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This invention has as its object the provision
of apparatus for grinding or cutting the facets
upon gems, or what is generally referred to as
the polishing of gems, particularly diamonds,
which hitherto largely have been worked success-
fully only by manual labor, which required un-
usual skill and experience.

The present invention has for its object the
grinding or polishing of the facets on gems by
semiautomatic means which minimizes the ex-
traordinary skill heretofore necessary, and the
provision of a new and novel method.

The present invention makes possible a faster
production of the operations for finishing these
gems, requiring less skill than the heretofore
known methods, and makes possible the effecting
of considerable economies involved in carrying
out these hitherto highly expensive and laborious
.operations,

Heretofore the method of forming the facets
upon gems has been under the strict supervision
of a skilled worker who ascertained the accuracy
of his work by constant inspection, which was
dependent upon the skill acquired through many
years of experience.

In the present invention, in order more eco-
nomically to increase production and largely to
eliminate the element of unusual skill, and pro-
vide semi-automatic devices for accomplishing
the desired end, I have departed from the age-old
and obvious procedure in polishing gems, par-
ticularly diamonds, with a consequent simplifica-
tion of this laborious procedure. o

More particularly, my invention contemplates
the provision of a dop for facetting or polishing
the pavilion facets by merely mechanically
clamping the bezel forming portion of the bruted
stock in its unfinished state, eliminating the
necessity for using cement, solder, or the release
of the diamond in progressing from one facetting
position to another.

To attain these objects and such further objects
as may appear herein or be hereinafter pointed
out, I make reference to the accompanying
drawings, forming a part hereof, in which:

Pigure 1 is an enlarged fragmentary sectional
view of the work holder or dop, and the mounting
assembly therefor;

Figure 2 is a front elevation thereof;

Pigure 3 is a section taken on the line §—8
of Figure 2;

° Plgure 4 1s a fragmentary side elevation of the
reverse side of Figure 1;

Plgure 5 i3 a plan view of the disassembled

work holder or dop;

. Figure 6 is a fragmentary sectional longitudinal
view thereof, taken on the line 9—8 of Figure 5;
Figure 77 is a face view of the work holder or
dop, with an adapter, and the gem in position;
Figure 8 Is a fragmentary sectional view taken
on the line ti—11 of Figure 7.
1t is contemplated by my invention to provide
the raw stock with a table section and a pavilion

" or base section. The base section is mounted in
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a work holder or dop to expose the pavilion or
base. This pavilion or base is first formed with
the facets arranged pyramidally thereon, in suffi-
cient number to provide an axially accurate sys-
tem in respect of the table so that the facets of
the pavilion are symmetrical to the table and the
axial line through the pyramidal section is at
right angles to the table. Thereupon, the pyra-
midally facetted pavilion serves as the means for
axially rotating the gem to expose the crown or
bezel, and polish the crown or bezel with the
requisite facets.

The sequence of steps in accordance with my
method enables me quickly and facilely to per-
form the polishing or facetting operations more
economically and by semi-automatic apparatus,
thereby to minimize the requirement to use un-
usually skilled operators.

I will now make reference to the drawings
forming a part hereof in which novel apparatus
has been devised by me to facilitate the practice
of my method.

The circumferential formation of the facets
about the work will more clearly appear in con-
nection with the description of details of the work
holder 18, by reference to Figures 1 to 8, which
represent the work holder or dop for polishing the
pavilion facets.

The work holder or dop 18 constitutes a cylin-
drical shell 89, to which is affixed the spaced
arcuate bearing T4 adjustably supported by a
corresponding bearing 72 of the machine. Ad-
Jacent the end 90, a set screw 81 serves to releas-
ably engage the revoluble assembly 82 shown in
Figure 2. ,

Referring now to Pigure 2, there is provided a
tubuar element or sleeve 83, having a bearing por-
tion 84 carrying a collar 95. Beyond the bearing
portion 84 the sleeve 83 is screw thereaded at 98.
A shell 87, having a flange 98, is screw threaded
to engnge the screw threaded section 86. Pin
wrench holes 88 are used to rotate the sleeve §1
about the member 83.

The sleeve 97 is recessed at 100, Within this
recess there is mounted an inner sleeve $8(, hav-

88 ing o screw threaded section 102, adapted to



engage the screw threaded section 88 previously
mentioned.

The section 102 is formed with pin wrench ori-
fices 103. The pin wrench orifices 103 are ac-
cessible through the slot 104 formed in the
flange 88 abutting the sleeve $7. The tubular
element or sleeve 93 is slitted at 105 to provide
oppositely faced sections 108—108 and 107—I107,
see Flgures § and 7. These sections form re-
silient segments 108 of generally cylindrical con-
tour, merging into conizally shaped pro-
tuberances 108, the base of which may freely
enter the sleeve 89.

Beyond the base 110, the sectiong 108 and 101,
respectively, are tapered to form the nose 11, re-
ceding from the orifice 112. The sections 1086,
adjacent the shank 198 thereof, are formed with
clearance slots 113 opposite to the edges {14 of
the inner sleeve 181. The sections 107 are formed
with clearance slots 118 adjacent the rim 116 of
the outer sleeve 91.

Since the rims (14 and 116 are conically
shaped, it will be appreciated that withdrawal of
the tubular section 83 in relation to the sleeves
97 and 10l will serve to bring the sections
186—108 toward each other, and bring the sec-
tions 10T—107 towards each other, to reduce the
size of the aperture 112.

Where, as in the preferred embodiment, the
sleeve 181 bears against the sections 107, and
the sleeve 87 bears against the sections (08, it
will be understood that independent movement
of these sectionalized elements is obtained to se-
cure accommodation to any irregularity in size
of any work which may be placed in the orifice
112, The tubular section 98 is formed with a
boring (11 which has a shoulder 18, thereby
providing the enlarged boring corresponding to
the opening 112, Within the opening {12 there
may be disposed an adapter shell {19, one end
whereof 120 abuts the shoulder 18,

The shell 119 is slitted at 12f for a portion of
its length to provide pairs of sections 122, 128.
‘When the adapter is placed in position, the slits
121 are arranged to be coincident with the slits
108. In this position segments 106—I106 will
move segments 122—122, and segments 187—I107
will move segments 123—123.

The segments §22—122 and the segments
128—128 are nosed substantially to correspond to
the taper of the nose 111, The work 85 may be
held by the adapter shell 119 by the nosed por-
tions 122—122 and the nosed portions 128—123.
The adapter shell may be made with an orifice
124 to take care of the size of the work. Graded
sizes of these adapters may be provided, each
fitting within the orifice 112 but having the
nosed portions varied, to vary the size of the
orifice 124,

The side walls (25 defining the orifice 124 are
preferably cylindrically formed to correspond t>
the cylindrical section 128 of a bruted work piece
85, This work piece has the table section 127
directed within the orifice 124. Into this orifice
there is extended a backing rod 128, the diameter
of which at the point of contact with the table
face 127 of the work 83 corresponds closely to
the dlameter of the orifice 124 of any selected
adapter. Thus, with graded slzes of adapters as
above mentloned, there is provided ior each
adapter an appropriate backing rod having the
face {29 thereof dimensioned to suit the size of
the assocliated adapter orifice 124,

The face 129 of the backing rod 128 is’'in con~
tact with the table face (27 of the work §8, there-
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by effectively preventing the work 88 from tilting,
and cooperates with the cylindrical portions 128
which define the opening 124 to hold the work
88 in accurate axial alignment, with the table
face (21 perpendicular to the axis running
through the work holder.

The rod 128 extends Into the boring 117 be-
yond the upper end 130 of the sleeve 83. The rod
128 has its upper end 131 preferably tapered.

With the assembly as provided, I first dispose
8 spring washer (382 over the collar 98 and then
affix a cap (33 in screw threaded position there-
over. A threaded collar {34 serves to lock the
cap in relatively fixed engagement with the
sleeve 83. Sleeved over the end 130 of the sec-
tion 83, I provide an adjusting cap 135, which is
screw threaded and has a tapered bearing 136
bearing against the end 13! of the rod 128,

It will thus be seen that rotation of the ad-
justing cap (38 will serve micrometrically to feed
the backing rod (28, and therefore micromet-
rically feed the work 85 within the ori-
fice (24 held between segments 122122,
123—128. A lock nut 138z is provided for the
cap 1388, The entire assembly 82 illustrated in
Figure 2 may then be sleeved within the sleeve
89, whereupon the set screw 9{ is driven home
to engage the collar 98.

The upper edge 137 of the sleeve 89 is cylin-
drically shaped to receive the collar (38, which
is sectionalized at (39 to receive the set screw -
94, previously referred to. The collar 138 may
be rotated or it may be given a fixed position by
the footed member 148, held in position by the
set screw 41, The collar 138 carries a reference
or zero marking 142 in close proximity to the
periphery of the cap 133, which carries a series
of graduation marks 143 for indexing the work.
These graduation marks are designed to indicate
a fraction of a complete rotation. The number
of graduations correspond to the number of
facets which it is desired to form upon the work.
QGraduations of eight and sixteen are those cus-
tomarily employed. They may be increased in
number for brillianteering.

To begin the work the zero marking (42 is first
adjusted after releasing the set screw {41, atter
which adjustment, until the particular gem is
completed, the reference marking 142 {s held sta-
tionary or fixed by tighténing the screw {41,

In operation, in connection with the formation
of the facets on the pavilion or base, one facet is
formed and at the completion thereof, the work
holder is re-set by turning the cap 133 to the new
position.

‘The work holder illustrated in the drawings is
employed to form the bottom corner and pavilion
and culet facets below the girdle of the gem, as an
initial operation, by the adjustment provided by
the arcuate suspension for the work holder T3
and the revoluble adjustment of the work holder
within the sleeve 88,

Upon the completion of the facets below the
girdle, a truly pyramidal arrangement of the
facets Is secured in relation to the axial line
through the gem, perpendicular to the table

- forming portion {27. The gem may thereupon
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be removed to the dop or work holder for forming
the crown or bezel facets,

In this construction, a sleeve {50 is provided
with spaced arcuate bearings 151—I15(, corre-
sponding exactly to the spaced arcuate bearings
T4 in the preceding views for reception upon the
arcuate guides 7272 carried by the block 87.

The sleeve |80 is formed with a boring 152,
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which is screw threaded at 153 adjacent the end
164. I thereupon provide a shaft 185, adjacent
one end 156 whereof there is formed a cup 57
defining a rim 158, which is provided with a sharp
edge 159. The cup 57 is arranged to receive the
pavilion engaging adapter 160, which comprises

& shank 161 of cylindrical contour, making a close,

fit with the cup 167. A flange (62 engages the
pointed rim 159. The pavilion engaging adapter
180 is of conical form, and terminates at its apex
163 adjacent an axially formed orifice 164, defin-
ing a seat 185 where the walls of the orifice 164
merge with the apex 163.

The slope of the conically formed adapter 160
1s ealculated to be less than the angle of any bezel
facet which terminates at the girdle of & gem, in
relation to the axial line through the gem, there-
by providing adequate clearance in the formation
of the facets above the girdle in the crown or bezel
forming portion of the gem, .

It will thus be observed that I have provided
novel apparatus for minimizing the labor and
unusual skill in connection with the gem polish-
ing or facet forming art, whereby these steps
may be performed by semi-automatic procedure.
It will also be observed that apart from the fea-
tures included in utilizing all of the assembly, I
have provided apparatus, details whereof have
utility independently of the entire assembly, as
will be appreciated by those skilled in the art,
and accordingly, the invention should be broadly,
as well as specifically, evaluated,

Having thus described my invention and illus-
trated its use, what I claim as new and desire
to secure by Letters Patent, is:

1. In a device for forming facets upon gems,
a pavilion dop therefor to hold the gem angu-
larly to a skeif surface and for positioning sald
gem for forming the pavilion facets by holding
the cylindrical bezel forming portion of the gem
in an unfinished state before imposing the bezel
facets comprising a stem having adjacent one
end at least three jaws grouped radially to pro-
vide an interior bezel engaging surface substan-
tially of cylindrical contour, said jaws having
at their exterior terminal portions conical pro-
tuberances merging into tapered sections coop-
erating to form a tapered nose, an axially dis-
posed backing rod adjustable in said stem to pro-
vide a variably positionable seat within said cylin-
drically contoured portion of said jaws and a
sleeve about sald jaws for engaging the conical
protuberances of said jaws, means for adjust-
ing the sleeve longitudinally of said jaws to draw
them together radially to clamp the gem, a holder
for the dop, Indexing means for said stem coop-
erating with said holder to index said dop in dif-
ferent faceting positions.

2. In a device for forming facets upon gems,
a pavilion dop therefor to hold the gems angu-
larly to the skelf surface for forming the pavilion
facets by engaging the cylindrical bezel forming
portion of the gem in an unfinished state before
making the bezel facets, comprising a tubular
stem having at one end at least three integrally
formed, resilient, stone-engaging fingers, grouped
radially to provide an interior bezel engaging
surface substantially of cylindrical contour, a
sleeve having camming action on said fingers to
cause the fingers t6 be fAexed to bring them
toward one another, means for moving sald sleeve
for adjustment in relation to said fingers on the
stem, and an axially disposed backing rod, one
end of which iIs positioned adjustably between
said fingers and forms & seat for said gem by
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engaging the table portion thereof and being
encircled by said fingers to clamp the cylindrical
bezel forming portion of the gem stock against
displacement wholly to one side of the girdle of
the gem, a holder for the dop, indexing means
adjacent the opposite end of said stem, cooperat-
ing with said holder to index said dop In different
faceting positions whereby all of the facets of
said pavilion forming portion of the gem may be
polished successively simply by indexing from
one facct to another, without disengaging the

. gem from the fingers or the dop.
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3. In a device for forming facets upon gems,
a pavilion dop therefor to hold the gems angu-
larly to the skeif surface for forming the pavil-
jon facets by engaging the cylindrical bezel form-
ing portion of the gem In an unfinished state be-
fore making the bezel facets, comprising a stem
having more ‘than two integrally formed, resil-
ient, stone-engaging fingers, grouped radially to
provide an interior bezel engaging surface sub-
stantially of cylindrical contour, a sleeve having
camming action on said fingers to cause the fin-
gers to be flexed to bring them toward one an-
other, means for moving said sleeve for adjust-
ment in relation to sald fingers on the stem, and
an axiglly disposed backing rod, the end of which
is positioned adjustably axially of saild fingers
and forms a seat for sald gem engaging the table
portion thereof and being encircled by sald fin-
gers to hold the cylindrical porwon of the gem
stock against displacement wholly to one side
of the girdle of the gem, a mounting member for
rotation of said assemblv including indexing
means whereby all of the facets of sald pavilion
forming portion may be polished successively sim-
ply by indexing from one facet to another, with-
out disengaging the gem from the fingers or the
dop from the mounting member therefor.

4. Tn a device for forming facets upon gems, &
pavilion dop therefor to hold the gem angularly
to a skeif surface, and for positioning said gem
for forming the pavilion facets by holding the
cylindrical bezel forming portion of the gem in
an unfinished state before imposing the bezel
facets comprising a stem having adjacent one end
at least two pairs of opposed jaws grouped ra-
dially to provide an interior bezel engaging sur-
face substantially of cylindrical contour, said jaws
having at their exterior terminal portions conical
protuberances merging into tapered sections co-
operating to form a tapered nose, an axially dis-
posed backing rod adjustable in said stem to pro-
vide a variably positionable seat within said cylin-
drically contoured portion of said jaws and sepa-
rate sleeves about said jaws, each sleeve having
means for engaging independent pairs of the
conical protuberances of sald jaws, means for in-
dependently adjusting the sleeves longitudinally
of said jaws to draw them together radially to
clamp the gem, and a holder for the dop, index-
ing means cooperating with said holder to index
said dop in different facetting positions.

5. In a device for forming facets upon gems in
accordance with claim 1 wherein said backing rod
extends through sald stem rearwardly to said
opposite end, and is provided with means adjacent
said latter end to feed the backing rod axially
between said jaws.

6. In a device for forming facets in accordance
with claim 1 wherein said jaws carry an adapter
comprising a slotted spring sleeve divided into
sections formed with tapered ends substantially
corresponding to the tapered sections of said jaws.

7. In a device for forming facets in accordance
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with claim 4 wherein sald jaws carry an adapter
comprising a sleeve slotied to provide at least two
pairs of opposed jaws, actuated to clamp said gem
by said first jaws,

8. In a device for forming facets upon gems, a
pavilion dop therefor to hold the gem angularly
to a skeif surface and for positioning said gem
tor forming the pavilion facets by holding the
cylindrical bezel forming portion of the gem in
an unfinished state before imposing the besel
facets comprising a stem having clamping jaws
adjacent one end, grouped radially, said Jaws each
having a camming portion, a sleeve having cam-
ming action on sald jaws to cause sald jaws to
be brought toward one another, means for mov-
ing said sleeve for adjustment In relation to said
jaws on the stem, an adapler carried and clamped
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by said jaws comprising a slotted spring sleeve
divided into at least three sections, with tapered
ends to form a tapered nose, providing resilient
stone engaging fingers, grouped radially to pro-
vide an interior bezel engaging surface substan-
tially of cylindrical contour, an axially disposed
backing rod adjustable within said adapter to:
provide a variably positionable seat within said
cylindrically contoured portion of said adapter, a
holder for sald dop and indexing means cooper-
ating with said holder to index said dop in differ-
ent facetiing positions whereby all of the facets
of said pavilion forming portion of the gem may
be polished successively simply by rotating the
dop from one facet to another without disengag-
Ing the gem from the fingers or the dop.
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with claim 4 wherein sald jaws carry an adapter
comprising a sleeve slotied to provide at least two
pairs of opposed jaws, actuated to clamp said gem
by said first jaws,

8. In a device for forming facets upon gems, a
pavilion dop therefor to hold the gem angularly
to a skeif surface and for positioning said gem
tor forming the pavilion facets by holding the
cylindrical bezel forming portion of the gem in
an unfinished state before imposing the besel
facets comprising a stem having clamping jaws
adjacent one end, grouped radially, said Jaws each
having a camming portion, a sleeve having cam-
ming action on sald jaws to cause sald jaws to
be brought toward one another, means for mov-
ing said sleeve for adjustment In relation to said
jaws on the stem, an adapler carried and clamped
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by said jaws comprising a slotted spring sleeve
divided into at least three sections, with tapered
ends to form a tapered nose, providing resilient
stone engaging fingers, grouped radially to pro-
vide an interior bezel engaging surface substan-
tially of cylindrical contour, an axially disposed
backing rod adjustable within said adapter to:
provide a variably positionable seat within said
cylindrically contoured portion of said adapter, a
holder for sald dop and indexing means cooper-
ating with said holder to index said dop in differ-
ent facetiing positions whereby all of the facets
of said pavilion forming portion of the gem may
be polished successively simply by rotating the
dop from one facet to another without disengag-
Ing the gem from the fingers or the dop.
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