
Concave 
Rectangle
 A facet design for a new machine
 BY DALAN HARGRAVE

The TradiTional recTangular cuT gemsTone has long 
straight step cut facets. If you’d like to make life a bit more 
interesting, try adding some concave facets to a standard 
rectangle design. 

For this project, the only substantial change I made was 
to place parallel concave facets to opposite sides of the 
pavilion. That simple change dramatically enhanced this 
sunstone — adding brilliance and color distribution. The job 
was made easy because of the features on the Ultra Tec 
Fantasy Machine.
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girdle
angle index

90.00° 96-48

90.00° 24-72

45.00° 96-48

70.00° 24-72

SkiLLS 
■ Faceting machine use

select a suitable piece 
of rough and preform 
the stone on a flat 
faceting machine using 
these index settings and 
angles. Cut the girdle in 
opposing pairs and size 
the rough for maximum 
yield. The length and 
width proportions are 
optional. The 45 degree 
sides should be the 
longest.
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See “Easier Fantasy 
Cutting,” Dalan Hargrave’s 
review of the Fantasy
Machine from Ultra Tec, 
in Lapidary Journal
Jewelry Artist.
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since the same Ultra Tec faceting head 
and mast are used, the gemstone align-
ment and index stay the same — a 
really nice feature of this setup. To avoid 
damage to the stone, remove it from the 
keyed quill, then mount the mast on the 
Fantasy Machine. 
To align the mast to the Fantasy Machine, 
set the base plate with the motors at-
tached at zero. My preferred method of 
alignment is to use two pointed dops, one 
in the quill and the other in the drive mo-
tor. adjust until the dops are parallel using 
the pitch adjustment on the mast mount-
ing system on the Fantasy Machine. With 
practice, this should only take a minute 
or two.

Place the stone back in 
the quill and ensure it is 
securely seated back in 
the keyed dop arrange-
ment. Then, adjust the 
motor base angle to 45 
degrees and the facet 
head angle to 45 de-
grees. 

note: These two set-
tings don’t always have 
to match, but for this 
project they will.

© 2011 INTERWEAVE PRESS LLC, ALL RIGHTS RESERVED.

To plan the number of concave facets 
to cut, place a pointed dop in the mo-
tor drive and set the dial indicator on 
the slide plate at a zero point while 
aligned on one end of the stone. Using 
the adjustment knob on the slide plate, 
move the slide across until you reach 
the other end of the stone. By record-
ing the distance and dividing, you can 
plan the number of facets to use on 
your particular stone. For this project, 
concave facets were placed at 3mm 
increments.
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align the stone with a 
cutting mandrel; I used a 
13mm diameter mandrel 
for this project. since 
the stone is already 
preformed, only a small 
amount of material will 
be removed, so a 1200-
grit plated mandrel will 
do the job. also, set the 
amplitude (distance the 
motor travels) to just 
under the full length of 
the mandrel. 

check your cuts
Color the side of the stone you are going to cut with a permanent marker and 
do very slight test cuts to double –check your planned concave cuts.

Once you have the stone aligned, position the water drip near the mandrel 
and attach the splash guard on the machine with a poly foam cut to fit just 
up against the mandrel. This will ensure consistent moisture on the mandrel 
as you cut.

at index setting 96, cut parallel con-
cave cuts by moving the slide plate the 
distance you need so that each concave 
facet will be where you want it. I watch 
the dial indicator, and for this stone, I 
moved the slide 3mm, until concave 
facets covered the entire length. Use high 
speed on the drive motor and slow speed 
on the oscillating motor for maximum 
control.

after cutting one side, cut the other at 
index setting 48. You may need to use a 
different dial indicator number to align 
the second side with the curve of the 
previous concave facets. It is helpful to 
make a note of the numbers for each side 
so you can repeat them during prepolish 
and polishing stages.

CONCAVE RECTANGLE 3



© 2011 INTERWEAVE PRESS LLC, ALL RIGHTS RESERVED.

repeat the two previous steps, but 
replace the 1200 grit mandrel with a 
3000 grit mandrel. I used a Batt mandrel 
charged with 3000 grit diamond — you 
should see a distinct difference in the fin-
ish of each facet.

It is important to fine-tune each facet 
and eliminate any striated lines left by 
the previous stage. To do this, set the 
oscillating motor speed (motor that 
controls the linear travel) on high and the 
drive motor speed (motor that turns the 
mandrel) down low. This will give you the 
optimal cross-cutting action and yield a 
true concave surface.

I did final polish on this sunstone with 
cerium oxide. repeat the previous index 
and slide plate settings for both sides 
of the stone. I used a new product from 
Proline: a resin bonded, high grade, 
cerium oxide mandrel. 

This mandrel can be used with just wa-
ter, but it is recommended that a slurry 
of cerium oxide be used as well. To do 
this, I use a dedicated poly foam, cut to 
just touch the bottom of the mandrel, 
which evenly distributes the slurry and 
keeps consistent wetness.

Finish the stone on a flat faceting ma-
chine. any small chips left from concave 
faceting can be retouched on the flat 
facets with a 1200 lap. For the crown, I 
used the following settings:

DALAN HARGRAVE operates GemStarz Jewelry, a 
design studio specializing in custom mountings and 
gemstone cutting, including his signature GemStarz, 
GemHeartz, Spirographic, compound concave, and 
3-D Illusion cuts. He was awarded The Final Cut in the 
2009 Gemmys competition for a Spirographic ame-
trine. He can be contacted at gemstarz@gvtc.com.

crown
angle index

35.00° 96-48

35.00° 24-72

25.00° 96-48

25.00° 24-72

0.00° Table
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