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pheres is imposed upon the cylinder 1 by movement of 
one or both punches 9 and 10 toward each other which 
results in a reduction in size of the various parts of the 
assembly, particularly those parts heretofore described 
being electrically and thermaliy insulating high pressure 
transmitting material. 

Together with high pressure, the material 6 and cata 
lytic plugs 7 and 8 are subjected to a temperature on the 
order of 1200-3000 C. for a period of a few seconds 
to several minutes. While various methods may be uti 
lized to obtain high temperature conditions, in the pre 
ferred form of this invention, resistance heating is em 
ployed by conducting electric current from a suitable 
source (not shown) to one of the punches, for example, 
9, by means of conductor 2i. Current is then conducted 
through the punch 9 through ring 19 and disc 8 and into 
the catalytic plug 8 and material 6. Current continues to 
flow in the reverse order of parts to punch. 10 and con 
ductor 22. 

In addition to varying the temperature and pressure, 
the diametrical difference in plugs 7 and 8 may also be 
utilized as a form of control since it is apparent that in 
resistance heating the smaller diameter plug gives rise 
to a higher temperature and thus the diamond transforma 
tion takes place sooner on the smaller diameter plug. In 
this manner, the individual diamond growth on the plugs 
may be controlled so that the growth on one of the plugs 
may be larger than on the other and/or the number of 
diamond crystals formed on either may be limited. Fur 
thermore, the invention is readily adaptable to the grow 
ing of diamonds on a single support, if desired. 

This process results, as shown in FEG. 1, in the form 
ing or the growing of a cluster or crown 23 of diamond 
crystals in the material 6 adjacent the plugs 7 and 3, and 
essentially on the end surface thereof, thus providing 
clean side and end surfaces to facilitate joining to a 
tool holder. Various forms of control including the 
above-mentioned may be exercised over the diamond 
forming process, so that the number of crystals formed 
about the plugs 7 and 8 may be made to vary, for pros 
pective particular future usage, from large clusters of 
crystals to 3 or less. This cluster or crown 23 of dia 
mond crystals is firmly bonded, or surrounded and ce 
mented together by the nickel plug in the growing process. 

After the assembly is removed from the high pressure 
high temperature apparatus, the crushed cylinder 1 is 
removed, and the plugs 7 and 8 parted through the 
graphite. The diamond crown 23 on the plugs 7 and 8 
is cleaned by removing excessive carbon and perhaps 
some nickel to expose a desired crown configuration. In 
this respect, it may be appreciated that the diamond 
crown 23 may also be reduced in size, or otherwise shaped 
to a particular form suitable as a metal or other material 
cutting or dressing tool. 

In FIG. 3 there is shown a well known type of tool 
holder 24 whose working surface 25 contains a recess 28. 
Into the recess 28 there is placed one of the plugs 7 or 8 
with its preformed diamond crown 23. The plug is main 
tained within the recess 28 by soldering, brazing, cement 
ing, or other well known forms of joining. The attach 
ing is facilitated since diamonds are grown on less than 
all surfaces of the plug or on portions only thus leaving 
clean geometric surfaces for the soldering, brazing, ce 
menting, etc. Such a finished tool may then be em 
ployed for various cutting and grinding purposes, gen 
erally heretofore requiring particularly hard metals and 
materials, and furthermore for special uses where such 
metals and materials have been found not satisfactory as 
compared to the cutting and abrasive qualities of dia 
monds. 
The following specific example is given as an illustra 

tion, and not as a limitation, of my invention. The cyl 
inder 1 as herein described together with the graphite and 
plugs of nickel were inserted in a high pressure press ap 
paratus and subjected to pressures on the order of 90,000 
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atmospheres while simultaneously heated to a tempera 
ture of approximately 1700-1900° C. After a period 
of 2-3 minutes, the cylinder was taken from the high 
pressure high temperature apparatus, the nickel plugs 
were removed from the vessel and excess graphite cleaned 
therefrom. On each of the nickel plugs, diamond crys 
tals were formed or grown with an average diametrical 
size of 100-200 microns in clusters firmly bonded or ce 
mented together by the nickel plug. Thereafter, the plugs 
were mounted in a tool holder for satisfactory perform 
ance as a grinding tool, and in plural form on the Surface 
of a disc as a grinding wheel. 
While other modifications of this invention and varia 

tions of apparatus which may be employed within the 
scope of the invention have not been described, the in 
vention is intended to include all such as may be em 
braced within the following claims. 
What I claim as new and desire to secure by Letters 

Patent of the United States is: 
1. The method of producing diamond tools which coin 

prises, placing a quantity of graphite centrally in the bore 
of an electrical and thermal insulating high pressure trans 
mitting material cylinder, inserting a catalytic metal plug 
in said bore on each side of and adjacent the said cen 
trally located graphite with the side surface thereof con 
tacting the bore of said cylinder, subjecting said plug, 
graphite, and cylinder to high pressures in the approxi 
mate range of 50,000-110,000 atmospheres and high tem 
peratures in the range of 1200-3000 C, maintaining said 
pressures and temperatures for a period of two to three 
minutes to cause diamond crystal formation only on the 
portion of said plugs adjacent said graphite while main 
taining the remaining portions of said plug free from dia 
mond growth thereon, reducing the temperature and pres 
sure, removing said plugs with the diamond formation 
thereon from said cylinder, shaping Said diamond forma- . . 
tion to a cutting configuration, and mounting said plugs 
in tool holders by means of portion of said plug main 
tained free of diamond growth. 

2. A method of producing a diamond tool plug having 
diamond growth thereon which comprises, placing a quan 
tity of non-diamond carbonaceous material in a bore of 
an electrically and thermally insulating high pressure 
transmitting material vessel, inserting a diamond catalytic 
metal plug in said bore at one end thereof on at least one 
side of said non-diamond carbonaceous material with a 
substantial side surface portion of said plug out of contact 
with said graphite, subjecting said metal plug and non 
diamond carbonaceous material and vessel to a high tem 
perature of at least about 1200° C. and high pressure of 
at least about 50,000 atmospheres to cause diamond crys 
tal formation on said plug only where adjacent said non 
diamond carbonaceous material, maintaining the remain 
ing portions of Said plug out of the range of diamond crys 
tal formation so that a metal surface free of diamond 
growth is provided for joining said plug to a tool holder, 
reducing the temperature and pressure and recovering 
said plug with diamonds thereon. 
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