m e l t i n g  t e n d - u  n , : t - m ! ” .’a , ‘m ’ ,- , t ’ .r r o t  i ” ’

s h urimu k na and lacer density. Pcui ish ie d pr ti :- - t hmc’ t H d ’ .a’ic c s -
~~~~~~ - m f r - n - ,

con’.- — ‘ , ‘  to  I s  are ’ I n : :  t rous and si I ~-e r whu it e . 4
Pu s ’ .’ ncr nil part jal den ture al lc ’vs ,ure’ . 1 1 - m i m I  a-  u ’ c’ ’.- n ’m t  i t : ,  n - n - - n  r - ‘

Tv; ’e IV r i d s .  ‘ty p i c a l  R o e -k u - e l i  ( R — 3 ’ ) P ’) b umi rcln t -ss n’a l cm -  - - r n : ’ - ~
- n a - - m m

50 and hO . A ;i~i 1 j m mnc c ’ s  c- m i s t  f r o m  a l  l ov s  c ’ : - : l u i b i t  l o g  s t i c - h t  u n i t

b ’. finished and ;uol i sited w i t h  s~’e ” im u l I n i b or , it o r ’,’ u- a,um I t-n - om i t

t’ It i mm nm i t e to, m m mi i le st n’ e ng t h s  u i f  t he’ base uuic ’t a  I a l l  ‘vs r a n t : - ’.- t no r - i

h2(J u- s h O  ‘-~ j ,-” n
2 

(~~0 , 0O0 to 120 , 000 p s i ) .  T ltes ~ v a l u e ’s  t i l l  a’ it hml n

t he’ r:t ’ n , ’’ -  of t - , - m i s i l m ’  s t r e n g t h  ‘ , ‘m m luc ’s c ’ y , b t i h j t c ’ d  by i i : m r t i a l  ml , :m r ,m r , ’ g -- Lb s .

:‘ I n t j  i . m rI a , a i, I d st r c ’n g t h s  of t h e  n . n p r e c i o u s  a l l o y s  l i e ’  b e t w e e n  ‘ 1 4

mind 1t 2 ( t  MN /rn 2 ( ‘ 0 . f t P )  and 90 , 000 p s i )  and m ire’  m ’ on i p mm r ohl  e to  the  v i  ‘. ‘id

St  r , ’n~~th s  ‘‘ I  ‘I npe TV g o l d s .  When comparing ~ i e l d  st r e ’n : . mth s of i ’ :u ~~c’

n, e- t  t I n  w~ t Iu t h m i ’ s ’ . ’  c-f golds , the amount of “ o f f s ’ . - t  “ ( 0 .  1 or 0.2”

used in a n a l y s i s  of s t r e s s — s t r a i n  d i .- ig rams or load trac ings must he t in.’

same for  both tn-pc’s of m a t e r i a l s .  i s o  of ,u 0. 2~ of fs’.’t in the t e s t  log

of I , . a t -  mc ’t ri j ni l I u ,y s  i s  common . The r e su l t  I ng n’a I t i e S  m m m v  be’ as much as

10 percen t hi gh er t han those obt a ined  w i t h  a 0 . 1  o f f s e ’ t .
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‘ ‘I  c , m m . t  i ’ m ’ , i - ’  r , u h  - i t t  i i i  d t - i u t t u r ’ . ’  . m I I m ’ v s  i t ,  . u ; t t ~r u x i i - ,, - m ! c 1 ’ ,’

ta’i~ ’ ’.’ t h i t  ‘i  t u s t  , l , ’ i m t , u I  g i l ) ’ . .  H i ’ ’ i ’ e f , ’ r u ’ , t i u t t h - r  a g i v ’ . ’ m u  I ’ m ’ !  c i t  i n

i t r -  c i , e ~~t i u ’ l i m r ’ f t , ,u a n t ,  m u i r ’ ’  , : u n t  t o r n  .1 b.c-c m ’ :m ’t ni l a lhi u n ’ w i l t  be’

l t - . ’ t , - , f ‘ u u l - ~’ t m _ i l ;  l u  n- mu - l u mm - ; . I l i e  s t r i u c - t u t i ’ ’ .’ u t - u t , ’  f r - i ’ :  p t - i d  a f  I t o - ’ .

1 , 1, :  1 m c -  i - f  ‘ . 1  I a !  i t ’ i t ’.’ v a l  t i e ’s  tam ’ ‘ ‘ ‘ I n t l  t — c h u r m u m i  urn inc h  n b t ’ k e ’ l — c l t r o n u i u i m n

‘3 2
;- u r t  Lii J, ’ m : I  t t r ’ . -  , u l l o v m - . gm ;~n m , i c h u  107 Y b  f I N / r n  ( l i t  u r m i l l  i -u t  p s i ) .

R i se n n t , - t . m I  i i  1, -vs  t e n d  t i  b ’’ . b r i t t l e  r a t i m m - r  t l t r , m i  l !111 ’ t j l e ’ . ‘ m t - ’ , ’”a

su, ’h m n ’ it -, I j u g  ;‘r~-ce ’ i h t u r ’ . ’ , cas t  i ng t m ’I u ’p e ’r mi tu re munch n- u t1 c m - n i l  I t  i m - u u s

~l3 ‘
~~~, mf tc ’ ’.’t rm:1 ’ .’ r’.ustruc’turc , u’!mi ch , in t u i r n , cn f l u c ’ m u e - , ’ e’ l t - u u m ’ . , t  ‘ii .

,\‘sri 11 m m l: ic br ine mt - c t n i l  ~u a r t  j a b  den t u n e  a I I t ’V s  i ’ m - m i m i c  i t ‘‘ mm — - - n  - I ‘‘ c - l i  ‘l i t - n m  —

ion v a l u e’s of 2 t i  10 p e r c e n t .

‘ h u ’ . ’ n nt ’ . ~- b t : m n i c m u l p r o p e r t i e s  of c o h n l t — c h r o n r l i t i n m  f 1 . m r t  h a l  d ’ u u t u r e

,u I 1t -v ~ t~’.in lu ’ .  nc i t bie r itt-proved nor control led ha- I u u ’ a t  t r e - r . t  ;m : ’ . ’n t  . b r - ’ ; - —

r t ic ’s a I onto it i ok’. I — ‘ ‘ ii tom i t u r n  based mmc m t e’r iii I s  , howe ver , ‘.‘:mm i l u ’  a I t: r ’. 1!

b ’’ h t i g i t  t ’ . ’ n ’: p c ’r a t c l r t ’  t r e a t m e n t .  For h e a t  t n - m utable’ mat ’ .’r inils , ,m soft fl ing

t r e a tmnt e -n t (15 m n m i n t u t e ’ t - m a t  ‘~1~2 C f ’ . - l  l i -wed by c’.’a t , ’r qt i e ’n c h i n , m ) n m i ’: he’ u sed

to  I m t -p r o ’ . -’.’ wo r k ab  l i l t  v . 1~mih nt ’q uen t r e - h a  rd en I n o ( 1 5  ‘i I n u t  t e a  n u t  70 ~(

f ’ . ’ l  l i - s e t h  by c’m u t e ’ r n u t ’ ’nm ’ h i n g )  w i l l  i n m ’ nc - , m a e ’  t o t i p h t n e - s r - m  i t  c , m s t  m i n t - t i  ~~
—
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m i t t  i c- s .

C b m r ” n - m i u m  c : t n t  r e i n i n g  al  l o s  m u r e  n i t  t a c k e d  c’h i  c - r i  n o .  h ! t i u s e ’h i ’ I d

hi c ac he ’ s should  not he used to c l e a n s e  removable-  a p p l ian c e s  made f r o m

base rnmc -t ~~I a l 1 (’Vtm

A l l  e’r~p i c r esponse ’s  to  t he  r oos t  i t t i cn t . s of ba se’ n u e t a l  m i l l  c ’\ ’ s are

obse r v e d  occa s i , m n i a l l n ’ . However , most  adverse t i s sue  rt,’ac’ t i cms attributed

to the wearing of a ba r - u’ m e tal prosthesis are mmm i festat i ’ .’uus of imp rop er

de s ign or poor f i t .
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C’. r t i i  u ’~l Dc ii t m u I ( , i m - .  t ( ‘h rm ’ u - , l i i i ’ , - - C, n t  a i n  i m u g A l  I ‘ - a ’

A D A ~~‘ u ’ m ’ i i  i t - m i t I ‘‘n Pt - .

v p ’ . ’  I , II  i pI t  l u s h  cup

A l l o t - ’  Y — l 2 , 1” € ’ d e ’rm i l P n m ’ m ’ t l u c ’ t  lo’~~, I n c .

u ,’nt, .nlum , Du ’nt t ’n ium Prcm du c -ts C o . ,  Inc .

J D A l  i o n ’ ; LC A ] I t ’ v , J . F. Jel e nk o  ,i~ Co. , l’ c-nn w mt l t Corp.

N i u m m u t  m m , N I  r an  i ut -u C o r p .

N , - h - i l i u m  Ah oy , N i ’b i l i u m  Pr o d u c t s , In c .

Pl.~t imi c ’rc - , Al len Dy n a m i c s , Inc.

P -. n . u l l o v , R a n so m  & R a n d o l p h  Co . ,  Div . c- f  i ) e - n t s p l v  I n r € ’ r n r m r i o n n l , In c .

St  n u t  e ( ‘ h m n i - : m n i  c im mu—Coba l  t Al b y  ‘‘ S’’ In g ot s  , B u f f a l o  i u ’.’:u t a  1 ~- f f g . , Co. , I n c

‘ i c ~-n i um I’ r t ’mn i u i m 100 , ‘i ’ i c m o n i u n  Co.

t a l l  inn , b i t - ut -ut di ca , In c .  , De ’ntal  D i v .

\ ‘ i t : m l l  i u u n ~t , I h i ’c-rm ’.’ d ’ica , I n c . ,  D en ta l  D i v .

Wironium , - i i l I o m s  C o l d  R e f i n i n g  C o . ,  Inc .

vp e  I I , I.ow F u s i n g

‘1 icon inn N i ’ . ~‘0 T i m - . -n j ut -u Co.

W r o u u g i : t  N i r e

The u s e f u l ne s s  of w r m u u g h u t  w i r e ’  i n  the t ’ c - t n s t r u t ’ t  ion i f  c ’ l : m s p s  , m n d

o r t b i u t , i m - n u t i c  app l i ance ’ s is d e ’r i n - o d  mm j o l t - ’  f r m u r m  i t s  m i b i l i t v  t i t r . m t ; 1 : n n t i t

s to re ’ and r e s i s t  forces.

Pr ec ions a l l o y s  used in  th e  m a n u f a c t u r e  of w i r e  a r e t out- p b cx

m a t e r i a l s  c ’ l - n t . - u in i n p  gold , p l o t  inunt , copp e r , pal I n d i u m , u m h  ln’ e ’r , ; n i nc ’ ,

a nd t - t e ’ m - ;~si ona I I  v n i eke I . 
58 

The spec I f  I c a t  ion for  w r t ’ m l : -  l i t  g o l d  v i  r’.’ m i l l  ‘ a s

p resc r ibes  tw o grades of w i r e .  On e g r a de’  hi. -ms a h i g h  pr ec I t i t u s t m m e - t  - i  I

content  and is  a w h i t e — c o l o r e d  w i r e , d e s i gn a ted as l ’ v l uu ’ I ;  t hu ’ .  s’.’c, ’nd
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, i  I ’  ‘t ~~~~~i ‘. c j 005 i i e t n t  1 c ciii t c i i  t mind is mu gold — co t o  r e ’t l  tm i n ’.

I - m r u m t - i i  m n -  ‘ I ‘ . p ’ .’ 11 . ‘l I t ’ . ’  r’ ’ m u u g ’ i n  r i ’ u u u p u u u _  i t  i on of ‘ b - p ’ .  1 n inth ‘ l v ; u m ’  I I

m l  l v - . i s  l v ii I t t  1 t b  1 ’ . ’

: V j ’ e  I w i n ’ .  t i m . t t  t ’ t - : l u l ’ l  i ’ . - s  w i t h  t i t e ’  Sh ) ’ . ’c’ i t  i t ’ n m t  j i m  r i - u p ;  i r c ’m n e ’ n t  f u i r

m ’m ~ ;m r ; i o s  t 1mm s i l l  m - , ’ t u t m u i n  n o t  l u s t .  t h a n  ~‘> 2 .’ f r i - I d  m i n d  m ’ m ’ . ’ t a l n  o f  t h e -j

m l n i t  i n i u m u :  ‘r , ’ u m p .  ‘ I C ’.’ g o l d  ‘.‘ mu l t , r ecl w i r e ’  (‘I ‘.‘po I I )  m t - t i n t c ’ ’ n t o i u u  no i t  ss

t i m n u n  i i ’, ’ 
~‘

t
~~l2  . u c u , i  m m i , - t a l s  o f  t h u ’ .  p l o t  m u m  gu’ i ’ u u p .

I a b le  Range ’ ( i f  P e ’r c  m c i  u i - - - ( ‘ i ’ i ’p o ’ - i t  i o n  of
W r o u g h u t  (‘-01( 1 W i r u ’  A t  I o y .s

: ‘ - : - ~~ of
a l ion’ (l’it - ’’i ’fl u ’flt

~~‘ I l  S i l v e r  ( o ~~~er L m l l : u d i n r n  c l : u m i m m u n  . i ’t c P i e P . - i

t 3 . h — ( i ’l . f  8.5—12. 4 1 0 . 2 — 1 5 . 2  0.0— 8 .2  (- .8—17.1, IH O— It .6 O.1 i— i .me

11 e, r u .1u _ R 7 ~~] S .- ’.— 2 1. 4 1 0 . 2 — 1 9 . 1 - i  (1 . 0 — 1 0 . 3  11 . 0 — 6 . 5  0 .0 — 1 . 7 0. _ c  . 2

( ; i ’ l d  m m !  l o t - ’  w i r es  o b t a i n  t h e i r  p rop ’.- r t  ic ’s i ron t h u  r cc ’mp ~u s i  t i o n

a nd fr orm , t h u ’ . ’i r w r t -u g ht s t r u c t u r e .  P e r t i n e n t  I - b u y s  h e a l  p r o p e r t i e s  of

‘I’-’rie- I I  w i r e  mire -  s i g n i f i c a n t l y  lous ’r t l m n m m i  t f u o n e ’  of Th~’pc ’ I .  P - m it ’ t  he—

1 un ’ss , t u e  le’ss e x p e n s i v e ’  gold c o l o r e d  w i r e  i n  used ut -o r e ’ I n ’ . ’ r f u e’n t l v  t h a n

t i m e ’ w h i t e ’  c m - I c !  w i r e .

Mu s t  F o l d  w i r e ’ s , as s u p p l i e d  I.’: the ma nu u fa c - t u r e ’ r , n i r e  a n n e a l e d

and n o r n u a l l v  do not r e q u i  r~’.~ f u r t h e r  ann e ’ma l ing  durin g fabric,it i,-a

I f , d u r i n g  p r c i ” c ’ssi n g ,  severe’  b e n d i n g  Is n c c e - n s t r v , t h e n  a d d i t i o n a l

ann e a l i ng  nov he r c’qu i r ed .  The m a n u f a c t u r e r  ‘ s r e commended a n ne-m i 1 ing

t e m p e r a t u r e  a t u t u it be t - l  lov ed.  C a re ’ s h o u ld  h’.’ t n i k ’ . ’n  n o t  to  c ,ve rh emu t

t he w i r e  as ov e ’ r hu ~ m u t i n g  may d e s t r u t v  th e  wrought  ~ t r u c t u r e , t h e r e b y

s i g n i f i c a n t l y  reduc ing  the pr o p e r t i e ’m-i  of the w i r e .

— 1 9—



N , u i u v  u’rcnj1-,h tt go I d  w i i’ er -n t i  tt be nigo b u t  r d eu u e ’ d  . li me ’ u ’ u , u u u u u  1 m m , ’ t o r t ’ r ‘s

r e ’e’am m u r s ’ u t , l , m t  i on  at  t e ’ mpe ’ r ; i t tm r e ’  and t i u: ue ’ sh o u ld  Is,’ l i i i  I t u w o c i  t i  ‘- b i n  in

t h e  bes t  cc - t un h I o m i t  h -n  of  h i  g hu ha rdnc’ss , st i’ m - t i  t hi and d u c t  I I  i t ‘.‘ t l i m i t

can C’.- devi l cp ’o t I  in  the all ot - ’.

T ,e ’ us ‘.‘X p c ’u i m m i vc u’u’o uim ml ut s t a i uules s ste e ls , ni t ’k el —t ’ !m rt ’ i- n i t um’ m ‘ml Ian’s

m ind e’ u ’ i - t n i  I t —i ,’hrounium m m m i l l  on’s have  I a r t r e ’ l V (Ii sp1  a c e - m b  t h e  p i ,  I ‘ I — l i m i t - n o d

al l ‘vs in ,‘rt t u i l , ’ n t i c s .  E m-mt - e l  l e n t  t a r n i s h  and u ’ c ’n r c ’ u : i m ’ n  r c ’- -n i s t n m u m t ’ ’. ’

, - m- :hi !’i i t c ’ d 1-tv t h e  Cnn- : ’ . -  m e mt n ml wir e -s is i m p a r t e d  p r i n c i p m t l  l v  Cv i hu ro n- i i-n .

(‘ c - n t  i f led D e - n t m u l N r t - u u g l u t  ( ; u ’ l d  N i  re Al  lo t - ’

ADA S p e c ’ i f i c . i t i o r u  N o .  7

v ; - c - I , b j t m ’ l i  b r  c - u i , ’ in- . M e t a l

Ade ’ rer N i ’ . 20 Cl a sp; No . - 4, J . Ad ’ .- re’r , I u i m

(‘ r~-u’r: H’.’ i , m ~~ t i c , Gene ral  Re f i n e - r i  c’s , I n c .

it i’.-p ’.-c-- Ii ,m rd , b h m ’ m - ,~ m c ’ d i c a , I n c . ,  D e n t n i l  D iv .

J e l c ’n k o  Super  N i r e ’ , J.  F. J e l e n ko  & C o . ,  Pennwalt Corp .

M -- u ’ rc ’ v 12 P ’i r e , W . F .  Mtiu’rcv Co .

Pe ’ ’ m— u r o  !- I m u s t  i t ’ N u .  4 , J . M . Ne t-- Co.

Ni II i m mt - ,s 5,i  . 2 , W i l l  honu s  Gold Refinin g Co. , Inc .

‘iYp e I I , Li”,u ’ Precious Me tal

A derc ’r  No .  16; No.  18 C l a s p ,  1. Aderer , Inc .

M ourey No. 1 Wire , W. F. ?‘lowrey Co.

N ev Gold Color E l a s t i c , J .  M. Ne’ v Co.

S t e rn g o ld  C — 4 3 , St e r n t t c n t  Corp .

k ’ i l l i n u m m m s No .  4 ;  No . 70 , W i l l i a m s  Gold R e f i n i n g  C o . ,  I nc .
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‘t i ’ t  a i t - n r c - c l  (.rou-uus

i - u’ t I i ’ .- unit ’” .t  p m u rt , pr o f u ’i ’ t - ’d  u uu ’ ’t a i  c rowns  m i r e  u t s i -cI  f o r  the’ t m i h n i —

i o n  -~ l i l t e r  i urn ri-st o n . i t  i ons  . Wlu ’n p r t ’pcr  b y  f I i t  e d  an d  c o n t  c t t u ne ’ d

b u t  s’. d ’ . ’v i , e ’ s  r~’ s t ’ - m ’’.’ ttn ’ .’p.irecl m ind d a m n t gu ’ d  t ‘ ‘ c - i t t  to  f t u u u c ’t , i o n  m m c d  m i s s i  _ t

i n  t I m ’ . ’ m r . , m t n t  , - r u a u i c ’ . -  of t h u e ’ m t  ‘ . ‘ : t m r  i tv of soft mind h a r d  su ip p o r t  ing t i s ’- u t - u ’

.\ I ci: ’: u t c ; m

A m i n i t - ’ m u n i c  as u’c -ll m m:- . n i ’ m u m m t n m t m - : n i c  p r -fo r rne ’c l a l u m i n u m  t n r i ’u ’ n n a r e

m m n’ , i i l , mble’ ( ro t -u  com f l :m i ene  in t l sou r c e s .  S o f t n e s s  of  t h e ’  m e t a l  f a c i l i t m u t m ’ s

n i m m m r — i : u ~~, con t ’ . u u u - i n g  and f ’ . ’ s t o n n i n~m ,  hu i t  I I m i t s - ‘i ’r’,’iu ’e life. ‘flue

t i c  f e ’ ;u t u r c ’ s  of a l u m i n u m  m i r e  poor . Th e ’r e f i ’n e  , t h e i r  use s h o u l d

n - c  r e st  r i c t ’ . ’ i h  t o  t b ’  p o st er i o r  a r c - m i s  c-f tIm ’ .’ niot ut hi .

G o l d  Sl id  1

b u r n i s h i m i h i t , g o l d  s l u e l l s  :u rc -  in t c ’nd ecl  p r i m n i r i  lv for  the fabrication

c - f  P’- n r :n t n e , ’nt f u l l  ct ’v ’.- r m i g e  r e s t o r a t i o n s .  Crowns mache’ f r o m  gold s h e l l s

,- ,r’.’ l e S S  d u r a h n h e’ , I c - s n  a c c u r a t e ,  and  less  ‘~~t h e t  ic t lion c rowns  cas t  f r o m

gal i’. m i l l - v s .  Th e’ r c l a t  I ‘,- e lv  b ig ht cos t  of gold  she l  I s  c- on t  ra m d i  c m i i i ’s

the ir tin , m e n  t e ’ m m m p c i r a r y  r o s t o r m t t i o n s .

I- t m  i m m l . ’s s S N - e l

}‘ r o fo rum u ’ . ’d  c r c , u n s  ar c~ made f r - - u ” t i c - t h u  luard and soft s t a i n l e s s  fe ’r r , - u m n

- m l l t - ’ .’s. The- p r o p e r l y  con toured  and :m ~I m t p t e d  h a r d  s t o o l  crown i t - m ike ’ s an

ex ci  l en t  r e s t or ,-u t ion for  severe l y  damaged de ’c id uou s t e ’ . ’ t h u . (‘orros ic-n

r e ’ n i ’-tan ce of the- hard r ml lo v appears adequate’ . S o f t  s t a i n l e s s  s tee l

crowns mire us ’ .’,h mainly for t hut ’ f a brication of i n t e r i m  r u - s t o r m i t  i o ns .

— 2 1 —



i t  e r a  t m r ’ .  E e l  i r e -t ic - c’s

I .  E , m u m ’ u ’~ l , I o ’ ~’ ,I . ‘It , ’ . u t i-i u ’ of -t-u ’c lc’red g o l d  i n  r u st  i u r , m t  ly e  dc-mi t I-n t  rv:

- u n m ’ ’. I 1 : - r i m ,  m r ’ ’ i’ e~ ’i ’ r t .  _ I . S a u t t l i .  C m i  i fonn im i I). A. 12 : 3t~~ I C c .  l ’~
(,2 .

2 .  lt .u , i nu , 1,1 ‘nd . i al  t t  f cu i I ( f i l l  ing golds) in d e ’n tm ml p nnu r t i (c

h m ’ . m : t .  C l i n .  N .  , \ mmic ’ m ’ . , N u t - t hu 196 5, ii . 199.

3. I _ min I , N .  H . . and Paum , 1. Iovd . I m owde, i_ en, d g ol d  mis mu n e - s t t - m ’ m u t i v c -

:‘i:i t c ’rial . 1 . b ro s . D e n .  1 1 : 1 1 5 1  N c - v . — Dc - c ’ . l’ .163 .

~~. C : m r t u - n i g ! m t  . C .  1) . P o w d e r e d  g o l d  f o r  s i n g l e — s u r f ; u c o  n , - a ; t t u r n t t  [on .

, t . N i u l m i g - i m i  I ) . A.  ~7 : I 2 2  A p r i l  l d i h S .

‘m .  ~~~~~~~ . 1 c m :  - n v , m m c l  ( ‘ l u . m r h e ’ u m e : m c t , C . ‘F. A s t u dy  of m ’e r t a t n  uu ’ -n -c - b u . u c i c ; i I

~- r - ; - c - r t  i c - s  am id  t I u ~ u i - m i s  i t n v of  condensed .stu:’ c l i t - i - m i s  mach e f r o m  v m : r i ’u n

-run s -n of  pun ’ .’ gal d . ‘7 . Anne r. Ac id. Cold l ’ m u i l _j?,pc’r . 8 : 6  .‘u p r i  I I ~u 5

1’~ R i c h t e r , N . A . ,  and C m in t w c ’l l , K .  R .  A s t u dy  of c, ’ i i e ’ s t v c  g a l d .

J b’ n ,-s . sn. 15 :722 , J u l y — A u g .  1965.

7. I i o i l c n u’mb a -k , C.  M . :  I - - t n t - n , N .  C . ;  and Shu t - l i , J .  S. A s t m t d v  o f  s- -rue ’ of

i i i ’ .’ ; u i u n s-. I , ‘ n~ i :- nu -; ’- ’ r t I t  of c o t u e ’ si v -’ g o l d .  J . C a l  I m m  in I) . A .

: ‘~ I ‘ . - i . 1 ‘‘h6

-‘s . P h - - I I , . S . ,  and ht m l I ‘. ‘n hmi ’ .’[n • C . M . Tens ! I , - m i t  r e ’ m ’. m n t } t  , , m m d  e ’ I u ’ m u u ’ a —

1 : 1  i f  ~~i t i ’ ’.’ m i - I  i i .  ,1 . S o m x t l m  . u,.,ml i f o r n i ; t  0. A . 14 : 2 1 9  -‘mm n i l  1966.

9.  iuu rs~- , A .  B .  ; h ; -~’. m r t 7  , 11. L.  ; P h i i l l  i ps , R . N .  ; and I i v k e ’tuu ’ m , H .  W.

( Cim’ ~ ’ , m n i a t : u  c i !  tI ,’ . in v i t r o  and in vivo t a r n i s l m  of t h r m ’ ’.- go ld

a l l a y s .  ,J .  i’, i u - n , ’ d .  l i m m t e r .  P t ’s .  6 : 2 6 7 — 7 7  Nov 1 9 7 2 .

10.  S k i n n e r , C .  N .  E f f e c t  of Nu c i c -a t  ion of  g o ld  m i l l  ‘ ‘vs .  1 . A . f l .R  . 3 5 : 1  S$

~ ar c - bm 1966 ( a b s t r a c t ) .



t41

II . N 1 , - I  m- cc - . , ! . I’ .,  m uui d T ii  c~ i 11 ‘.1 , _J . , J . c - rn , i n  t -m I ‘/ .e I f l  i n c - n t  go l i t  m u l l  on ’ s

_ T . t a t  . h-i ’.’’: . / .5 :  ‘‘ a’ ’, , N . u v — , J u u i m ’  I ‘‘ (u

1 2 . l_ ’ . ’ in  I e’I de - r , K .  I ’ . ; (1’ P r l i i i  , N . . 1 . ; a n c h ’l’ mu v I t’r • I ) .  F . I ’ m rd e -n  i t ug

t~ 5 i t  nu l g i l d _ t o p p e r  m i l l i t v s .  1 . I t t’ n t. k e n .  ‘ - I  h ellO— ) ,l’.m l v  -- , , ‘:g .

I f  2 .

1 1. l ice , ,i . C. ‘I’he c ’ n m s t  log n- ; l m m ’im t i’ m m ugc ’ is . m ~gul I -c ! t c -  m m m ’ s of  c - i d

am i d c - t I m e r d e n t a l  u ses .  I) .  lu ic c st 15 :305 Jt tlv 1 909.

13 . S h u t - l i , .1. S. G i l d  c a s t i n g s  — w i t h  t - m i ic ’ t ’ ia l  r ’. t c ’ r eu i c ’ ’.,- i i -  , m u - t g - - i d

i n l n m n ’ n . lAIR ”. 1 0: 1 87  M a c c i t  l~~,/i .

1~~. Ci ’l e ’n n n , R .  I . .  P h y s i c a l  p r c ip c ’r t  ic-s of d e - n r m u l u m , n m t c ’ r i n m l s  ( l I l t .

i r m - i ’ r c s s  r c -p i ’r t  on r , ’ s c ’ . u r c h  on t l u c -  d en t a l  c , m ’ ’t l u , . ’

I ) .  (‘ onmi i o~ hS  : 74 ‘3 - ‘mug. 1 92 6 .

l~~. S c - l i e u , C .  l b .  P r c ’ c i s i o n  c a s t i n g  u t i l i n n i m u g  tb ’ . l , ’,’ s-n - - ’ - u’~’m-i c - m , n o n

of p l a n t e r  in in ’m c ’stm e,’mi t in m u n m m k i m i g  e : ’ :h i n , f lc i e’d m o l d s .  7,5,- ;: 1205

J ol t-- I~~33.

17. Sou cu e -r , W i 1 u ’ m~’r , and l’af f eu n b a r g e r , C.  C.  i ’hn  j r - i l  ~~ra~~uJ,~_i c -_n of

u h t - n t ~ I m a t e r i a l s .  N,,shu i ngton , D. C.  , Super  itt i c - m i C e - u i  t’ t i  I Soc m i t - mi nts

1042 , p. 73.

18. h l o l h  n b c - u i - k , (I. N ., and Skinner , E. W . Shrinka ge ’ dur ing ca s ting of

gu i ,1 mi nd g o l d  a l l ay s .  dADA 3 1 : 1 9 1 1  Nov . 19 46 .

19. Howell , H . A. Gold/porcelain brid gework. B r i t . D . J .  l l u - : 8 0  J a n .  21 ,

1 9 ~4.

20. Nc ’Cc -rrmua ck , John . Porc el :miuu bonded to precious metal c , i mc t i m ien.

Bri t. 0. ,1. 11 6:213 March ‘3 , 1964.

21. Civj an , S.; Huget , E. F., and ?‘tarsclen , ~l . E. C l u m u r n u c t e r i s t i c s  ‘.if two

gold allo y s used In fabrication of p o r c e l a i n — f u s e d — t o — m e t a l  re stor a -

t i o n s .  JADA 85:1309 Dec. 1972.



2 2 .  b : m . , ; - , F .  _ I .  , m i n d  Pt -’~~~ , u : c m : u u u , m r .  S t u d y  o t  humid  s t r u ’ u u ; i l t  i f  d ’ ’ u t t , u l

;‘ i - u ’ t - c l . m i n  f u u , ,t ,I to un , -! mis. . l . I ~~- m u t .  Ii ’s . / h t : I i h ’u 7  . l t m i ’ ; — A u t t - . i ’ ” c .

2 t~ P h u , - I  I , J .  S . ,  m i n d  N i , ’ I t - e n , 1 . P . S t u d ’.- o f ’ t lu c ’  h , ’ m t I h o t s- - u i  p t - -I

aI I c - y r - n  m n C  h u u u n c , - I , m i n .  J .  I c - r u t .  P e t - n . ‘. 1 : 1 . 2 4  ~I , - v . — D ’ e . I ”  2 .

• . l a y  I t i e ’ , ~~
‘ , ‘. ‘r  , am i d C m m s  i c - c , I r~ Cc r i c . V ; r i i i i  I t ’ s  m u f f  c - c t  I r i m -  t i m ’ . ’

;- u - r e ’ t - l u  i n  fti:’ c ’d to  gold huond . I .A . l u .P. ~I :11) ‘Iarcb , 196 1 (alust cm , t

2 5. 1’ i y i n m u i , S.  ; H u n t  , F, . F. ; d c -  S lru, t )fl , I. . B .  , antI I’ l u- in n - i-n , R. 1.
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