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Sil v er-Maq nes lurn" 2 . FIg. 21­

Promi s e of entire ly n egative results 
hav e been predic te d for th ese alloys 
fro m a s tr uc tu ra l point of vie w. 

Sj l v er-Ni cke l'" 3. Fig. 22 , 

Thes e are practically immisc ibl e in th e 
s olid s ta te; 'nick el r etaining a bout 2.0% 
of silve r 
amount 
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S ilver- Lead S. rl eo. 

base r ma ter ia l t o any ex te nt. As a bin ­
ary, th es e alloys pro mise very little. 

Sil ver- Pal la d ium " 4. Fig. 23. 

According to the eq uil ibr iu m diagra m. 

2.	 Zemcxuzny. z . Au . Ch., 40. 400.
 
Parkin son, J. Am . ell. Soc. 20. 17.
 

3.	 Pe t renk n, Z. An , Ch. 53. 212, (1901 ).
 
P etr enk o, Z. An . Ch. 53, 200.
 

4.	 Ituer, zeu, Ano rg. Cllemle. 51, 315. 
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srlv e r-gold se r ies. As is show n on the 
f re ez ing pa in t c ur ve the a llo y having 
70.% Ag. and 30.% Pd. mel ts at a bout 
1200.0 C. These alloys are said to be 
ver y hard, a nd to take a ver y high pol­
ish. Ho we ve r, the specimens mad e up 
in th is lab oratory showe d physi ca l prop­
erties r an ging be twee n t hose of s ilver 
and palladi um, es pe cially with r esp ect 
to the hardness. The a lloys of ove r 
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Sllver..Mungan ese Se ries . 

20.% Pd. have on e characteris tic feature 
which migh t be made us e of., Thes e al­
loy s sho wed no colora tion when immers­
ed for severa l da ys in t he sa me sulphide 
solu ti on wbic h hl ack en ed pure silver 
ve ry r a pidl y. An all oy of th is t ype could 
be mad e at a bout $5.00 pe r c. c. as com ­
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pared to $12.50 for gold. This se ries 
might a lso serve as a basis for ternary 
a lloys, as pallad iu m is one of th e bes t 
sol vents for a grea t ma ny m etal s , includ­
in g n ick el , iron, cobalt, tun gsten , mol yb­
de num, etc . These will be taken up 
afte r th e binary a lloy s of silver hav e atl 
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Silvet Mngneslurn Set les. 

be en conside re d. It is . poss ible that the 
addition of s ma ll amounts of a no the r 
metal will impart th e ne ces sary ha rd­
ness, even tho ugh it wo uld not a lloy in 
an y pr oportion s with s ilver al on e. 

Alloys ra nging fr om 1.% to 95.% P d. 
were made up in tbis laboratory. an d all 
showed very valuable pr operties. All 
sa mples Wer e so sort a nd malleabl e as 
to permi t or being rolled m to ver y th in 

foil. In this operation, however, pre­
caution s m ust be ta ken to annea l tre­
que n tl y during th e fir s t s tag es of th e 
rolling, as th e in got ma terial shows a 
tenden cy to frac ture quite readily . Af te r 
the material ha s been reduce d to she et 
form this te ndenc y seems to bave been 

Figur e 22 
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Si]ver -NlcI(el Series. 

ove rcome, a nd th e m aterial may easily 
be reduced to th ine st foil . 

This foil is a pparent ly as sort as P t. 
foil and as th e ill. p. can be varie d be­
tween 961. and 1551. • C. it sho uld serve 
as a very acceptable SUbstitute. T es ts 
ma de showed it to be un afl'ect ed by sa.Ii­
va sol ution, or by a s ulphi de solntlon. 
It is ins olu ble in HCl ; ve ry s lig htly s ol­
ubl e in H2S0 4 , and ur actic anv in soluhle 
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in Aqua Regia. It is soluble only with 
difficu lty in HN03. 

This alloy will a lso so lder very readil y 
on to any of the metals or all oys used in 
dentistry . Therefore, these silver-pa l­

- ladium alloys should form a practica l 
su bstitute for the pure platinum foil , 
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Sliv er-Palladium Sert es. 

which often costs from $30. to $50. per 
cc., while this material cou ld be made 
for fro m $5 to $15 per cc ., depending up­
on the grade of alloy. These alloys will 
be summa rized a t the end of th is chap­
ter. 
Si l ver·P lat l n u m· 1. F ig. 

The diagram for the 
24. 
Ag. Pt. alloys 

" 1. Mille r, J . Am. Cb. Soc. 28. 1115. 
2. Doertnkla, Z. An. Cb. 54. 338. 

shows two series of solid solutions, to 
whi ch ma y be confined any all oy of in­
dustrial importance. or these, series I 
should be of special int er es t . Ser ies II 
alloys are of over 90.% Pt. content an d 
so are too costly to permi t of considera­
tion. The alloys between 47.5%' and 
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SlIver-PlnUnum Serl ea. 

88.0% of platinum are probably made up 
ot a mi xture of crystals -I and II (crys ­
tal s I, silver sa turate d with platinum, 
and II platinum saturated with sil ve r). 
Those alloys lying nea r the sa tura tion 
poin t of I should possess the mos t mark­
ed properties, as to hardness, etc., whil e 
those between I and II sh ould be. and 
are, very brittle. 

To determine the applicabili ty of th ese 
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a lloys to the pr obl em in ha nd, a series 
of alloys were made up , varying by 5.% 
or Pt. The a ddition of sma ll amou nts 
of Pt. to s ilver inc reases the ha rdness 
considerab ly, a nd a t 10.% cou ld still be 
dr awn altho ug h the r esulting wi re did 
not possess great strength. Above this 

Figure 25 
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S ilver -Zinc Sertes. 

Pt. con tent further a ddition s eems to in­
crea s e the hardness at the expens e of 
ten sile s trength and worlmbi lity. T he 
Ag-Pt. a lloys are also quit e resistant to 
ac tio n of sulphides, especially when the 
material has bee n quenched in di!. 
HNOg, which dissolves the silver from 
the surface. Alloys of abou t 25. -30.% 
of Pt. are practi ca lly insolub le in a ny 
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acid , or in Aqua R egia. In the case of 
acids t he mater ial is pro tected by t be 
Pt., and whe re Aq ua Regina is used t he 
Inso tuhle coa ting of AgCI., preve nts fur­
ther action. However, as a s ubstitute 
for the Pt. 11'. allovs this series does not 
offer much. W bile the addition of Pt. to 

F igur e 28 
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Silver -T'ln Serles . 

silver causes th e m. P. to rise pra cti cally 
as mu ch as does t he ad dition of an eq ua l 
amount of Pd., the ba rdness imparted 
wo uld make t he alloy wor thtes s as a foil 
material" in Which malleahility and soft­
ness a re necessary. The material of suf­
ficiently high m, p. is too br ittle for posts 
and pins. T hes e a lloys a re in no way 
equal to the silver-pa llad ium a lloys. T he 
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binary alloys of silve r with zin c and with 
tin are sh own in Figs, 25 and 26, 

SI Iver-Tu ngsten. Silver-Molybdenum. 

No reference has be en found relative 
to these alloys but from experiments 
mad e in this laboratory, they appear to 
follow th e group tendencies as shown by 
the Ag-Cr . se rie s . These fusions must 
be made in an atmos. of H . or N, as 
th e presence of small amounts of 0 
se ems to tend toward ' th e formation of 
tungstate or molybdate of silver, which 
apparently is di ssolved in th e silver . 
Micros copical analysis of specimens 
which were made in an atrnos . of nitro­
gen, showed the unalloyed parti cles of 
tungsten or mo lybdenum, imbedded in 
the sil ver matrix . 

SI LV ER AL LOYS--'-:SU M MARY, 

Neither th e time or the ne cessary a p­
paratus were available with whicb to 
ca r ry out exhaustive te sts of the ph ysical 
properties of each se ries of allo ys made 
up , and which would have gi ven really 
ve ry littl e additional information of 
va lue from a practical cons idera ti on of 
their application in dentistry. Their 
phy sical behavior, When drawn out un­
der th e hammer or through draw plates, 
together wi th microscopic examination, 
gave s ufficie n t evidence as to th eir prob­
able value. If ce rt a i n alloys pa ssed th es e 
first tests, their gen eral" physical proper­
ti es a nd che mica l beh a vior during cor­
rosi on tests wer e no ted. The cor rosion 
tests we r e made in different a cid an d 
alkali' so lutio ns , and al so in saliva so lu­
tions . In determining th e c or rodabi llty 
of an alloy it was placed as one eleme n t 
or a seri es of couples , e. g. wit.h gold, 
zinc , Pt. , e tc ., in or de r to reproduce as 
nearly as poss ible such condi tions as 
would be found in practice, The results 
of ex per ime n ts started und er another 
divi slon, gi ves qu antltat tv e va lues for 
th e corroding te ndfw r ;PR of diff erent ma ­
terials, a nd wh en comple te will be of 
very great va lue in that they sh ould de­
ci de definitely the questio n of what me-
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tallic combinations are permissible in 
de nta l work . 

. It is apparent that systema ti c work on 
te r na ry and more complex alloys sh ould 
not be tak en up until all information- and 
data. r egarding the binary alloys ern­
ploved in tbe se different sy s te ms ha s 
heen co llec te d. Several of the binary 
silver alloys give promise of being a 
sui ta ble foundation on which to base a 
ternary in vestigation , es pecia lly tb e s ilo 
ve l' alloys. N one of thi s s er ies would 
seem, ho wev er, to .prom ise mu ch in th e 
lin e of a hard steel -like material for 
posts and pins . For ca st filling pur­
poses , the alloys of silve r with cadi uru, 
zinc , tin, and a few others possibly, may 
be adjusta ble to -r-equire conditions , R ef­
erence to the amalgams has bee n pur­
posely omitted, a s work al ong this spec­
ia l lin e will be taken up later, Very It t· 
ti e data is available wi th referen ce to 
th e alloys of silver with osm ium, iridium, 
ru thenium, etc., and owing to tb e cos tl i­
ness of these elements, they wer e not 
included in the exp erimental work . 

A proper summary of the results of 
th e in vestigation of any se ri es of alloys 
in co nnec ti on with thi s work should con ­
s is t, perhaps, in a conc ise s ta temen t of 
what has be en a ccomplished to benefit 
th e members of the dental profession, 
Although research has been especi ally 
directed, during this year, to the solu­
tion of th e Pt.-Ir. substitute problem, 
other a pp hc able pro-perties of a ny a lloys 
tester, cannot be overlooked . 

Recent s ta tis t ical reports indic a te that 
oue- thi rd ot th e world 's platin urn supply 
is used by the dental profess ion and 
hen ce is lost. A part of tb is is in the 
for m of thinnest foil, whic h is used for 
the purpos e of takiug vario us irnpres­
s lons. This mater ial mu st be es pec ia lly 
pure, and as su cb, often costs as mu ch 
a s $80,00 per ounce . Under th e s ilve r­
palladium head was brought ou t the fact 
that th ese all oys were ve ry soft; were 
ve ry resi stan t to cor ros ive and s ulphid­
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ing influences, and also tbat tbe m. p. 
could be varied between tbat or s ilv er , 
960,0 C, and th at or palladium, 1550.0 C; 

depending upon tbe re lative amounts of 
each pr esent. In sp i te ot tbe tact that 
all records of pr evious ' experirnentor s 

s ta te these alloys to be quite bard, they 
were foun d to be practically as soft as 
P t., w he n reduced to thin foil. At first 
they require frequent annealing. 

As all metals are usually llsted at cost 
per pound, or per ounce, a very erron­
eous idea is generally preval ent a s to 
th e actual relative cost of th e dIffe rent 
available materials, when applied to a 
gi ven purpose. A certain tooth cavity, 
for instance, will require a certa in vol­
ume ot material, and is independent ot 
the wei ght, which depends directly upon 
th e sp. gr. or density of th e filling mate­
rial. Suppose the volume of this cavity 
to be one cubic centimeter:. To fill this 
with platinum will cost ab out $30.00; 
with go ld, about $12.50 ; and with palla­
dium, about $22.00. This is certainly not : 
th e general con ception of th e rel ation 
between the cost of th es e e le me n ts when 
compared by we igh t ; gold $20.67 per oz. ; 
Pt. '$48.00 to ' $60.00; an d Pd. about $60.00 
per oz. This same relation holds good 
for an y of the material s used in den ti s­
"try, a certain volume being nec essary 
in all cases, irresp ective of the weight. 

Referring again to the Ag-P d. series; 
an all oy of about 25.% Pd-7 5% Ag. 
will have a melting poi nt of about 1200.0 

C, and can be made for about $5.50 per 
cc . A 42.% Pd.·58. % Ag. all oy will melt 
at about 1300. 0 C and will cost ab out 
$9.00 per ce. W ith 63.% Pd.-37.% Ag. 
the melting po int will be abou t 1400.0 C. 
and will cost about $12.50 per cc., or th e 
same as pure gold, but wit li a m. p. of 
over 300.0 C. higher. 

Te sts made showed that th e material 
melting at 1200.0 C. could be used for 
taking an impress ion of a cavity and 
have the gol d fu sed or cast directly into 
it. 
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ALLOYS OF GOLD 

The alloys of gold witb the base met­
als, with the exc eption of copper, have 
ne ver been or much importance in th e 
arts or industries. Goid has an abnor­
mal tendency to form complicated com ­
pounds with most of the less metallic 
elemen ts, and so produce' alloys, which, 
from the poin t or view -of th eir mechanl­
cal properties, are worthless . T'heir con­
s tituen ts are clear ly shown in th e a c­
companying eq uili briums . As is se en 
small amounts ot AI., Bi., Cd., ss ., etc.: 
greatly low er th e melting point of gold, 
and in many ca ses are combined with 
gold to form easily fus ible solders. The 
mechanical possibilities ot these alloys 
have never been worked ou t, in the 
special cas e of their a pplica tion to den­
ti stry, and so it will hardly do to limit 
tb e pro babili tie s, in th eory only. The 
alloys of, say Al. Au . or Ni-Au. may 
show properties or specla l value in this 
connection. 

The alloys ot th e Gold·Copper se rie s 
a re quite widely us ed , as a re those or 
the Gold-Platinum s er tes. However, · 
very li ttle has been done in conn ec tion 
with this lat ter s erie s In the way of de­
termining the reiation of their ph ysical 
properties to chemica l composition or 
th e relation of mechanical tr eatment to 
physical pr operties. For instance, no 
me thod or retaining or restoring th e 
temper, or s pringines s, of certain dental 
app liances after annealing, or sold ering, 
is kn own. Th e melting points ot the 
Au-PL series incr ease s quite rapidly 
r ro, gold to platinum, as is show n in 
di agram Fig. 27. All of t hes e alloys are 
ba rd er than pure go ld, whi le th ose of 
about 50% Pt. are barder than pure Pt. 

Gold Palladium. Fig. 28. 

There is practically no evidence on 
rec ord regarding th e mechanical proper­
tie s of these alloys . .T'his s eries ha s 
been in ves tiga ted rather th oroughly dur­
ing toe pa st year in th is laboratory, and 
without going into a detailed description, 

· ~.. . ' 

'4. 
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The Availability of Tunqsten. , 
The enormous amount of detail. inci­

dent to these studies, and vers large dtt­
Iicult ies to ' be overcome ,have ruade it 
impossible in the limited time to bring 
Jhese s tudies to. a degree .of perfection 
where we can state postttvely relative 
to th e pri ce 01' metals and , their combi­
nations, or of toe purity and constancy ' 
of tb eir properties as they will first be· 
come available. It has .been impossible, 
most of the time. for us tCT get tunger ~n 

for. our researches, not because of its 
'scarcity but because 0[, the care with 
which it is guarded , ' It is used, as is 
generally known vin the manufacture of 
lamp filaments and since it dra we in-to 
such infinitely ftna .wire, one-thousandth 
of an in ch or less, a relatively small 
piece of tungsten rod wou ld make 
enough of the filament for one thousand 
'dollars worth of , tungsten lamps. Its 
manufacture is guarded both by patents 

.and secret 'process and th'e sources from 
which it can be' s ecured. in this country 
seem to be limited, to the General Elec­
tric Company. It was only. by making a 
special , trip for 'a conference with, the 
management that we were able to ar­
range for tt s- commercial use by the 
dental profession, as well, as secure sam­
ples for our research work. It will be 
necessary for the tungsten to he cut into 
lengths, probably not exceeding three or 

- four inches, before it can be marketed to 
our profession . The general Electric 
Company 

. viduals of 
research 
quality of 
available 

will not sell it direct to indl­
the , profession but after your 

department has endorsed a 
material, they will make It 

to the dental jobbers. It is 
exceedingly difficult to change tungsten 
from the powdered form, in which it is 
easl ly obtained commercially, to the me­
tallic bar and wire. The change. is ac ­
complished by compressing the powder 
under the high pressure, producing a 
rigid rod through which an electric cur­
rent of high amperage Is passed. thereby 
treating it to a very high temperature, 

1\ 
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in which condition the particles; though 
not tused, are sufficiently softened so 

' t ha ,t under the swaging process the parti­
cles become attacued and the piece takes 
on ,a metalllc appearance. ,It Is then 
heated and while hot drawn through 
.d ra wp la tes, which in errect elongates the 
parttcles or. grail!-'s. This must be done? 
in, an atmosphere free from oxygen. The 
more it is drawn the more ductile it be­
comes, tbough at all times it must be 
drawn- hot until , small ' sizes are reached, 
though after it .becomes more ductile it 
need ~ot be ev.en red hot. The pbystcal 
property of the final bar, when crushed 
or . broken, is that of bundle of small 
thread like crystals' and the strcngtb " of 
the final .ba r depends quite largely on 

, the. number of drawings and may range 
from a' hardness and stiffness exceeding 
that ,?f hard steel to a softness cotnpara­
ble to medium steel Wire. ill its harder 
form it .withs ta nda abrasion probably 
?etter than any known metal, as is illus­
trated by the fact th~t a , reproducing 
point for a: phonographic needly, when 
made out of tungsten, will outwear two 
hund'red of -the standard hard steel 
points. This indicates a great posatbll­
'ity for this metal for the future as a cut­

ting . tool for dental uses, however, a
 
very great dim.culty 'In its manufacture
 
arises out of that quality, Grades ' of
 
tungsten that are as hard as the above
 
are very difficult to mall and require to
 
he ground, It is not improbable, howev­

er, that all these ,difficulties will be over­

come.
 

We have- spoken in the flrst part of 
this report of the enormous strength of 
tungsten as compared to that of other 
metals, i.t having a tensile strength thir­
ty times that of gold and five and one ­
half times that of Iron , It is practlcally 
uneftected by the acids 'or by fluids of 
the mouth and specimens that we have 
placed' at. the points of abrasion on the 
occlusal surface of fillings have shown a 
phenomenal resistance to weE-r, The 
melting point 0'1' tungsten is so enormous­
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ly high, namely, over 3000· C. and 
5400· F. that it is exceedingly difficul t to 
ruse other m etals on to it un der ordinary 
condition s. Tbis, how eve r, ca n be done 
readily by me thods whicb we sha.ll re ­
view. While tungs te n s o perfectly re­
sists oxidization at ordinary tempera­
ture s, It does oxidize ra pidly unde r an 
open blowpipe flame at bigb tempera­
tures, thus making it imposaible to flow 
tbe ordinary metals on to It under ordi­
nary coud itious, even th ough they do so 
rea dily when in a non-oxidiztng a tmos­
phere. Cons euuen tlv, it is not difficult 
to coat tbe tungsten perfectly witb any 
of the s uitab le nob le metals, or combi­
nations or them, and the go lds and sold­
ers can be readily flowed on these with 
the ord inary blowpipe flam e. Fo r tbi s 
purpose pure gold, or preferably an alloy 
of pure gold, and palladium answer ad­
mirab ly, though silver and palladium is 
satisfactory. This coa ting is so thin that 
it need not add more than one per cen t 
to the weight and, consequen tl y, adds 
very little ex pens e to the cost of the 
tungsten. T he tun gsten bars thus coat­
ed will probably cos t from firteen to 
twenty per c en t as mu ch as platinum to 
s tar t witb and if the judgment of metal­
lurgi s ts is correc t, tb e price or tungsten 
mu st go down to a few dollars a pound . 

Figure No . H illustrates in chart fOrm 
the r ela tive strength of the coated tungs­
ten bars to that of iridio-p latinum and 
of clasp metal of the same sizes. The 
nortzontal line expr esse s a n increase up 
to eighteen pounds and th e verticle line 
ill ustrates deflection in te nths of an inch 
betore bending and th e pr essure at 
which bending occurs or where elasticity 
is overcome. Tbe length of th ese ba rs 
between supports was one-halt inch . The 
cl asp metal and iridio-platinum both 
bend a t a trine over three pounds a t one 
and one-half and two-tenths in ches de­
flection respective ly, and the coa ted 
tungsten bent at eighteen pounds at 
abo ut two-tenth defl ection, gi ving tungs­
ten appro ximately s ix times the s tiff­

ness of the lrtdio-plattnum or clasp 
me tal, whi ch means tha t the factor 
of safety, wbe n a bar of the same size 
of tungs ten will be used as a pos t for a 
crown , would be six times as great as 
when indio-platinum Or cla sp metal a r e 
used, and a lso means that a much small­
er s ize post may be used and still have 
a mucb greater strengtb. All will r ecog­
ni ze th e very great adva ntage or tbis in 
sm all rooted teeth, lIk e upper laterals. 
and all lower Incisors . Also ror individ­
ual roots or molars where great s tr eng t b 
is r equ ired and the tooth s tru c tur e ma­
te rial is already the mi nimum and e las-

Ftgure H 
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tici ty by being h ea te d to ordinary tem ­
peratures Which quality suggests a large 
usefulness for orthodontia applIances 
and tor whicb use we are making stud­
ies, which will be reported later. 

W e hav e fo und tungsten as coated to 
be a ver y great ad vantage as a frame 
work into wh ich we will cast cold alloys 
and thus hold gold from di stortion due 
to its natu ral con tra ction. In other 
words contro lling tbe loca tion of the con ­
traction by actually s tre tching and hold­
in g the gold. We have fou nd that bridge 
abutmen ts made of the coated tungs ten , 
consisting of posts entering roots and 
united with bars of coa ted W by means 
of high fusing gold and platinum so lder, 
will permit of the wax being moulded 
directly around this fram e work, includ ­
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in g th e inl a y r estorations for the abut­
me n ts and the fa cings in posi ti on , and 
a tter t he rem oval of tb e fac in gs tbe en ­
ti r e piece cas t a t on ce wit h only a fra c­
tion of distor ti on produced whe n tb e 
same coating is ma de wi tho ut this fr ame 
wo rk. It is desirable for this use to 
use a th read ed bar, or one s pec ia lly 
roughen ed , to preven t th e gold fr om slid­
in g upon it. T bes e bars a re . s im ilarly 
us ed and with great ad vantage in con ­
trolling th e contract ion of MOD r estora ­
ti ons, as pr eviousl y announ ced. Molyb­
denum has so me ve ry desi rable qualities 
an d some les s so . It is na turally m uch 
sor te r than tungsten but like t ung sten is 
ox idiz ed at high tem pera t ures in the 
ope n blowpipe fla me and requires to be 
coa te d With so me of th e nobl e metals, as 
we hav e jus t s ugges te d. Our researches 
wlll be con tinu ed wit h it a nd r eported 
more in detail la te r. It pr obably will be 
mad e a componen t of a ternary a llo y 
with spl endid qualities . 

Th ere a re many reasons why our pr o­
fessi on sho uld make exte nsive use of 
palladium. In th e fir st place because 
vo lume for volume it is a bout one-thi rd 
cheaper than platinum, Its r elati ve den­
s ity, as compa re d wit h pla tin um, is ap­
proxim ately a s eleven is to tw en ty-one, 
which means th at wh en yo u buy an 
ounce you ge t appro xim a tely t wice as 
many s qua re inch es, or lin ear in ch es, 
a ccord in g to th e for m of th e material. 
In color, surface and so ft ness it com­
pares very favorably and While its coef­
fici en t of ex pan sion is sligh tl y hi gh er, 
namely, as eleve n is to nin e approx i­
mately, i t is very sa tis fac to ry for many 
use s with por celai n . W hile we have not 
don e so we a re infor med tbat porcelain 
dentures have been bak ed on it with , beau tiful s uccess , it ap pa re n tly behaved 
in every wa y as, sa tis facto ry as plati­\	 num. There is r ea son to belie ve that it 
may co me to be on e of th e mo st us ed 
meta ls in de ntis try, lar gel y because of 
the fact that it enters into perf ect so lu-
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tion wi t b nearly a ll m etals a.nd i'll wbich 
r ec ord it stan,ds unique amo ng metals. 
Its pres ent cost of a pproximately $60.00 

an ounce , or $22.00 a c ubic ce n ti me te r, 
wil l' pro ba bly be ve ry greatly reduced 
in the ne ar fu ture and we have be en ad­
vise d by compe tent me tallurgists tha t if 

a goo d de ma n d' can be cr ea ted for t his 
metal , it co uld be pro duce d as low as 
$10.00 a n ounce . It is a by-product in 
the p roduction of cop pe r and ha s ve ry 
little demand. The dental profe ssion 
a lone co uld use eno ugh of it t o warrant 
'com pe tent capitalis ts malting sp ecial ef ­
for ts to increas e t he s upp ly. Th e al ­
lays of pallad ium and s ilver and pallad­
ium a nd gol d hav e so im portant a place 
in mod er-n dental practice t ha t we fee l 
co nfide n t that th os e who use them will 
con tinue their us e, both because or th eir 
being so mu ch less expe nsive than plati ­
n um an d its compounds a nd because 
they ha ve all the so ftness of pur e plati ­
mum in practi cally a ll pr oportion s of 
either palladium and sil ver 0 1' pa lla dium 
and gol d, pr ovided the in got is frequent­
ly ann eal ed dur ing it s fir st rallings. P al ­
ladium and Silver, t ho ugh hotb are white 
meta ls, ha ve a s light bu t beau ti ful lem­
on t in t when poli shed an d th e pa lla dium 
has the reznar ka ble prop er ty, not on ly 
of ve ry rapidly ra is ing t he melti'!lg poi nt 
of gold but of very rapidl y a bso r bi ng its 
co lor 5 0 th at ten per ce nt by wei ght, 
(not volume) of palladium a nd gold n ot 

.only in cr ea s es its melting poin t fr om 
1065° C, to nearly 1300° C. but produces 
an en ti rely whi te metal like the pallad­
ium itself. Th is proportion can he us ed 
almos t a ny pla ce that p ta.tin urn foil will 
be us ed as a ba cking Ior gold and wo uld 
co st a li ttle over $14.00 a cub ic ce ntime­
t er, considera bly less th an half t he price 
of pla tin um . W e have found it worked 
beautifully for ta king impressions for 
por celain Jnl a.ys a nd for ma t rices ror 
wh ich to flow, or cast, gold in various 
ot he r us es for w hich platinum is adapta­
ble , T he additio n of ev en on e per ce n t 
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of palladium to gold increases its tensile 
st;erikth very: greatly and even two or. 
three per cen t will raise the IJ' <u£ting 
p'~int sufficiently that when ",,<lId is cast 

l upon it it unites wit,~out melting it, 
thereby p~oducin""' -" it margin whi ch, 
though., pra~ti .'~~lly as soft as pure gold 
for burn5·<$uing and finishing to the tooth, 

{. is _,.~uch stronger and tougher than the 
;;..-- '24K gold and likewise more ' pliable than 

the 20K gold, or less, Its use as a gold 
plate has some distinctly desirable quali­
.ties. The palladium can be purchased 
in the open market from the dealers in 
platinum and noble metals a nd should, 
b~ . : :;',;Jplied t.o the profession without 

, ,	 difficulty. It is destin ed to have an im­
portant pla ce in dental me tallurgy as a 
ternary alloy, in wbich role it will be 
reported later, 
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(Clo sing Sentences.) 

The ' director of these Metallurgical 
Researches greatly desires assistance 
and helpful criticism from th e profes­
sion, relative to those various metallur ­
gical products, that are and may be sug­
gested for dental uses, and will under ­
take to send samples to such as shall 
desire them, with tb e understanding that 
we a re to bave the benefit of your help· 
rut criticism and the expense in cidental 
to preparing and sending tho samples. 
We shall, also, be glad to advise all 
members of the trade where and how 
tb ey may secure and prepare these pro­
ducts, upon request for this inrormatton. 
We shall expect to furnish additional in­
formation in these columus as fast as it 
becomes practicable. 
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