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Figure 1. The cutting pro-
cess is critical to the
transformation of a dia-
mond from a simple crys-
tal to a brilliant faceted
gem in a beautiful piece
of jewelry. The faceted
diamonds in these con-
temporary rings range
from 1.04 ct for the
smallest oval to 1.96 ct
for the largest marquise.
Courtesy of Hans D.
Krieger, Idar-Oberstein,

Germany; photo ©
Harold e Erica Van Pelt.




Figure 2. Many decis:
are required to turn d
rough diamond like t:
macle on the left int
fine triangular brillia::
cut diamond like the

stone on the far right

Courtesy of Kleinhau-
New York; photo © Hu:
e Erica Van Pelt.



OTa «KoHBelepHasa NieHTa» 9KOHOMUKW NoKa3sbiBaeT
N06aBOYHYIO CTOMMOCTb, KOTOPYIO anmas noryyaeT B npouecce
OT €ro U3Brie4YeHnst U3 Heap — 40 NOTPEOUTENS HOBENTMPHOIO
n3nenus

Relative Value of a Diamond
from Mine to Jewel

Mining & sorting Manufacturing jewéléi? " Retail jeweler \

$0 $50

Polished trading . Profit L
$26 $30

Figure 3. This economic "conveyor belt" illustrates the added value that a diamond attains as it passes
through the manufacturing process from the mine to the retail jewelry store. Typically, within this
conveyor belt, the diamond manufacturer’s component is only a very small portion of the ultimate
retail value, about 2%. Within this narrow range, all manufacturing costs must be included as well as
some profit for the manufacturer.



Figure 4. The most critical stage in diamond

manufacturing, marking the diamond for sawing

or cleaving, requires a complex decision-making
Hanbonee process to optimize the value of the finished
OTBEeTCTBEHHAaA 4YaCTb B Siones.

obpaboTke anmasa —
9TO NOAroTOBKA €ro K
pacnmmBaHunio Nnu
packarblBaHUIO, YTO
TpebyeT NPUHATUS
KOMMeKca peLleHnn
Ong nofyyeHus
MaKCcMarnbHou

Bbirfroabl B KOHEYHOM
KaMHe.




Ha atux anarpammax
npuBeaeHbl NpUMepsI
noncKa npaBuIibHbIX
peLleHnn Npu packpoe
KpucTtanna-colpua.
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Figure 5. These graphs show the relative prices per carat and per piece for cut diamonds with weights
primarily below (top) and above (bottom) approximately 1.00 ct. Note how the price differential
increases significantly as carat weight increases (assuming other factors are identical; for the purpose of
this illustration, the diamonds are all round brilliants and all have the same color and clarity grades).
At certain key points (such as near 1.00, 2.00, and 3.00 ct), price jumps sharply. In the diamond-manu-
facturing process, the price per piece of the single stone—or total price for the two stones—cut from the
original piece of rough is the crucial value to maximize. Even though case B will yield a 0.75 ct stone,
case A provides the greater total value for the original piece of rough. However, the added value for the
1.15 ct stone that case C will yield makes it the better choice than the two equal-size stones in cace D




Macca kpuctanna 2 ct

Cnyyawn A. Kpuctann
packpamBaeTcs Ha aBa
OOVNHAaKOBbIX KAMHSI MacCOW
no 1 ct, N3 KOTOPbIX NOCe
OorpaHKku Bbinget 2
6punnuanTa no 0,5 ct
KaXkabln, ooLen
CTOMMOCTbIO 5,2 TbIC.4OMN.
Cnyyaun B. [Nlocne packpos
1 KaMeHb B cbipbe 0,5 ct,
nocre orpaHku — 0,25 ct.
BTopon kameHb B cbipbe 1,5
ct, a nocrie orpaHku 0,75 ct.
Macca B 0boux cny4dasix
oanHakoBasi, HO CTOMMOCTb
6punnNrMaHToB B NEPBOM
cryyae BbllLe Ha 607 gonn.

1.00 ct rough to 0.50 ct polished
0.50 ct x $5,200 = $2,600

0.50 ct x $5,200 = $2,600

1.00 ct rough to 0.50 ct polished

0.50 ct rough to 0.25 ct polished

0.25 ct x $1,872 = $468

0.75 ct x $5,500 = $4,125

1.50 ct rough to 0.75 ct polished
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Macca kpucrtanna 3

ct

Cnyyan C. OguH
KOHEYHbIN BpUNInaHT
0,35 ct, a BTOpOU 1,15 ct
OatT CyMMapHYHo
cToMmMocTb $10.108.
Cnyyau D. Oba
bpunnnaHTta
oaunHakoBble no 0,75 ct,
obLwen CTOMMOCTbIO
$8.250.

Kak Bugmnm, 3gecb
pesynsrar
NPOTMBOMNOSTOXHBIN:
BapuaHT C gaeT KaMHU
Ha 1858 gornnapos
OOpOoXe.

-0.70 ct rough to 0.35 ct polished

Q.35 ct x $39580 = $1 025,3 ,

1.15 ctx $7,700 = $8,855

2.30 ct rough to 1.15 ct polished

1.50 ct rough to 0.75 ct polished

0.75 ct x $5,500 = $4,125

' 0.75 ct x $5,500 = $4,125

1.50 ct rough to 0.75 ct polished
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Figure 6. The marker uses the Sarin Dia-Expert
system (here, with Dia-Mension hardware) to
help identify the best position to mark a rough
diamond for sawing or cleaving. The system con-
sists of a sample stage, light source, and camera
(inset), as well as a computer system. Within an
image of the cross-section of the rough diamond
that is depicted on the computer screen, the oper-
ator may ask the computer to superimpose com-
puter-generated outlines of possible cut stones
that could be manufactured from this particular
piece of rough. In the option shown here, the
solution is unusual, since the table facets of the
two proposed cut stones are not adjacent to the
sawing plane, which is the most common
arrangement. Photo by James E. Shigley.
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[MpencTtaBbTe cebe BennymnHy 0,05 mm! HeEBOOPYKEHHBIM rf1Ia30M MPakTUYECKN
Hepasnuymma. Ho npu packpoe anmMmasa oHa MOXET UMETb ApamMaTndecKkune
NocneacTBus, YTO UNMOCTPUPYETCA AaHHbIM PUCYHKOM. PaccTtosiHue mexay
OBYyMSA nNriockoctamu 0,05 mm. PasHuua B CTOMMOCTM KOHEYHbIX OpUnnnaHToB

cocTaBngaeT 2377 agonnapos!

Right decision

|

{

0.78 ct x $4,125=

$3,217

f
|

1.05 ct x $8,720=

$9,156

Wrong decision

0.83 ct x $4,600=
$3,818

0.98 ct x $6,100=
$5,978

e ————————————

Total = $12,373

Total = $9,796

Figure 7. The marker must carefully
evaluate where to place the marker
line on the rough diamond so as to
achieve the maximum yield from
that piece of rough. As this illustra-
tion shows, even a small, 0.05 mm,
change in the placement of this line
can result in a major difference in the
total price of the two final cut dia-
monds. To determine the price per
piece, the final carat weight of each
stone is multiplied by the price per
carat (using the same relative prices
as are given in figure 5).



bonee cnoXxHble 3agayn ctaBaT
nepen toBENMPOM BKINOYEHUS B
KpucTtansne anmasa. 34ecb emMy
NpUXoONTCA peLllaTb Kak
NoNy4YNTb MakCUMarsibHbIN BbIXO4
OrpaHEeHHOro KaMHs U
OOHOBPEMEHHO KaK MOXHO
CUnbHee HenTpanmaoBaTb
BNUAHME BKINOYEHNS HA KAYeCTBO
6punnuanTa. B noeansHom
criyyae eanHNUYHOE BKITHOYEHNE
MOXXHO HEUTPAann3oBaTb NyTEM
NOMELLEHUSA €ro B NIIOCKOCTb
pacnuna. [lpn aToM Hago
NPUHMMaTb BO BHUMAHUE, YTO
BKITIOYEHME OTpaXXaeTcsd MHOrMMM
rPaHsIMM KpucTansa n ero Hy>kHo
NpaBUbHO NTOKaNM3oBaThb.

Good saw planeg

Real

Bad saw plane

Reflected

Figure 8. One of the greatest challenges facing
the marker is the location of inclusions in the
rough diamond and how to avoid or place them
in the polished stone. This illustration shows
the locations of a real inclusion in a diamond
crystal and a reflection of this same inclusion
produced by the refraction of light. The dia-
mond could be sawn through either location,
depending on where the marker line is placed.
If the crystal was sawn through the imaginary
"inclusion” (the reflection), the result would be
a larger lower-clarity stone and a smaller high-
er-clarity stone. If the crystal was sawn through
the real inclusion, however, it would yield two
stones similar in weight to those in the first
option, but both would be of higher clarity—
and, therefore, would have a higher total value.




Two-point
(sawing) plane

Four—point
(sawing) plane

Figure 10. The sawing plane used for an octahe-
dral diamond crystal is indicated by outline B.
Mechanical sawing commonly takes place along
such planes (ones parallel to cubic faces). This
plane is also known as the "four point” plane,
because the sawn surface has four equidistant
corners. Outline A indicates another sawing
plane, a two-point plane; such planes are paral-
lel to dodecahedral crystal faces.



Figure 11. Modern sawing machines, like this
Dialit AS500, have a pressure controller. After
setting the diamond in the machine, the opera-
tor sets the required pressure of the diamond on
the blade and the maximum velocity in which
the diamond will be sawn. The control system
continuously checks and adjusts the pressure.

DIAMATIC s sl
(o £ P

%




cure 12. In this laser-sawing operation, a YAG
r 1s being used to saw two dark yellow dia-

nd crystals. The laser beam is oriented verti-

Iv, and it strikes the upper surface of each
tal as the latter is moved back and forth by
otorized cassette. Photo by James E. Shigley:.



Figure 13. In laser sawing, a wide "path” (about
0.2 mm across) is made by moving the diamond
back and forth beneath the fixed position of the
laser beam. Then, the focal point of the laser
beam is lowered and a second, narrower path
(about 0.17 mm across) is formed. This process
is repeated several more times, with the width
of the path decreasing gradually to yield a V-
shaped groove by the time the laser beam reach-
es the bottom edge of the rough diamond.

Laser beam — fixed

Second pass

Movement
of the Stone




Three-point
(cleaving) plane

Figure 14. A diamond is cleaved along a differ-
ent grain orientation than it is sawn. Compatre,
for example, the cleaving plane marked on this
octahedral diamond crystal with the sawing
planes marked on the illustration in figure 10.
(Note that the cleaving plane is also known as
the "three point" plane because of the three cor-
ners of the cleaved surface.)
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wgure 15. With a manual bruting machine, the

wachine. In his hand, the bruter holds a stick
with another dop to which a diamond has been
plued. As the diamond in the machine is rotat-

8. the other diamond is bruting it.

Figure 16. In this photo of an automated bruting
machine built by Milano Industries in Israel,
two diamonds are mounted for bruting to create
a girdle surface on each by mutual abrasion. By
viewing the screen, the operator can correctly
position each stone and then monitor the
progress of the bruting process. Photo courtesy
of Milano Industries.




Figure 17. A manual centering system has two
video cameras, so that the operator can view
the piece of rough from the side and the top. By
rotating the image of the rough diamond, the
operator can center it on the dop before the glue
holding the diamond is hardened. First, an out-
line of the future cut stone is superimposed on
the outline of the crystal. Then, the diamond is
centered so that the maximum diameter and
maximum yield are achieved. The operator
makes sure that the image of the cut stone will
fit within the outline of the rough diamond.
Photo by James E. Shigley.



Figure 18. The Sarin automatic centering system
‘Dia-Center) consists of a sample chamber, light
source, camera, computer, and monitor. On the
weht of the sample chamber (shown above) is
2he light source, and on the left is the camera.
W& front of the holder is the mechanical appara-

Bus that moves the holder and centers the dia-
ond. The camera measures the dimensions of
¢ rough diamond, which is glued to a special
. from a number of orientations. After the
mputer decides where the optimal center of

W future cut stone will be, it moves the upper
art of the dop so that the center of the dia-

wnd and the center of the bruting machine are
-axial. Photo by James E. Shigley.




Figure 19. The automatic centering system also
constructs a three-dimensional image of the
rough diamond on which it superimposes an
image of the future cut stone that gives the best
possible fit. Photo by James E. Shigley.
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Figure 22. When polishing a
diamond by manual meth-
ods (left), one first polishes
the eight main pavilion
facets, and then proceeds to
the 16 lower-girdle (half)
facets on the pavilion. With
automated facet polishing
(right), the reverse sequence
is followed: the 16 lower-
girdle (half) facets of the
pavilion are polished first,
followed by the eight main
pavilion facets.



Figure 23. This diagram illustrates how a diamond is set in a holder (left, full holder: right, upper part) for auto-
matic polishing. The angle for polishing the 16 lower-girdle facets is indicated. When the ring comes into physical
contact with the scaife, and electrical contact is made, the computer automatically halts the polishing of that par-
ticular facet and moves on to the next. When the 16 half-facets are completed, the angle is lowered by approxi-
mately 1° and the eight main pavilion facets are polished. For this procedure, an electrical contact is made (and
the computer moves to the next facet) when the pot comes into contact with the scaife.
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