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COMPLETE SPECIFICATION
Improvements in or relating to a method of Polishing a Cutting
Edge of a Diamond for a Cutting Tool
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1, HuMeerTo FERNiNDEZ-MORIN, of In-
stituto Venezolano de Neurologia e Investi-

i ' Cerebrales, Ministerio de Sanidad,
mﬂ Vencrusla, 2 Natonal of

for wiieh 1.

do herzby declare the invention,
that a pazent may be granted to me, and
m=thod by which it'is 1o bé performed, to

be particularly described in aod by the follow-
ing stslement:—

The invention relates to a method of polish.
ing a cutting edge of a diarmond for a cutting
ool as may Be used in ths cutting machine
described and claimed in Patent Speciication
Mo, 799497 (Application No, 25236/55) from
which the present ificadon has been
divided out.

It has been proposed to polish a diamond

by holding it in contact with a rotadng disc
coated with dizmond paste, the diamond bei
pﬁhhadbyﬁ;gpmdmglmmn{&:amnd

particles contzined in the paste. Such a
polishing method is dependent on the grinding
activn of the diamond icles, and does not
lead to the cbtaining of diamond cur-
ting of 9.001 to 001 micron thickness,
as prior to reaching such fine limits of thick-
ness the cutting edge is conunually broken by
the action of the grinding ] ]

It is an obfect of this inventicn to obtain

icularly sharp and even curting edges of
to 0.01 mucron thickness.

The inventen m"ﬂmnfin dl m:thu;l of
polishing a cutting edge of g diamond for a
curniog. Euul. comprising the steps of applying
2 paste comprising a diamond pewder of grain
size between 0.002 and 0.005 micron: and a
liquid to a side surface of a disc, romung the
disc, and while the disc is being rotated hold-
ing the diamond at a fixed angle o the surface
of the disc and in contact with it, the disc
being rotated at such a speed thay its linear
specd at its regson of contact with the damend
is such thar by frictional eifects on dw dia-
moud a high tsmperature having 3 durmng-ol
eiicet on surfzee wregularides of the diamund
in produced.

Iinice F1.6d.3

gg

The advantagecus effect of the gréin size
chosen has been found in procrice and moay
perhaps be explained as fo f—

By using a paste comprising diamond pow-
der of a grain size berween 0.002 and 0.005
Elif.'l'l}n, 'I:E:hfm i :hlfl:m nm diamond e

ein ished are such as o uce a hi
temsarFlumre having a burning-of effect on
surface im%giﬁes, rather than a wearing-
off effect. burning-cff effect docs mot
cause the edge to be broken during
formartion, or at leasy not to the same cxtent
as with the previously proposed methods.

Preferably the diamond is polished in a
directon according to its grain. The diamond
may be of bort, in which case it may be
polished in a direction parallel 1o its natwral
scparating planes and to its cutting edge.

In performing the method hereinbefore de-.

fincd, use is made of the facy thar certain

induserial diamonds, for example bore, are

built up of submicroscopically thin layers (the
ﬂ].i:nmusg having a thickness cf only ﬁ?ﬂ]]f o
0.005 microns), and the diamonds are easily
split :Im;gdlcphncsnfthesgfaym The
cutting edges obtained by splitting are irregu-
lar and are firsy ground by means of a fne
diamond powder on an iron plate according to
usmLmtirehuds. It is, hﬂm&'ﬂ’ necessary Lo

i edges subsequently with an uluwa

ne diamnnddgpnwdgr of ragn size between
0.002 and 0.005 microns. is polishing can
be effected with good results by using a
machine to be hercinafier described.

To make the inventon clearly understood
reference will now be made to the 2ccompany-
ing drawings, which illustrare, by way of ex-
ample. a machine for pecforming the method

*of This inveption and in which:—

Fig. 1 is a perspectve view of a polishing
machine for obtaiming 3 paricuiarly sharp cut-
ting edze on 3 damond; 2ad

Fig. 2 is a «<ide view of the machine of Fig.
I

he mavhizs illesteared in Fizs. 1 and 2

Brew fn ek pranmer thay (e diamond,
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ithg cdze of which is to be polished, is fixed
to an ¢nd of a rowable lever and fed therchy
o the surface of a disc rotating at a hizh
speed, @ paste containing wlra-fine diamond
powder being applied 1o the disc. The
machine illustrated comprises a base 43 1o
which a support 46 is screwed, which has two
brackets 47. A grinding disc 48 is keved to
a shaft 49 which in use exrends veruclly; the
grinding disc 48 is accurately balanced and
centred on the shaft 42 and its upper, grind-
ing, ‘surface has been carcfully polished. With
its pointed lower end, the shaft 49 bears
against a polisked plate 50 of bard metal,
carberundum, or possibly diamond, the plate
50 being capable of being raised and lowered:
the shaft 49 is held in two V-shaped bearings
51 of bronze or diamond provided in the rwo
brackets 47. A puiley Sipl:q'ﬂd to the shaft
49 is provided underneath the grinding disc
48 and is driven t:g_lmcam of a driving beit 53
by an clecmic driving motor (not shown)
possibly through a suitable gear. The grind-
ing disc 48 and the pulley 52 are keyed on the
shafy 49 berween two bearings 51. For
raising and lowering the plate 50, the same is
connected to 2 screw 54, screwed into the base
45. A locking out 55 locks the screw 54 in
position.

The electric driving motor may have a
rotational speed of 5,000 to 40,000 rowations
per minute. By means of a suitable gear the
grinding disc 48 may be rotated with a speed
of between 10,000 to 400,000 rotations per
minute, Usually, a speed of between 20,000
1o 40,000 rotadons per minute wiil be chosen.
By the combination 6f V-shaped bearings and

inted supporting end of the shaft 49 :he
balanced grinding disc can be rotatzd cvenly
and free of vibrations even at the highest
speeds ing.

A holder 56 for a diamond 57 to be sharp-
ened is inserted in the sleeve-like free end of
a lever 58 and can be fixed in a desired ad-
justed position relatively to the lever 58 by
means of a screw 59; the lever 58.is rotatably
mounted on a horizontal stud in a fork 60 fixed
to the upper end of a vertcal coiumn &1,
which in rurn is roratably mounted in a vertical
cylinder 62 fixed to the base 45.

A spring 63 connected o the lever 58 and
to a rod 64 mounted on the fork 60 tends to
draw the lever 58 upwards from the grinding
disc 48. One end of an operadng lever €5 is
pivoted to an arm 66 and a link 67 intercon-
nects the levers 58 and 65 so that the holder
56 for the diamond 57 can be lifted, lowered
and turned sideways by means of the operat-
ing lever 65.

i lerie " ugren” lower ™ angd the like
refer to the pooiten of the machine when in
Use, har is 1 ray, 95 shown in Figs. 1 and 2.

The ultra-fine dizmond powder used for
grinding is ebained by repeared centnfuging
and” ultra-cenurifuging (3¢ abour 60,000 roca-
tions per minute) of an oil suspension of fine
diamond powder. When a powder of the
cesired grain size (0.002 to 0.005 microns)
has been obtained by centrifuging, it is mixed
with a suitable liquid to a paste, which is
applicd in a thin layer ro the grinding disc 48,
1he pre-ground diamond is mounted in the
holder 56 and is carefully brougnt into contact
with the grinding paste on the disc 48 along
Its coUre curing edge, the operation being
continuaily watched through a microscope of
2 30 umes magnification. In this manner a
skitled expert can obmin a particularly sharp
cutting edge which even when magnified 700
umes appears a5 a completely recrlinear line
The cutting edge may have a thickness of
between 0.U01 and 0.01 microns and an in-
:iudud angle of between &0° to BO°. 'Ij:l:u:

ape of the cutting edge is of importance for
the quality of the sections made by means of
the microtome described in Patenr Specifica-
tion No. 755497 (applicatien No. 25236/55).

WHAT 1 CLAIM 1S:—

1. A method of polishing a cutting edge of
a diamond for a cutring tool, comprising the
steps of applying a paste comprising a diamond
powder of grain size between 0.002 and 0.005
microas and a liquid to a side surface of a
disc, rotaung the disc, and while the disc is
being rotated holding the diamond at a fixed
angle to the surface of the disc and in conract
with it, the disc being rotated at such s speed
that jrs linear speed ar its region of contact
with the diamond is such that by frictional
effects on the diamond a high temperarure
having a burning-ofl effect on surface irregu-
laritics of the diamond is produced.

2. A method as claimed in claim 1, wherein
the diamond is polished in a direction accord-
ing to its grain _

. 3. A method as claimed in claim 2, wherein
the diamond is of bort, and is polished in a
direction parallel to its narural separating
planes and 1o its curting edge.

4. A method of pelishing a curting edge of
a diamond for a cutting tool substandally as
hereinbefore described with reference to the
accompanying drawings.

WALTHER WOLFF,
78, Woodlands, London, N.W.11,
Chartered Patent Agent,

Leamington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Preys.—1958,
Published at The Patear Office, 25, Southampion Building:, Logdon, W.C.2, from which
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