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FIG. 2. Dimensions of sllmpie cell parts. 

have been estimated from power consumption, using the 
melting temperature of nickel as the upper calibration 
point. The apparatus has been operated without failure for 
periods over one hour at a pressure of 100 000 k~ mi~ 
simultaneously with temperatures above 3()()()OC, by apply
in~ coolant to thc support rings. 

Perhaps the most outstanding characteristic of :-ur(,l'ssful 
equipment designed to n:ach vcry high prcssures and tem
peratures is that of apparent simplicity, exemplified by the 
Bridgman anviJl and its modifications. However, succcss or 
failure is often contingcnt on details of construction, surh 
as a few degrees of angle, choi('c of a correct grade of steel 
or a fraction of a percent of interference in a set of support
ing members, to mention but a flow nitical items. I'art of 
the fascination of high pressure rescarch is a:-so('iated with 
finding solutions to such problems. Details of tht· present 
apparatus will be presented under four headings : ( \ ) the 
rompressible gasket and its geomctry, (2) derompn· ... :-ion 
caps, (.n stressed ('ore components, and (-l) binding rings.! 

COMPRESSIBLE GASKET 

Probably Ihe prinl'ipal ditlil'ulty a:-os()('iatecl with Ihe 
I'ompressible gasket geomclry i ... Ihat of oblaining ... ull'lcient 
r('latin' mOl ion of the compre..,..,ing part s if a large sample 
\'olume i ... de:-ired . lIall ha" :-ol\'l'c1 thi" by u:-i ng a Ihrl'l'
dimensionall·umprl·..,sion with multiple alwib in hi " lelra
hedral (lL-\'ice .:' The .. Belt" apparat US,I abo design ed hy 
lIall, in\'ol\'l''' Ihi ck pyrophyllill' and ... 1 el'l gaskl'lillg and 
all "angular advantage." III Ihe rase of the presl'llt ap
paratus, as :-holl'n in Fig .... t and .2. the arlioll of Ihl' pla ... lir 
ga"kl'l ran hl· ... 1 Ill' cll'sni i>l·d a " one of IOl1"oii<i,lIing Ihe 
11llll'rll'i"l' UlbUpportl·d port ion of I he pyrophylli t l' prl':;:;u rl' 
transmilling lylinckr during il:; ('o llap~l' a ... Ihl' load i ~ 
applil'd. \\,ilholll Ihe ('oll ... olidalioll ga:-kl'l, Ihl' pyrophyllile 
l'rumbll'" and ... pn·ad .. out inlo a very thin layer whil h will 
pl'rmil only \'l'ry lillk fl ·la tivl' mol ion of lhl' ram ... , and 
hl'nll' \'l'ry Ii 11 Ie IOll1pn'""ion of I hI' ~ampll' rq:ion. \\'i t h 
Ill\.' 1I"1' of I Ill' pla ... lil ga"kl'l, only a ... Iighl lateral I .. "tru"ion 
of I he pyrophylli It' lakl· ... plall' and by proper l lmil e of I hI.' 
on:ritnglh of Ihl' prl · ...... lIf(· t ran ... milling cylinder, a Ihick, 
(';""i Iy ('ompn·..,,,,iblc ga~hl of pyrophylli tl' form" duri ng I Ill' 
early ... tagl· ... of Ihl' rO\11pn· ...... ion .. \ pyrophyllill' lylinder 
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0.710 in . in length ha~ been satisfactory (but perhap~ not 
optimum) on a ve!;sc\ with a bore !-in. in diameter and 
~-in. long. 

In the present apparatus, t hc plast ic gaskcts reduced tht' 
pre load necessary to reach the Bi I-II transition from 
110 tons to less than 65 Lons. (A further reduction was 
effccted by the decompression caps to be discusscd.) In 
many hour~ of operation at 100 (JOO atm and 3()()() OC, no 
gaskct blowouts have occurred. A set of trials using steel 
rams and dies made with thc rore half-anglc () taking valuc~ 
between 25 and 55°, showed less than a 10% variation in 
the press load requifl'd 10 rearh the Hi I-II transition 
indicating that u~ing thl' prl'sl'l1t plastic ga!;keting, Ihl' 
systcm is nol especially sensitive to thl' angle for pre~sun'''' 
over thc 25000 at m range at lea~l . The set in lise at pre"l'nl 
has a conc half-angle -lO a. The materials used as consolida
tion gaskets have been Teflon or polyethylene. :'\yloll. 
Plexiglas, and phenol-formaldehyde resin have bl'l'n found 
unsuitable as gaskl'ts berau~e they do not extrude. Thl')' 
have been found to compress initially, then to rupture with 
explosive violence wht'n thl' load reaches a nitical value. 
Extrusion of the Teflon or polyethylene yields a desirable 
graded pressure distribut ion along the rone clements, hdp
ing support the rams and providing axial clamping of L11i.' 
dit,. Also, With the usc of a vertically acting press, thi.' 
IOl'atin~ and oril'nting elTert of the gaskets makt·s an)' 
:1uxiliary guidanl'e for thl' die and ils supporl ring:
unm'l'essa ry , l'on:-iderabl).' ~i mplifying Opl'ntt ion of tilt' 
unit. 

Sillrt· Lloyd, cI ul. o fi.·IXJr\ dilli rulties with pyrophyllill' 
gaskel extrusion on their tl'lrahl'dral anvil di.'vire. it i:
probabll' Ihal usi ng eXlrudablt- plast ic ('on;;olidalion 
gash .... along thl' edges of Ihl' pyrophyllite Il'lrahedron 
could Ill' advanlagl'ou:- on ",ulh devilT", 

I 1(; • .1, ('0 fl ' o/modi/ll'Il Iltiol),:mall andl Ikli'l' 
~ hn\\il1~ (riti(al flarallll· ll· r~ . 
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