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Diamond growth is reported to occur as epi taxial thin films on diamond 
substrates. 

I:-;sTRmrEXT.uIOx 

Thus far, with the exception of the epitaxial film process, concur
rent pressures and temperatures of at least .. 1,5 kilobarsl and 11500 c., 
respectiY(~ly, have been found necessary to effect diamond growth. Figure 
1 provides a schemat ic summary of the principal types ot instruments 
which have proven capable of primary diamond synthesis. 

Figure l(a ) illustrates the now famou s " Belt" high pressure-high 
temperature apparatus of the General Electric Company (Hall, 1960). 
This type of device produced the first synthetic diamond. It is still one of 
the most efTective pressure vessels available today. Its principal design · 
feature for generating high pressures is the co mpressible preformed 
conica l gasket. 
_ Figure l (b) shows a cross sectional schematic of the "Su pported 
Stepped Piston-Cylinder" chamber of the U. S. Army Electronic Re
sea rch and DC\Tlopment Labora tory ( (;iardini and Tydings, 1959 and 
1 ()6l ). Th is dcvice is Cit pa bit: of general i Il~ -; U";(:I i ncd pressures and tem
peratures to 100 kilobars and 25noo c., rc:,pec tively. It has been used for 
most of the \\"ork on dia monel report ed herei n. 

Figure l (c) pro\·id, ·:, a p"r'llllli\v '( ' hcmali, ' oj 11. T. lIall's " :'Iulti
."\Il\·il" pressure apparatu-. (If Il'l raill·dra l (On/I)..'I1"11 inn (Hall, 1958). This 
device normall y fu nctions on the principle of ;In , \Iruded co mpressible 
gasket. It recently has been obsen'ed, ho\\"ever, that preformed compres-
ible gaskets provide superior performance.2 Sample deformation nor

mally ellcou ntered is markedly red uced because of the diminished dis
pla ce mcllt of compressible solid from the pressure cavity. 

Figure l (d ) presents a cross sec tion of the "Girdle" chamber developed 
by the Batt elle :'Icmorial Institute ( \\,il son, 1960). Although similar to 
the "Belt" in geometrical appearance, this device utilizes the elasticity 
of multiple steel binding rings in place of the compressible gasket princi
ple. 

Figure l (e) illustrates the " :'Iulti-.-\nvil " device of cubic configuration 
first used by Allmiinna Svcnska Elektriska Aktiebolaget (Liander and 
Lundblad, 1960), and recenLiy developed into a self-contained unit by 
Barogenics, Inc. (Zeitli n et ai" 1961). A st ructural frame\\'ork supports 
and direc ts six centrally converging hydraulic:t1ly pOII'ered am'ils oriented 

I 1 bar= 1.0197 kg/cm2 =O,9869 atmosphcrc,= l ·L'i038 psi, = 1 X 1()6 dynes/em!, 
2 Baw! on "'ork conducted at this laboratory "ilh 2000 ton force capacity multi-anvil 

dc\'ices. I'rdormcd gaskets should be an integral part of the compressible solid \I'Clrkpiece 
ra thcr Ihan attached thereto, 
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FlG. 1. .\ schematic summa ry of high pressu re-high temperature 
apparatus capable of synthesizing diamond. 
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