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Equipment has heen consl rueted (or experimentation at very hil(h pH'ssurcs and tempt'rat un·s. Wilh the modified 
Uridgman anvil device descrihed, it has proven possihle to maintain prl'ssu res in rxcess 1)( ]O()()(X) '11m simul 
taneou ly with temperatures ahove 3OOO°C (or peri(xls I(Tcnter than (Jnc huur. [The fixed point s used 10 in (er this 
pressure arc taken to be thc pressure valucs established hy IIridl(man for discontinuities of the dedrical n:sistan(T 
o( bismuth and harium, 25650 kg em I and 80 000 kg em " respcctivl'ly, and callcd the hi~muth and harium 
points. R(.'Cent unpublished work indicates that the harium point pres~ure will prohahly have to I.e revised d(m 11 -

ward materially, reducing our pressure estimates in the upper rang(·.] The usc of an cxtrudahle pla.stic mmpn·ssi hlt· 
gasket is described. Several considerations arc presented concerning Ihl' support of high prcssun: comp .. "cnts con 
st ructed of cemented tungsten carhide. Coesite, a lmandile, Ilnd diamond ha\'e hecn sYllthcsi7.cd in I he ;iPl'aralu,_ 

INTRODUCTION 

A 'IMPLE modiflcd Bridgman anvil device ))as bcen 
construct cd using a radially composite compressible 

ga~ket geometry. The equipment resembles the Hall " Belt" 
apparatus described in a recent article l but large relative 
compression of the gasket is achieved in a difTerent manner. 
The high pressure ('ore o~ the apparatu~ which is shown in 
Fig~. 1 and 2, consists of two f rusto-conical cemen ted 
tungsten carbide rams and a cemented carbide core vessel 
!'\upportt.'<i radially by pressed-on alloy steel cylinders. 
'emented tungsten carbide with 6% coLalt h:\s been used 

throughout thi~ work. Pre~surc is generated by advancing 
lhe rams with a hydraulic press, compre~sing the contents 
of the core ves~c\ while compressing and extruding the 
ga~kct seaL The pressure tran~mitting medium has been 
pyrophyllilc. Internal healing is provided by passing an 
r1ectric current via the rams, through a conduction heating 
lube along the axil; of the core vesscl. ' ·

2 The sample to be 
invCl'tigated lies within the heating lube. Pressure cali
bration of thi s system has heen made by the s tandard 
procedure of observing sharp changes in electrical resist-
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anct's during polymorphic tran siti()n~ at fixed pfl",~urt' .., 

with wi res of Hi and Ha inside a si\vt'r r hloridt' sleevt' re
placing thc tcsting tube. For the ~ -in. \Jon: sy:.. lem , thl: 
loac\~ ft'quired to reach the Hi I - II lransition, takcn to be 
25650 kg/ cm2,a and thc transition in narium, taken to be 
80000 kg/cm2,3 were 56 tons and 16S tons, respectively, 
y ielding 100 000 kg/ cm2 at about 20S tons. Temperature~ 

FIG. 1. ('ross section of modified Bridgman anvil device. (.\ ) safct), 
ring, (B) binding rings, (C) shim, (D) Teflnn compressible gasket , 
(E) cemented tungsten carbide ram, (F) ram support , (G) steel ue
compression cap, (H) pyrophyllite pressure transmitting cylinder. 
(K ) cemented tungsten carbide die, and (J) sample container and 
heating tube. . 
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