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H TS re por t has to do with th e 
. dapt a blh ty of t1~ ~ s e m e ta ls tor 
ort. orlon tic f.pplia nces , br idge 

skelet ons , or fr ames Cor ca sting or fu sing 
l IP on, removable hr id ge wear ing parts , 
connec ti n g ba rs for 5 d rlles. crown po s ts 
- d bro a c es fo root anal wor k, a n d 
s tr £: gth en i g hal' s in cor ! com poun d in­
Iays.etc. 
TUD~te JJ w it h its el as ti c con tent a bout 

twice t ha t of s teel, it s melting point near­
ly t wi ce that of pla ti num. its s ti liness 
about si ); t im es tha t of 30% iridium in 
pla t inu m, a nd \'.it h t e re mar ka ble prop­
erty hat it do es no t a nn ea l or lose it>; 
stl1'l'ue s s and e la s ticity even when heated 
to the m elti ng poin t of gold. makes it 
partie rla r ly ad apta ble 1(' iua ny parts of 
orthodontia appliances. , Ve sh a ll not 

. ,.pres·urn e "to .advisu .what principle .ot ap­

plication of force shall be adopted or 
what p ar ticul sr . .1uigtl of applian ce will 
best secure it s app l l cat iou bUL " ill sug­
gest how we may adap t oursel ves to some 
or th e properties of these new m etal s 
and, in part, to what extent we ma y 
adapt t h em to our needs. Alter testing 
t ungs ten in practical use in expan si on 
a rch es for about s ye ar , and af te r ex ­
t r eme la bora LOT)' tes ts, we believe it to 
he s uper ior for va r iou s forms of ex pan­

si on arch t o auy metal that we have here­
tofore found for the foll owing reasons. 
The required ela s tic it y and r1hi dlty can 

be secured with sma ller i zes, Attach­
m erits of any kin d may lJe iade to j ~ 

wt t h p ur e gold or w t h any arat of 
gold sol der, withou t chan g ng it s stiIT­
n ess at the point of a ttachmen t, 
as in th e r etracting arch _ show n in 
Fig. 1 C. The entire appliance and It s 
connecting parts can he of such noble 
metals that not onl y is there practically 
no discolora tion or oxi dati on of the app li­
ance, but a lso with ve ry s ligut electroly tic 
potential difterence between the vario us 
parts, thereby reducing the elec trc lys ls. 
A tungst e bow arch of .030 inch diam e­
t er, or approximately 21 guage, (S ee Fig. 
1 B.) wi ll hav e ample elas ti city and rigid­

..ity. Lat: .asnanston .arches ..for ..practically 
all children, with an efficiency equal to c. 
gold clasp metal , tridio platinum or r;(1 ,­
mall si lver bow arch or much la rg er size 
shown in A . W h en the threaded sections 
are used, the)' " ill be gold solde r ed to the 
bow or t elescope, i ts squared ends a s in 
the la ter forms of Angl e appliance B,S 

sh own in B. 
T'his grea t elas tici ty of tungsten 

make s i t particularly desirable a nd a dapt­
able for the n ew typ e of a da pt a tion ex­
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pansion arch es, whi ch are bent to con­
form acc ura te ly to tb e irregularities of 
tbe teetb and to which are attached lin­
gers or pins. wh ic h enter into tubes on 
the teeth and thereby move th em at will . 
(See Fig. 1 D.l A mnch smaller si ze of 
tungsten can be used for this purpose 
than may be In th e other metals and sti ll 
hav e a large factor of s ti ffness tor ex­
panding th e arch. The pins can be at­
ta che d with any gold solder Without dan­
ger of softening or annealing th e arch and 

th e bends can la ter be taken out cold, if 
not sharp and if sharp by beating to a 
dull red while bendin g. We believe tbat 

FlK'. 1 

with thi s me tal , with its ve ry high Iactor 
of s tre ngt h and elas tic ity, the ortho dontic 
appliances of t he future will be modified 
to place more of th e a pplian ce ou t 'It 
s ight , wit h s lender arms a ttache d, pass­
ing over th e proximal contact points to 
th eir points of a t ta chment, pro ducing 
pra ctically th e same effe c t mechanically 
th at is ob tain ed a t pr esent, but with 
mu ch m ore sigh tl y ap pliances. Wher e 
the pins on t he adaptio n arc h require 
elasticity the sm all s izes of tun gsten a re 
pa rticu larly suita ble. 

The tun gsten will prove particularly 
advan tageous for anchorage re ta iners o~ 

a ll kinds, a tte r orth odon t ic movem ent, 
fo r the tol lowing reason s. It s very large 
factor of s trength makes it possible to 

use sma ller sizes and therewith s ec ure 
even grea te r ri gidity . It does not crys­
taJi ze a nd br eak like gold clasp bar, and 
s lml lar metals , under the s train of mastl­
cation. whi ch force pr odu ces a slight 
spring or bend continually. Al l orthodon­
tists a re familiar with this embarrass­
ment. 

Fi g. 1 E. sbows tw o piec es of tungs te n 
under strain, demonstrating th at th ey do 
no t bend where they we re sold ere d with 
22k go ld so lde r . 

Tun gsten is a lso particularl y weH 
a dapted for all sorts of auxi liaries such 
as fingers, springs, su pports an d a lign­
m ent arms, a ll of whtch may be a ttache d 
wit h an y of the go ld solde rs, and their 
fac tors of s trength is so large th at they 
withstan d the s train m uc h be t te r than 
ordinary metals. T he t ungs te n is par tie­
ularly well adapt ed for certain parts of 
removable or thodon tic ap pli ances, In 
which case It ha s several di stincti ve ad­
vantages , among which are th e fo llow ­
ing : 

Re la ti vel y less bulk for the s am e 
stren gth. 

H igh elas tlci ty for clasping ove r teeth . 
Grea t s tre ngth for clamping parts; so l­

dering with pure gold or any gold sold: 
ers , 

Easily cle ansed. 
W e believe thi s type of orthodonti c ap ­

pliance will gre atly increase In fa vor be­
cause of th e pa rtic ula rly a daptable quall­
ti es of th e tungs ten and m olybde num . 
Tungsten is a lso well adapted for r e­
tainers for various forms of orthodontic 
plate s, as we ll as for r etain ers of all 
o th er kinds of pla tes . Whil e tungsten 
ha s s om e ve ry distinctively desIrable 
qua li ties, it ha s some otbe rs to which 

!,' we a re compelled to ad apt ourselves. 
Gold a nd go ld solders do not readily 
flow on tungsten and molybdenum in an 
ordinary oxid izin g a tmosphere (See clo s­ I 
in g se ntence) , becau se wh ile th ese me t- . 
a ls r es ist oxida tlon at ordi nary tempera­ -I 
tures, th ey oxid ize readily a t high tern-
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peratures, when exposed to oxygen or 
an oxidizing atmosphere. We expect to 

find a BtU that will enable us to flow 
these metals directly onto tungsten and 
molybdenum. Accordingly, the material, 
as it wtll be provided for dental uses, 

will be alreadv alloyed on its sur­
face wi th gold or gold and pal­
ladium, which metals unite perfectly 
wltb it under a proper atmosph er e, 

and a ll soldering that Is doue upon these 
metals later seems, as firmly a t tached, as 
if it were done on lridlo platinum . The 
addition of seven per cent of palladium 

to gold raises its melting point In the 

nelghborhood of 200 degrees C. which 
surface will receive solders made of gold 
and platinnm or any gold solders or pure 
gold. These coatings ot gold or gold 
and palladium hav e so nearly the 
electrolytIc potential of 22K or 
high gold solders with which the 
parts would be attached that electr.olysls 
is redu ced to a mlnlmum, and the entire 
completed appliance has the appearance 
of bein g cons tructed of gold or of gold 
and platinum, if the palladlum cov ering 
is used . Both tungsten and molybdenu-n 
have very low co-etliclen ts of exp ansion 
as compared with all the metals we ha ve 
been using in dental practi s e. Thts 
point Is of particular advantage in cast­
ing work, of whi ch we sha ll speak late!". 

At this point we will review some of 
the characteristic features of both tungr­
ten and molybdenum. Tungsten has a 
hardness so great (so we are informed 
by the General Electric Co.) that a 
specially prepared phoncgraph!c needle 
point . made from it wll1 out wear 
two hundred hardened steel poin ts; 
wlll draw Into a tlner wire than 
any known metal. has a tensll e 
s trength thIrty times that of gold

.\ and ten Urnes that o{ Iron: Is not effe ct ed 
by ordinary acid s or a lka lie s, except hy­
dro gen dlo xid e in which It Is soluable. 
Its melting point is over 3000' C. or 

. 1 

5400' F . It is from six to se ven times 
a s stiff a s Irldio platinum ot 30% Iridium. 

Molybd enum has a melting point a ut­
tie lo wer than tungsten, namely, 2500' C. 
(N o te .-Gold is 1063' C. and platinum 
1755 ' C.) a nd it has a tensile strength 
five a nd one-half times that or iron . 
Molybdenum has many properties slmllar 
to tun gsten, Its chi ef differen ce being Its 
lack or ela st ic it y, which makes it particu­
larl y desirable for those form s of ortho­
dontic a pplla nces where we requtre a 
very tough slightly elnstlc pie ce . When 
hard drawn it is not annealed a t tempera­
tures up to the melting point or gold and 
its elasUc con ten t is a little greater than 
annealed gold cla sp metal. When once 
ann ealed a t high temperatures it does not 
re cover its elasticity originally put in by 
hard dr awing but has enough elasticity 
ea r certain uses In orthodontia work, 
whe r e this quality is wanted In low de­
gree s. It has very great toughness and 
ri gidity, making it particularl y desirable 
for all those uses wh ere the material re­
quires to hav e great strength and rigidity 
with a small mass hu t ca pable of wi th ­
standing excessiv e bending. 

This metal, like the tungsten , will he 
furni sh ed with gold or gold and pallad ium 
coa tlng; the Intter having the color of 
platinum. The tollowing table giv es th e 
sizes of t ungs ten and molybdenum that 
are at present beIng drawn. (Other­
sizes wlll be added as re quired ). The 
a pproxim a te B. & S. ga uges , weIght per 
foot in grams and price per foot, etc . The 
cost of molybdenum is about two-thirds 
that of tungsten. 

The present price for gold . or gold and 
palladium coa ted tungsten Is about one­
fifth tbat of platinum or one-sixth that of '.. 
iridlo platinum. The present price of 
molybdenum. gold or gold and palladium 
coated, Is about one-eighth th at ot plati­
num or one-nintb that of lridio platinum. 
Sin ce the s trencth of tun gsten Is approx­
imately six to seven times that of lrtdlo 
platinum, we can reduce the size to a bout 
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o ne-half by weigbt a nd a til l have a larger 
factor of s a fe ty . ·T bis reduce s th e rel a­
tive cos t of co ated tungsten to a bo u t one­
t we lt tb that of t ridio pl atinum for a gi ven 
ca se. The re is the a dd iti onal great ad ­

. vantage of conse rv ing m ore ~f the r oot 
m aterial wi th greatly add ed s t re ngth in 
p roportion . Till s appli es also to th e por­
cel ain . W e fully expec t tba t tbese prices 
will be gr catl v reduced in a s hort time, in 
fact a poorer qu ality can be purchased 
a t j.resent fo r about on e-hal f the above 
price s. It is no t possibl e a s ye t, how ever, 
to se cu re an y-where in tbe large si zes as 
cho ice a qualit y a s we quit e certa in ly will 
b e able to ge t In tbe nea r Iu tur e, fo r tbe 

D iameter 
In tbou a- A~p ro T. l - Wel~h t 

ex pense fo r large di a mon d di es and the 
skill r equired for drawing cons tit ute tl,i'. 
chief expense for the material, as well a s 
the ch ie f	 d raw hack to producin g soo n' 
the qua.lity in the la rge sizes .tha t 15 now " 
available in th e sm aller si zes. Tbe Qual ­

•	 
.i:ty.of ~ e E; J;!!~l l c , li\*3:S - ,w ill also 1mprO': ,eJ I. 

An estahlls he d demand will also rapidly 
r educe the price . 

The n orm al contraction of gold and of 
it s a lloys which we use Is ove r two per 
cen t of tbe linear dim en sion between the 
melti ng and normal temperatures. TWs 
large cbange preven ts onr cas ti ng long 
br Id ges wltb th e foundations and inlay 
or crown abutments a ttached without 
quite large error or change, wh ic h 
a mo unt ma y be conside red to be large 

t . O 

or sm all a ccording to t be s tandards of 
accuracy or id eals of the operator. 'W hile Ii 
this ca n be corrected la rgely or part­ I' 
ly by the treatmen t of the wax 
an d in ves tmen t , accor ding to the skfll of ,l I'
the opera tor, i t is Qui te easily v ery large­
ly controll ed by' ca s ti ng the metal ot the li 
bridge ov er a frame of tungs ten which 
is su fficie n tl y strong to prevent the nor­ I; 
mal contraction of tb e gold b y stretching 

i
i t	 a s i t con tracts. Figure Nn. 2 sh ow s ! 
two bars rep resen ti ng two beav y bridges . " 
each one Inch lon g be tw ee n a butments. 
Bot.b a re cas t. from wax patterns built 
O\' <Jl' t. re a butments a nd a re precisely the 
same in con struction and t r ea tm en t ex-

P HIC E EI1 FOOT 

Gold 
and ths of mBl. Gau ge p er n. In B ar e Wire Coa led. 
an In ch, B. .I.: S . grarns. Mo. W. Mo.. w. 

. 010 31 . 30 .21 . 31 , 4U S .50 
.015 27 .s .27 .1B . 50 ,10 

. 017 26 . 36 . 60 . 60 . 83 
, 020 25 1.2 .4 5 .n , 70 1.02 
, 022 2 ~ ,5 S ..93 .78 1.18 
. 025 23 2 .0 . 64 1.1~ . 90 1..0 
. 021 22 . 71 1.29 .97 1. 55 
.030 21 2.8 . 83 1. ~ 8 1.10 1. 75 
. 03.5 20 1.04 I. 89 1. 30 2 . 15 
. O~ O IS 4 .8 1. 22 2.22 l. 50 2.50 
. 045 18 1.42 2. 58 1. ,0 2. 86 
. 050 1T 7 .6 1 . 60 2 85 J. 90 3. ] 5 

lifo), , .n 
. ~% 

. 62 
.. 72 
.80 
. 1l3 

1.00 
1.13 
1. 34 

1.<>4 
.1. t 4 
1. 95 

ce p t tha t in the ono mar ked A 

:1 

I, 
G<Jld an 
Pa ll sd jum I' 

Coa t ed.. 

W. 
$ I. 51 I 

.12 I. 85 
1. O~	 ! 
1. 20 
1. 43 r, 
1.58 

II i , ,8 
2 . 19 I2 . Sf [,2 .90 
3 .20	 I 

i l 

there Is a I " 
cr·QSS bar of tun gsten butted betwe-en the . ~ 

abutm ents and gold soldered as shown in I 
C. This ba r not on ly supported the wax 1 

.a nd··,pT<>'ll-ent e d i.ts ,·diBtorti(Hl"e.nd-·'coIItree- " , 
tlo n befor e In ve stmen t but hal:' als o pre­
\',\?,uted .Jb.Eh di~':'~_r:tlo.n · '01 'the briage ' ljJ ' \1;4 
preventing the n ormal s hortenin g due to j I 
th e contraction of tho gold . The differ· 1" -; 
ence in distance betw e en the two abut- r I 
m en ts or th e two bri dges , A. and B, both . ,. 

of which were invested to g ether and cast I 
t og ether, a s sbown on the same sprue, Is 
ov er forty t housand ths of a n Inch. Of 
this twenty-two thou sand ths was caused 
by th e uupreve nted or normal contract ion I I 
of th e go ld and t.be ba lance was the 
change In the wax arter It ..-as removed 
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rrom the form and before investing. The 
dark pie ces bet we en the abutments are 
one inch rulers to show the distance be­
tw een them. In these pieces tbe abut­
ments of A and C are the same distance 
apart. but thos e of B have been drawn 
towards each other as shown by tn e off· 

_seLb.et;neILB .anrl C. 

On account of its gr eat hard n ess and 
strength, tungsten is destined to be of 

- - - - - - - - - - ----,_ .- ._ 

f8.­

F1J:. :: 

' . verv-great use in ,den ta l -pract ise ,for ' .tile 
wearing par ts of removable b rid g e work. 
When;'w €!lt'ea li2e"'that it Is, n.lm OsHimp-Os­
slble to get a file hard enough to cut it 
without ruining the file, and also that 
when a tungsten pn oncgraphic needle 
point will outwear two hundred hardened 
steel points, we ge t a con ception of it.3 
great supertoritv over the soft gold an d 
platinum alloys, that we are using at 
present f~r wearing parts. We have used 
it for 8 bout a year ill su ch places as tn c 
bar for Gillmore attachments and th e 
wear has scarcely polisbed it. In fact. 

we cannot detect th e slightest w ear at 
tills time, in sucb situations as we have 
formerly used gold and plati num alloys, 
which show the excessiv e wear in a few 
months and many bars have had to be 
replaced on account of this wear. It \-; 

as easily adapted as are the ordinary 
metals, On' account of 'it s 'superi or 
strength. it will be possible to mak e re­
movable l: Lf :j~ h m en ts of much less bulk 
than hav e been necessary with gold and 
pl a tl nu compounds. The ne ck and ball 
for a TIoach attachment, for example, 
may be ve ry mucb smaller an d bave the 
same or a larger factor of safe ty of 
s tr engt h, be sides the grea ( su periority 
in wear ing qu ality. Tb e tungst en round 
wire can be ground to one,half its thick­
ness and two piece s placed together for 
a split pin a taehrnen t, with the corre­
spen din g gr eat advantages o r strength 
a nd wear. The superior strength is of 
grc.'i; l value in making anchorages to vi­
tal teeth, for small posts can be put in 
laterally t o the pulp and still bave suffi ­
cient strengtb to carry their load. 

The tungsten is al so very valuable and 
ad vantag eous for the connecting bars 
between sa dd les, used as removable 
bridges and plates. For irregular shapes 
s everal small pieces of coated tungsten 
may be laid together in a bundle or sid e 
and side and any karat of gold solder 
flowed over them, producing a rigidity 
many fold that we have been able to 
procure with...any.·ordinarv-gold. aUlL,plat­
inurn compounds. It is particularly ad ­
van tageons ' foi; the Iingual baf::at.-~io.W:~r;:" 

bar plates, • hich may be relatively much 
smaller and have a still larger factor of 
str ength. 

There are few places that tungsten 
will be appreciated more often than for 
posts for crowns, whe re we need a very 
large factor of strength with a small 
cross section, it being six to seven times 
sUITer than iridio platinum. The rungs­
t en may be us ed in much smaller diame­

..ters and still have a much larger factor 
I 
I 

~ 
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of safety. This not onl y permits UJl to 
preserve the to oth s truct ur e for ita 

much ne eded strength, but a lso permits 

of a much smaller hole in the porcelain 

cro wn, Which would 00 appreciated by 

our practising dentists, since we have 

been required to use cro-wn s for small 

teeth, which bad the strength greatly re­
du ced because of th e n eeded large hole 
for the or din a ry la rge si ze post material. 
The gold base for a por celai n c rown will 
be made by building th e wax pattern 
base a bo ut the pos t, un dernea th the por­
celain crown an d proc eeding in th e usua.l 
wa y to cas t directly on to th e pos t, The 
hot go ld compounds u.nite wi th the a llo yed 
aurtaces of the tungsten, making a per­
feet union bet ween th at is very strong. 
While the coeffic ie n t of expa nsio n and 
con trac tio n of tungsten and molybde n um 
are much lower than that of porcelain, 
making it un ad visable to fuse porcelain 
directly around them, as is don e over 
platinum, th ese metals probably will 
have an impo rtant place for pins for por­
ce lain t eeth. becau se of their much great­
er strength . This may be done by put­
ting a metal over the outs id e of the 
t ungs ten or molybdenum, which has a rel­
a tively high coefficient or expa nsion and 
will. thereby, correc t for the too low co­
efficient of these metals a lone. This is 
done in part a t pres en t, by putting a 
platinum coating ove r an ir on a nd ni ck el 
compound, al so by solde ri ng a non-plati­
nu m pin into a p latinum tube, which has 
been baked into the porcelain. On 3£. 

count of their m uc h grea ter tensile 
s t r ength, not only may you use smal le r 
s izes of pins, but it is not improbable 
th at a removable pin bridge tooth will 
be cons t ructe d, us in g tbese metals. 

Both tungsten and molybdenum are- of 
gr eat advantage to prevent the distortion 
of M. O. D. .of horse shoe sb aped W ays. 
T h e method of using, is to ei tbe r bend 
suitab ly a pi ece of tun gs ten or mo ly bde­
num or us e a s traig h t piece and imb ed 
it in to the wax pattern in the cavity,' 

T he wax pattern is thereby pr evented 

[rom wa r ping or shortenin g ac ross the 
occlusal dimensions by tb e rigidtty of the 

tungsten or molybd enum. The pattern 

is inv ested in th e usual way as though 
the metal s uppor t was not within the 

wax. It can no t get far out of position. 

whe n th e wa x melt s from ar oun d it and 
the gold is ca st abo u t it wi th out a sp ecial 
considera t ion [o r th e me tal bar. AJ3 the 
go ld contracts about it, it is prevented 
from behaving acc ording to i ts normal 
law or con traction, an d it do es not sho r­
ten a cross the occlusal as i t otherwise 
would. The co efficient of con trac tion 
and expansion of these me tals .is so much 
lower than that of gold, which latter in­
creases its rate as it approach es its 
melting point, that the total dimension 
change of t ungs te n between room tem­
perature an d the temperature of molten 
g-old is a bo ut ~ t hat of go ld a nd its or­
dinary a lloy compo und s, for that same 
range, while the change wi th mo lybde ­
nu m for that temperature r ange is only 
a bout 1-6 th at of gold and its compounds. 
The [udi cio us use of thes e me tals under 
these conditions make i t possible to 
make difficult cast r estorations whi ch 
will go into place wi th much greater 
f reedom a nd accur acy than wh en they 
are not us ed, unless a ve ry caref ul tech­
nic is used to intro d uce a n e rror in the 
dimens ion s of the wax aft er rel ea sing 
its elastici ty s ufficie n t to com pe nsa te fo r 
t h e contrac ting gold. 

Another im por tan t use for th es e 'two 
metal s is for spec ia l br oac hes for treat­
in g r oot canals, particular-l y for the sul­
phuric acid treatment: Mol ybdenum, on 
a ccount of its being softer follows the 
can a ls more r ea dil y than tungsten. an d 
being ex ceptionally tough, is in little 
danger of being broken . Ne ither are 
affec ted by tb e acids that woul d be used 
in th e toot h . On ac coun t of its being 
brittle, ho we ver, tungsten r equ ires to be 
used witb greater ca re a nd judgment 
than mol yb denum when us ed for broach­



45 PRICR-TUNGSTEN .A..1'\1D iVIOLYDOENUM. 

es. It is difficult to cu t barbs on the 

tungsten, though th ey can be cut readily 

in the molybdenum. 

Tungsten is particula rIy well adapted 
for Instruments for mixing and handling 
cements, because of its r ea ls ti n g action [Q 

practically all acids. 

Tungsten has relatively very higb ther­
mo conductivity . This fa ct, together wit h 
that of it s non-oxldlztng qualities at ordl­
nary temp eratures, makes it s uperi or to 
pla tin um and platinum iridium for all 
forms of make and brake contacts for 
ele ctrical appliances, in Iact it ha s al­
ready largely supplanted platinum for 
this purpose . 

We shall expect to dis cuss some prac­
tical us es for palladium and its com­
pounds in a later issue . 

Palladium may be purchased by any­
one directly or thru hi s dealer from the 
American Platinum Vyork's, Newark, N ew 
J ersey, or fr om any other dealer in noble 
metals. The cos t at the a bove named 
place will be approximately $4'8.00 pe r 

ounce for % ounce or less, or $46.00 an 
ounce for larger quanti ties . Please note 
thIs is equ iva le n t to buying platinum at 
about $26.00 an ounce since the bulk of 
palladium is n early double tha.t of platl­
zium per ounce. 

The m etallurgical res earch departmen t 
will not s upply me tals for comm e rcial 
purposes, They will, however, supply 
limit ed quantities of coated or bare 
tungsten and molybdenum for dental ex­
perimental purposes and at tbe cost to 
us plus postage. The m on ey must ac­
com pa ny the . order as we ca nnot open 
accounts. Sp ecial to rms a r e provided 
both for ordering a nd for reporting the 
results of th e experiments to this depart­
m ent. F or thes e yon will addres s Wes­
ton A. Price, Chai rma n , 1040 6 Euclid 
Ave. , Cleveland , OWo. 

As tbis goes to press we are greatly 
enco ur age d that a satisfactory flux wtil 
be developed for tungsten and molybde­
num. 'We can n ow gold solde r tungsten 
with t he aid of a special flu:'{ . It is n ot 
en ti re ly salis factory as ye t, however. 


