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1571 ABSTRACT 
A gem stone faceting machine is provided in which a 
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dop stick holder, secured coaxially on a facet spacing 
shaft which forms part of a dividing head, has capacity 
for vertical bodily adjustment, for horizontal oscilla 
tiqqhfercfsqre 21121 attwrocking movement, anqcfmo 
tary adjustment about its own axis. With reference to 
fore and aft rocking, a precision level is provided, sta 
ble in any indicating position, which tilts in unison 
with the dop stick holder, and which serves as a visual 
guide for consistently limiting the cutting of facets 
which are intended to have identical slopes to ?ne tol 
erances which are so exact as to be different in kind 
from any tolerances which have heretoforebeen avail 
able. With reference to rotary or facet spacing adjust 
ment of the dividing head, and corresponding adjust 
ment of the gem stone, a conventional index gear is 
provided having a number of teeth which is-equal to, 
or a multiple of, the number of facet cutting positions 
desired. Instead of a single, ?xed scale required to be 
used for all cuts available with that gear, I provide sep 
arate, substitutable scale plates, each having a single, 
marginal scale, and each with only those markings 
which are required for the particular job in hand. 

3 Claims, 5 Drawing Figures 
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GEM FACETING MACHINE 

This invention relates to gem stone grinding and pol 
ishing machines. 
The faceting of gem stones is a demanding operation 

because _ 

l. The material dealt with is usually extremely valu 
able material which must not be wasted or ruined; and 

2. The requirements for faceting of high quality are 
exacting. ' 

It is important, therefore, that the operative be a per 
son of responsibility and skill, and that he be provided 
with equipment which is precise, reliable, easy to un 
derstand and easy to use correctly. 
The conventional faceting machine includes a motor 

driven lap which revolves about a vertical axis and has 
an upper, horizontal working face. On the lap, or on in 
terchangeable laps of this kind, all grinding and polish 
ing operations are performed. 
On the same base alongside the lap, a stand is pro 

vided which includes an elevator and an elevator oper 
ating screw, the elevator being manually oscillatable 
about the axis of the screw. 
A frame is mounted on the elevator with freedom for 

rocking movement about a horizontal axis, the elevator 
and frame including, respectively, a reference mark 
and a coarse protractor scale for guidance of the opera 
tor. 
The frame carries a facet spacing shaft for adjustive 

rotation about an axis which intersects the frame axis 
at right angles to the latter. A dop stick is removably 
mounted on the facet spacing shaft in coaxial relation 
therewith, by means of a chuck. 
Angular adjustment of the frame controls the facet 

slope. Rotary adjustment of the facet spacing shaft con 
trols the angular disposition of the facets about the axis 
of the shaft, and hence about the axis of the gem stone. 

The facet spacing shaft has ?xed upon it an index 
gear which may be set and locked in various predeter 
mined, mechanically controlled angular positions by a 
locking device on the frame. The index gear is 
equipped with index means for the guidance of the op 
erator. Adjustment of the index gear controls the angu 
lar disposition of the facets about the axis of the dop 
stick-held gem stone. 
The even spacing of like crown facets about the axis 

of the gem stone is precisely, mechanically controlled 
by angular settings of the index gear which is fast on the 
facet spacing shaft. The means provided in the conven 
tional machine for guiding the operating in selecting 
these settings is adequate but awkward and undepend 
able. 
The slope of a facet changes as the cutting proceeds. 

The operator watches the declination scale and termi 
nates the operation when the scale indicates to him that 
the desired angle has been attained. Some machines are 
provided with an adjustable stop which limits the down 
ward movement of the dop arm. The ?rst facet of a se 
ries is cut to the desired depth, the stop is set at that 
point, and the rest of the series cut down to the same 
stop. This is an imprecise procedure. 
After the crown is ?nished the gem stone is re 

dopped with the aid of a V block, to reverse it end for 
end, and the pavilion facets are similarly cut. 
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The conventional machine, as outlined above, has 

two grave defects which it is the purpose of the present 
invention to remedy. 
The ?rst of these is that the setting for facet slope is 

coarse, being governed by a 90° scale generally having 
a radius of only about 11/2 inches, so that each degree 
space is minute, measuring a little more than 1/40 of an 
inch and a little less than 2/3 of a millimeter. As the 
cutting proceeds, the operator watches the 90° scale 
and terminates the operation when he judges, on the 
basis of inexact infonnation, that the desired slope has 
been attained. Seemingly minute errors can produce 
grave de?ciencies, throwing edges out of line, varying 
their lengths, and mislocating edge terminal points. 
The difficulty is not serious if all the corresponding 

facets have exactly the same slope, even if that slope 
deviates somewhat from the intended slope. It is want 
of consistency which shows up importantly as defective 
execution. 

l have contrived a means for essentially eliminating 
want of consistency. 
To this end, I have adjustably mounted a precision 

level vial on the supporting shaft of the declination 
frame as a permanent part of the machine to turn in 
unison with the frame. This level vial, disposed in a ver 
tical plane, includes a glass tube having an upwardly 
convex arcuate bore of such large radius, for example, 
that 1 minute of arc measures 2 millimeters. With the 
declination frame set so that the reading on the 90° 
scale appears to be correct, the level is placed in its 
neutral or zero position'on the shaft, and a set screw is 
tightened to ?x the level relative to the shaft and to the 
90° scale. In cutting main facets, the ?rst of a series is 
cut to the desired depth and slope. The level is then ad 
justed to an index mark on the vial while the facet 
contacts the lap. The vbubble of the level is watched as 
the subsequent grinding proceeds, and each remaining 
facet of the series is ground down to a point at which 
the bubble attains the same index. The terminal point 
is approached cautiously in each instance and one or 
more static readings of the level at a marked point on 
the lap are desirably taken for each facet. The tube of 
the level has index marks at 2 millimeter intervals. Uni 
formity to within a small fraction of 1 minute or are is 
virtually assured. In the conventional machine the 
slope can, at best, be duplicated to l/l0 of a degree, or 
6 minutes of arc. With my improvement, duplication to 
within 2 to 3 seconds of arc is de?nitely attainable. The 
precision is improved approximately 180 fold. 
When all the facets of like slope have been ground, 

these facets are polished. If this requires substitution of 
a thicker or a thinner lap, the level is consulted in read 
justing the height of the elevator. 
Uniform spacing of the facets about the gem stone 

axis demands that the index gear have a number of 
teeth equal to, or a multiple of, the number of facets in 
each set of like facets. 
The facet spacing shaft of the conventional machine 

similarly has fast upon it an index gear having a number 
of teeth which is equal to, or a multiple of, the number 
of facet settings required for a particular cut. 
There are two types of cut that constitute at least 90 ' 

per cent of all faceting; to-wit, the standard brilliant cut 
and the step or emerald cut. Each of these cuts requires 
only 32 operating positions. The 96 tooth index gear is ‘ 
conventionally used for these cuts. The head, including 
this gear, has a scale of 96 divisions with every sixth di 
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vision numbered 6, 12, 18, 24, etc., and the other 
marked divisions unnumbered. 

It is very confusing to cut a brilliant gem of 32 divi 
sions on a head with 96 index gear teeth and 96 divi 
sions marked, but ?ve of every six divisions unnum 
bered, because it is necessary to keep tab on the con 
cerned 32 divisions, half of which are unnumbered. 
The eight main facets would be cut at 12, 24, 36, etc. 

The eight stars would come halfway between at 6, 18, 
30, 42, etc. The 16 girdle facets would be cut at 3, 9, 
15, 21, 27, etc. This requires great care and concentra 
tion on the part of the operator. 

In accordance with the present invention, this dif? 
culty is overcome by providing a separate, marginally 
graduated scale plate for each situation, and by provid 
ing means for removably securing each scale plate in 
approproate position to the face of the indexing gear. 
For 32 divisions only eight positions are numbered set 
tings for main facets. Each numbered division is halved 
and quartered. Star facets are cut on the half marks and 

15 

girdle facets on the quarters. With this system a bril- _ 
liant can be cut without reference to numbers for all 
facets excepting the mains. 
Other objects and advantages will hereinafter appear. 
In the drawing forming part of this speci?cation, 
FIG. 1 is a view in side elevation of an illustrative, 

practical and advantageous faceting machine embody 
ing features of my invention; 
FIG. 2 is a fragmentary view showing how the angular 

disposition of the faceting arm changes progressively as 
the grinding of a facet proceeds; 
FIG. 3 is a fragmentary front view showing the index 

ing gear, and an index disc adapted for cutting 32 fac 
ets, and associated with a 96 tooth index gear; 
FIG. 4 shows a substitutable indexing disc adapted 

for 96 cuts and usable with a 96 tooth indexing gear; 
and 
FIG. 5 is a sectional view through the index gear and 

associated parts, taken on the line 5--5 of FIG. 3, in the 
direction of the arrows. 
The illustrative machine 10 as seen in FIG. 1 com 

prises an electric motor driven lap 12 which is fast with 
the upper end of a vertical drive shaft 14 and has an up 
per, horizontal working surface 16. 
A ?xed, adjacent, channeled table 18 supports and 

guides the base 20 of a stand 22 directly toward and 
from the lap. The stand 22, in addition to the channel 
?tting base 20, comprises a standard 24 and an over 
hanging rigid beam 26. 
An elevator operating screw 25 is seated on a bearing 

in the base 20, has bearing in the beam 26, and is pro 
vided at its upper end with an operating wheel 28 upon 
which an upstanding handle 30 is ?xed. 
An elevator 32 has the elevator operating screw 25 

threaded through it. The elevator may be adjusted as to 
height by holding it against rotation while turning the 
screw. The elevator may be ?xed at any desired level 
and made oscillatable in unison with the screw 25 by 
means of a set screw 34 which has a cross handle 36. 

The elevator is a bifurcated structure whose arms 
rotatatively support horizontal bearing shafts 38, 38 of 
a tiltable frame 40. The frame 40 rotatively supports a 
facet spacing shaft 42 for movement about an axis 
which intersects the axis of the shafts 38, 38 at right an 
gles. The facet spacing shaft 42 carries at its outer end 
a chuck 44 in which a gem stone carrying dop stick 46, 
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4 
having a gem stone 48 af?xed to it, may be clamped. 
The construction is such that the dop stick necessarily 
extends in coaxial relation to the shaft 42. Hence, the 
gem stone is co-axial with the shaft. 
The shaft 42 also has fast upon it an index gear 50 

which may be adjusted to, and locked in, various prede 
termined angular positions about the axis of shaft 42 
for determining the angular locations of the facets 
about the axis of the gem stone. The frame 40 carries 
a locking lever 52 which is rockable upon a cross pivot 
pin 54. The locking lever 52 is formed with at least one 
tooth which may be inserted in any desired tooth space 
of the gear 50 for securing the gear, and consequently 
the gem stone, in a ?xed angular position about the axis 
of the shaft 42 as a center. The locking lever can be 
rocked clear of the gear to permit adjustment of the 
gear from one faceting position to another. A knurled 
set screw 56 is disposed directly over the locking arm 
of the lever 52 and may be turned in one direction to 
force the lever 52 down into locking position, and in 
the opposite direction to free the arm for withdrawal 
from locking position. The reference locking tooth of 
the lever 52 may serve as an index for determining the 
orientation of the gear 50, and hence of the gem stone. 

Up to this point, the structure as described in detail 
does not differ essentially from conventional practice. 

It is a signi?cant feature of the invention that the gear 
50 is made on its forward face to include a concentric 
circumferentially threaded boss 57 of larger diameter 
than the outside of the chuck 44. Distinct scale plates 
58a and 58b are provided, each having a marginal 
scale. These scales have, respectively, 32 divisions and 
96 divisions, each appropriate for use with a 96 tooth 
gear. A knurled ring 60 is threaded onto the boss for 
clamping the selected scale plate against the face of the 
gear. When 96 distinct settings are required, the plate 
58b is used, and when 32 distinct settings are required, 
the plate 58a is used. 
The gear 50 is adapted to be replaced by a gear of the 

same diameter with a different number of teeth, and for 
use with such a gear suitable distinct scale plates of ap 
propriate spacing can be provided. The 32 position 
scale plate 580 may also be used with a 64 tooth gear. 
On each scale plate shown every fourth division is num 
bered, and halves and quarters are distinctively marked 
but not numbered. The principle may, of course, be ex 
tended to provide scale plates suitable for use with 
other gears. With an 80 tooth gear, for example, a scale 
plate would be provided having 20 major divisions 
marked and numbered, with halves and quarters indi 
cated but unnumbered. 
vThe control of the angular disposition of the facet 

spacing shaft 42 with reference to the axis of shaft 38 
is a matter of primary importance, not only because it 
controls the actual slope of the facets, but also the con 
sistency of slope of related facets. . 
The shaft 38 as in the conventional machine, has fast 

upon it a 90° scale plate 62 which turns in unison with 
the declination frame 40. The scale plate 62 is coopera 
tive with an index mark 64 on the elevator. The scale 
plate has a radius of the order of 11/2 inches, so that 1° 
covers only a little more than 1/40 of an inch or a little 
less than 2/3 of a millimeter. 
During the cutting of a facet, the declination of the 

faceting shaft increases, and the operator is required to 
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determine at what point of declination the operation 
should be terminated. The scale plate 62 is inadequate 
for securing the required consistency of facet slope. 

in accordance with the invention a level carrying arm 
66 is mounted on the shaft 38 with freedom for rotation 
relative to the shaft. A knurled set screw 68, threaded 
through the hub of the lever carrying arm 66, may be 
tightened to fix the arm in any desired angular position 
relative to the shaft. 
A level 70, carried by the arm 66, is a permanent part 

of the machine. It is of a well known precision type, 
never previously used in this connection. The bore of 
the level is made arcuate, being formed precisely upon 
an arc of very large radius, illustratively upon a radius 
so great that an arc of 1 minute covers 2 millimeters of 
circumference. 
With the declination of shaft 42 held at the desired 

angle as indicated by the scale plate 62, the level carry 
ing arm is set, through loosening and retightening of the 
set screw 68, so that the level indicates a level condi 
tion and is ?xed in that relationship to the shaft 38. This 
relationship of level to shaft and scale is maintained 
throughout the cutting of all facets of a set of corre 
sponding slope. 

If the circle of which the level forms a segment were 
completed it wouldv occupy a vertical plane, with its 
center far below the small arcuate segment formed by 
the level itself. 
As the cutting of a facet progresses, the bubble of the 

level remains at one end of the level tube until approxi 
mately the last two and one-half minutes of tilting, i.e., 
with the center of the bubble about two and a half min 
utes of are removed from the level position. 
By watching the bubble of the level in relation to 

index marks of the level, itself, the facet forming opera 
tion may be terminated for each facet when the bubble 
of the level indicates zero on the level. This assures the 
hitherto unattainable and revolutionary result that all 
of the involved facets of a group will be within a small 
fraction of 1 minute of arc, of identical slope. As previ 
ously indicated, the precision of slope is increased 180 
fold as compared with reference to the protractor 62. 

Each group of facets required to have substantially 
identical slopes is similarly dealt with. 
An important function of this level is in changing 

from the last grinding lap to a polishing lap. It is ex 
tremely important that the gem facet lie perfectly ?at 
on the polishing lap as it did on the last grinding lap. 
Due to difference in thickness of laps, adjustment in the 
height of the head must be made. To do this, the bubble 
is set on an index mark on the vial with the facet con 
tacting the grinding lap. After changing to the polishing 
lap, the bubble is made to take the same index position 
by raising or lowering the head. With only ordinary 1 
care the facet can be made to duplicate its position on 
the two laps to within two or three seconds of arc. 
The terms “horizontal” and “vertical” are generally 

used herein in a relative sense for bringing out clearly 
the relation of the parts to one another. Where the level 
is concerned, however, the terms are absolute. The en 
tire organization as shown and described, for example, 
could be tilted in any direction without contradicting 
these terms as they are used herein. 

1 have described what I believe to be the best embodi 
ment of my invention. What I desire to secure by letters 
patent is set forth in the following claims. 
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I claim: 
1. A gem stone faceting machine having, in combina 

tion, 
a. a rotary lap whose active upper face is horizontally 

disposed, 
b. a stand alongside the lap, said stand including 

bl. an elevator and means for raising and lowering 
the elevator vertically, 

b2. a frame mounted on the elevator with freedom 
for limited rotary movement about a horizontal 
axis, 

b3. a rotatable gem supporting and facet spacing ’ 
shaft mounted on the frame with its axis disposed 
at right angles to the frame axis, _ 

b4. a selectable settable gear-like member fast with 
the facet spacing shaft and having a number of 
equal tooth spaces, which number is suitable to 
provide all the forming positions required for fa 
ceting a particular gem or a multiple thereof, 

b5. a dop stick holder on the facet spacing shaft 
which is coaxial with the shaft, 

b6. means on the frame for ?xing any selected 
tooth space of the gear-like member in a datum 
position for controlling orientation of the gem 
stone relative to the active face of the lap, 

b7. selectively usable circular index plates each 
constructed and arranged for securement on the 
facet spacing shaft in contact with a gear face, 
and each of a limited diameter which at least 
closely approches but does not exceed the diam 
eter of a circle tangent to the bases of said tooth 
spaces, and each having a single simple marginal 
scale whose marks divide the plate circumferen 
tially into equal parts sufficient in number to pro 
vide the facet positions actually required for the 
complete faceting of a particular gem stone, 
whether that number is equal to the number of 
index gear tooth spaces or a factor of the latter 
number, with the scale marks divided into identi 
cal groups of not more than four, by the large and 
clear consecutive numbering of marks at regular 
intervals, such that there will be a whole number 
of equal groups altogether, the intermediate 
marks of each group being varied in character 
according to a consistent plan, ‘ 

b8. means for removably securing the index plates 
individually upon the spacing shaft in ?xed rela 
tion to the index gear as needed, ‘ 

c. a horizontal shaft forming a ?xed part of the frame 
and mounted on the elevator with capacity for un 
restricted rotary movement within a limited range, 
and which further includes 
cl. cooperative index means‘ on the elevator and 
the scale plate for indicating, in a relatively 
coarse manner, the declination of the facet spac~ 
ing shaft, and 

02. an upwardly convex level, mounted on the 
shaft, of a high precision, tubular type of very 
large radius, having a bubble which can occupy 
any operative position stably, and means for ?x 
ing said cooperative index means and the level in 
any desired angular position relative to the shaft 
so that the grinding of a facet can be terminated 
with exactness when the bubble of the level 
reaches a predetermined position. 

2. A gem stone faceting machine having, in combina 
tion, - 
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a. a rotary lap whose active upper face is horizontally 

disposed, 
b. a stand alongside the lap, said stand including 
bl. an elevator and means for raising and lowering 

the elevator, 
b2. a frame mounted on the elevator with unlimited 
freedom for rotary adjustment, within limits, 
about a horizontal axis, 

b3. a rotatable gem stone carrying, facet spacing 
shaft mounted on the frame with its axis disposed 
at right angles to the frame axis, and 

c. means for precisely controlling the uniformity of 
slope of related facets comprising 
cl. indicator means for coarsely determining the 

declination of the frame comprising cooperative 
scale and reference means on the elevator and 
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the frame bearing shaft, and 

02. a graduated level of high precision type 
mounted with freedom for angular adjustment on 
the frame bearing shaft to turn in unison with 
said indicator means, so that it may progressively 
indicate the changing slope of a facet as the in 
tended slope is approached and may have a pre 
cisely predetermined reading when the desired 
facet slope has been attained. 

3. A gem stone faceting machine as set forth in claim 
2 in which the uniformity of facet slope level is of the 
tube and bubble type with the tube of arcuate form and 
having a radius so large that uniformity of facet slope 
to within a few seconds of arc is dependably obtainable. 

* * * * * 


