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. This invention relates to grinding and polish-
ing devices for gems, particularly diamonds and
has for its main object to provide & device of this
character which will be more practical and more
efficient than the devices now used for suck pur-
poSe, . ST RELY
Another object of my invention is to provide a
device as characterized hereinbefore, which will
be adapted to mechanically and automatically
provide for three objects  in grinding & gem,
namely: to adjust and fix in each of the follow-
ing three matters; to find and fix the, best pos-
sible positions as to the grain of the gein ‘with
reference to the grinding and polishing’ lap; to
adjust and fix the exact desired angle of the
Tacet to be ground with reference t6 the axis of
the gem, and to adjust to and fix the éxact de-
sired angle of the facets with reference to one
Still a further object of my invention is to pro-
vide a device of the above novel and desirable
qualities which may be controlled by the operator
by hand and may be moved to various positions
on the lap as necessary and as usual with gem
grinding and polishing,” wherein the gem may
easily be observed by him at any time, and which
still will ' maintain the three mentioned adjust-
ments of the gem automatically, continuously and
in their respective fixed positions during all the
operations, changes and observations.

Other objects of my invention will be apparent -

as the specification of the same proceeds, and
among -others I may mention: to provide a gem
grinding and polishing device of the novel ‘de-
sirable qualities indicated which nevertheless will
be simple in construction, inexpensive to maniu-
facture, and easily adapted to be employed and
used in present gem and diamond grinding and
polishing - establishments with practically no
change in them. B

In the drawings forming a part.of this specifi-
cation and accompanying the same: -~ o

Fig. 1is a side elevational view of my novel gem
grinding and polishing device, portions of the lap
and of the working table or bench only: being
shown; ’

Fig. 2 js a plan view of the device shown in
Fig. 1;

Fig. 3 is a fragmentary sectional elevation on a
larger scale, the section being taken on the line
3—3 of Fig. 2, and )

Fig. 4 is a bottom view of a gem holder c¢huck
being a portion of my device; *

Fig. 5 is another fragmentary sectional eleva-
tlon, the section being taken on the line 5—5 of
F'igi 2' . : .
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In grinding and polishing a diamond or other
gem, it is very important to set the axis of said

gem exactly perpendicular to the surface of the
grinding " or ‘polishing lap.” It is also very im-

portant to be able to tilt the gem exactly to the

‘angle which the facet t6 be ground will have with

said vertical'axis. ~Also,"When doing the grinding
operations, the best relation of the grain of the
gem to the grinding and polishing lap must be
found for best results, as it is well known in this

-art, and, finally, after a facet has been ground or

polished, tlie gem is to be rotated around its iaxis

‘to the exact angle desired between the facet just

finished and the next one to be ground. .

Most ‘of these adjustments have  been .done
heretofore by hand and by the judgment of the
expert diamond grinder and polisher, and the gem
to be ground was held in'the desired established
position by hand. " If is obvious that this method

‘15 very inferior, it is slow, uncertain and diffieuit,

and the result depends on the skill and careful
adaptation,” patience and perseverance of the
operator, and even with thebest.expert knowledge

“and best atténtion, very often mistakes will hap-

pen and the gem may be impaired, causing; great
financial loss. - : '

"I am aware of the fact that devices and ma-
chines have been proposed whereby these adjust-
ments may be done mechanically and automati-
cally, but, to0 my knowledge, none of these devices
were practical and none of them are in use today,
50 that gem and diamond grinding still is done by
manual labor and these adjustments and settings
are made by relying on the knowledge and skill

35 of the operator.

- With - my . invention, a device is provided
whereby . the best position of the gem with refer-
ence to the adjustment of the grain to the grind-
irg lap may be found and fixed or set.” Also, the .
exact .angle of a facet to the axis of the gem, and,

finally, the exact desired angles of the facéts to

one ~another, ' All this with very simple means
and operations and the gem may be fixed in my
device in the exact desired position and so kept
during the grinding operations, while my .device
also may be controlled by hand by the operator
and may be removed and observed at any time,
as it will be necessary to the best grinding results
during. such operations, without disturbing the
mentioned three settings thereof, and with the

“ability to easily and safely return the same into
its. operative position' and resume the grinding

without any new setting:
With the above objects in view, my invention
mainly consists of ‘an arm which is easily slid-
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able on the working bench or table radially to the
rotating grinding and polishing disc lap, as it is
usual at present and as it is familiar to diamond
grinders or polishers, but the end of the inwarc}-
1y or outwardly slidable arm over said 1ap‘,-1n
my invention, contains a particular combination
of simple devices, whereby the said three ad-~
justments and settings of the gem may be €ex-
ecuted. : .
In the drawings forming a part of this speci-
fication and accompanying the same, the nu-
meral 10 indicates the working bench or table

‘over a portion of which is arranged the rotating

grinding or polishing lap 11. A metal base plate
{2 may be set into the working bench or table
in front of the lap Ii, and & metal block 13
‘may be arranged over said plate 12 slidable there-
on in an inward or outward radial direction with
reference to the lap i1, as indicated by the
double arrows ‘(4. An arm (5 is secured over
the block 13, as by the screws :16, and my ad-
justing device proper, indicated, in general, by
'the numeral 17 is housed in and carried by -an
outer ring 18 permanently secured to the outer
end (9 of the arm 15 as by the screws 20. An
inner ring 21 is closely, but slidably, set within the
ring 18, being held in position by several pairs
of upper and lower plates 22 and 23 secured at
- the upper and lower surfaces,. respectively, of
the inner ring 2{ at the desired places thereof,
| as by the screws 24, and having respective pro-
jecting portions 25 and 26 slidably engaging the
upper and lower surfaces of the outer ring 18.
*.It will be seen that the inner ring 21 may slide
in a right handed or left handed direction and
rotate within the outer ring. 18 fo any desired
position, the projections 25 and. 26 of the plates
22 and 23 riding on the upper and lower respec-
tive surfaces of the outer ring 18. A set screw
271 may be provided through the ‘outer ring 18
at any appropriate portion thereof, engaging the
inner ring 21, and said inner ring may be secured
in any of its positions within said outer ring
by the set screw 27, as it will be obvious. .
The gem to be ground is indicated. at 28 and
may be set inito a holder for the same, as shown
at 29, which, again, may be clamped and. se-
cured in the chuck 38 (Fig.:3), said chuck hav-
' ing a rectangular recess or:opening 31 into which
said gem holder 29 will fit, said chuck also_hav-
i ing four axial incisions or separations 32, where-
by it will have.four arms or branches. 33, slightly
separated from one another by said incisions. or
slots 32, but being adapted to be brought nearer
to one another or closed .upon one another by
their resiliency when an inward force is exerted
on their conical outer surfaces 34. The gem
holder 28 may simply be formed by a metal bar
having a square upper portion to fit info.the
opening in the chuck, the lower end -thereof
having a recess into which is firmly set; project-
ing therefrom, the gem 28, prepared by sawing,
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preliminary trimming, grinding ete., for such a -

setting. ”

In my device, this chuck may have a .screw
threaded upper portion 35 set into a tube 36
and movable inwardly or outwardly in said tube
by rotating the same and by the action of the
serew threads 37 within said tube. -A knurled
knob 38 may be provided at the upper end of
the tube 36 to facilitate its rotation in a right
handed or left handed -’ direction according
whether the chuck 39 is to be moved inwardly
or outwardly of the tube 35. o
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Tube 36 is snugly but slidably set into a tube -

or sleeve 88, said tube having a conical inner
lower termination 46, which cone may cooperate
with the outer cone surface 34 of the chuck 30.
When the chuck 306 is lowered in the tube or
sleeve 39 by the respective rotation of the inner
tube 36, the cone surface 49 will cease its pres-
sure on the surface 34 and the chuck may open,
while when the -chuck is pulled’ inwardly into
the sleeve 38 by the -opposite rotation of the
inner tube 36, the said two cones will cooperate
and the branches 33 of the chuck 30 will be
pressed closer to one another, thereby firmly

-securing the gem holder 29 and with it the gem

28 in said chuck and in my device. A pin 38a
secured into the tube 39 may project into a
vertical slot 30a in the chuck 30, and may slide
therein so as to prevent a rotation of the chuck
wheén it is moved inwardly or outwardly.

The sleeve or tube 39, finally, is set, also snugly
but slidably, in an outer sleeve &1, the upper
portion 42 of said intermediate ‘sleeve. or tube
39 projecting over the top of the outer sleeve
41, and a knurled knob 43 with a dial disc 44
is secured on said upper. portion 42 of the tube
39, as by the screws &4a. , i

1t will be seen that the intermediate tube 39,
and the dial 44 with it, may be rotated within
the outer sleeve 41, and to secure the respective
positions of the two sleeves within one another
without impairing their relative rotation, a
channel 45 may be cut in the intermediate: sleeve
39, and a pin 46 may be secured inwardly in the
outer sleeve 41, said pin riding in said channel
45, as will be obvious. co

Two oppositely projecting, but axially aligned
shafts 41 and 48 may be secured on the sleeve
41, as by their rectangular terminations 49, and
may be journaled, by their outer ends 5, in the
inner ring 21, so. that the ‘whole central .gem
holding device proper, with its various sleeves
and tubes, all may be rotated in a horizontal
direction by the right handed or left' handed
sliding or rotation of the inner ring 24, within
the outer ring 18, and said gem holding and ad-
justing tubes and sleeves with their -associated
parts may slso swing in a vertical plane on. the
horizontal axis of the shafts 41 and 48 by rotat-
ing said shafts, through their journaled portions
59, in the inner ring 21. o

For measuring the said swinging of my device
in a vertical plane on the shafts 47 -and 48 and
for fixing the same. in any desired- position, .a

vertical dial plate 51 may be secured on -the

inner ring 24 at any desired appropriate portion
thereof, as by an angular lower base 52 thereof,
the same being secured on the upper surface of
the respective portion of the inner ring .21 by
the screws b3. s

. The upper end 54 of the vertical dial plate 5l
is in the form of a section or an-arc of & circle
and has the teeth 55 therein with right handed
and left handed markings starting at: a central
zero and indicating angles in & tight handed and
left handed direction from said central up to 45°
or 50° in each direction. ST

A standard or post 86 may be secured into the
shaft \47 to the rear of the dial plate 51.and may
have 'a forward upper angular ‘projection : 57
through which passes the securing screw .58, the
lower pointed end 59 of which may enter any
of the teeth 55 in the dial ' plate 54, . Lol

The devices . associated with the vertical-dial
plate 51 will sérve to Set the gem into.the right
angular position with reference to the vertidal



aXis of the device, as will be more fully explained
‘heteinafter. ‘ '
__For rotating ‘the ‘gem on its-axis and setting
‘the relative -angles ‘of the facéts to -be ground
thereon, I employ -the ‘mentioned -dial disc #4
and its associated parts, as also will be more
fully explained presently. S

An ‘angular member, generally indicated by
the numeral §0 may be radially ‘secured on the
outer sleeve 41, as by the screw 61, (Figs. 1, 2
and 5). The outer end 62 of said memiber 60 is
over therings ‘18 and 21 and an-adjusting screw
83 passes theréthrough, the ‘inner pointed -end
64 of which may engage any of the teeth 65 of
the dial disc 44. '

I may remark that I preferto set said-member

60 and said securing and adjusting ‘serew 63 at

Tight -angle to the rocking shafts 47 and 48 of
‘my device, while, of course,
into'any appropriate place.
The use and operation of my. device may be
obvious from the'herein- description thereof, but
I want to offer the following more detailed ex-
planation of it: -
‘Pirst the inner tubular parts and c¢huck -will
be tilted to the desired angle for ‘the first facet
to be ground. This will be done by withdrawing
the screw 58 from‘the dial 51, tilting: the ‘device
on the shafts 47 and 48 and then securing it at
the right angle by the:screw 58 as will" be-'ob-
vious. : o
Now my device s lifted off the ‘plate 12, the
gem 28 placed into the gem holder 29, as indi-
cated, whereupon ‘the gem -holder ‘29 ‘will be
placed into the opening of the chuck -39, ‘the
inner tube 36 rotated by -the knurled knob 38
in such a manner as to draw the chuck 30 in-
wardly ‘and ‘the conical “surfaces -40 will Dbress
on the conical surfaces 34 of the chuck, and
thereby firmly - close the chuck on the gem
holder 29. . '
The device will now be replaced on the plate
12 and adjusted until the gem 28 will rest on
the upper grinding surface 61 of the lap I1.
Now I start a preliminary trial grinding op-
eration to find out whether the grain of the
gem is in a right relation to the lap 11 which
an expert in this art may judge upon trial
When the result is not satisfactory, the set screw
271 will be loosened, thereby permitting a circu-
lar swinging of the inner ring 2i in the outer
ring I8, and the inner ring will be placed into

‘It ‘may be-placed
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various positions, thereby changing the position '

of the facet with reference to the lap i, until
the best grinding position with relation to the
grain of the gem 28 is obtained, whereupon the
screw 27 will be driven tight against the inner
ring 21 securing the same, and thereby the whole
operating mechanism, and the gem secured
therein, in that position.

The grinding and polishing operation on the
- facet now exposed to the upper surface 61 of
the lap 11 may be executed, and as usual, the
operator may move the block 13 radially in-
wardly and outwardly, thereby changing the po-
sition of the gem 28 on the lap 11, as desired,
and as he judges best. For this purpose, a limit-
ing and guiding post 68 may be arranged on
the one side of the arm 15, while the block {3
may have a rearward extension rod 69 which is
engaged by another post or pin 70 on the other
side of the sliding arm and block 13.. This ar-
rangement will permit an easy inward and out-
ward sliding of the block 13, arm 15 and all my
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déviees with the ‘gem-therein -at-the ‘thner <hd
‘of the ‘arm 4%5; and Will' brévent ‘any “sideWway
metion thereof. R N Co e
- From time 4o tithe ‘the ‘operator-may - 1ift ‘the
‘device offthe Tap I 1-and “inspect ‘the ‘work done.
After the first-facet, et as described’ above,
is ground and polished to the extent desired, and
as -judged ‘by- the -expert grinder operating ‘the
arm 15 afrd watching ‘the ‘progress ‘of the “op=
eration, ‘the “seeuring -or ‘setting -serew 84 -co-
operating with ‘the-dial ‘disc 44 will be withdrawn,
thereby ‘permitting ‘an ‘axial rotation of ‘the-said
coneentric - centrl tubes with the .gem - holder
and the gem' therein, while their inclination to
the surface ‘67 of the lap will remain ‘fixed by
the-dial 51 and ‘the screw ‘58 set thereinto. ''The
said ‘concentric céntral tubes with the gem- there-
in 'will now ‘be rotated around the ‘central axis
theréof by “the “knutled knob 43, which, &s ‘has
been ‘mentioned, 'is integral with the dial ‘disc
44 -and is-secured ‘on the tube 39 by the setrews
44a, until the desired angle for the next facet to
be ground is reached, whereupon the-setting and
securing ‘screw 63 will be turned in ‘an inward
direction to engage and fix the ‘dial 44 in that
position. It will be obvious that the next facet
may now ‘be ground ‘in a -similar mafinher ‘&s.
the first one, and that it will have the pre-de-
termiried angle ‘with reference to:the-earlier one.

In this manner, facets all around the cireum-
ference of the gem may be ground with perfection
and with exactly the ‘angles between them as
pre-determined for the best ‘effect for the ‘gem.

As has been mentioned, it is to be noted that
while my device pérmits a mechanical fixed: and
absolutely exact and reliable setting of the angles
of the facets with reference to the.central-axis.
of the:gem and the angles between the adjacent
facets, and -while it also ‘permits ‘a:mechanical,
absolutely reliable and fixable setting.of the gem
to. the best direction of the grain for grinding
and polishing, still the actual grinding and polish-
ing is done by the manipulation of the arm {5
and block 138 by the grinder himself, so that he
may exert his skill and guide the operation to
the best effect by his personal touch, and it will
be obvious that while my device is extremely
simple, still it permits a perfectly reliable and
absolute fixed setting of the gem for all the re-
quirements mentioned hereinbefore, and at the
same time it will permit a perfect guiding and
supervising of the operation by the expert grinder
himself, and an observation of the work done at
any time and with greatest facility and with an
easy, quick and safe restarting of the grinding or
polishing.

I also want to remark that in the embodiment
shown, the tilting of the central portion of my
device with the gem carried by it, may be done
only in the right handed direction, as viewed in
Fig. 1, since in the other direction the fixing
serew 63 for the setting of the angles between
the facets would hit the rings 18 and 21 when
the central tubular portion of the device is at-
tempted to be tilted in a left handed direction.
This, however, is no impairment in the working
of my device, since all the angles desired may
be set by a right handed swinging of the central
tubular portions, as will be obvious. ‘

- The farthest swinging necessary for grinding
and polishing is about 45°, and I show a vertical
dial 51 with markings from zero to 45° in both
directions. In a slightly modified embodiment
of my device, said setting or fixing screw may be
-arranged further inwardly, or, vice versa, the




4
rings I8 and 23 may be.made larger, with respect
:to the rotating dial 44, and the fixing or setting
'screw 63, so that the central tubular portion
of the devme with the gem secured therein, may
be t11ted in both directions, nght hand or-left
hand to-the. limit of the. vertlcal dial, that 1s
to 45°-50°. !

Smnlarly I want to remark that in the draw-
ings ‘the- knob 43 and dial 44 are shown some-
what higher than I intend to place them in ac-
tual practice. The mentloned hlgher position

. of said parts aids in the clearness of showing of

10

the drawings, partlcula.rly of Fig. 1, but in such

a position the knob 43 may hit- the inner ring
21 before the central tubular part of my device
is t11’ced to 45°-50°, and in actual practice said
parts may be set lower, or the rings 18 and 21
made larger, as mentloned permitting a limit
. tilting on the shafts 47 and 48 even over 50°
Cif that should be desired in diamond grinding or
in some other application and useof my device.
.. What I claim as new, is:
1. In g gem grinding and pollshmg dev1ce
having a rotatable lap, an arm with means.at its
end to: hold the gem to be ground and polished,
sald end projecting over said lap, said end of
. the .arm being in the form of a relatively sta-
tlonary ring and another concentric ring rotat-
ably .set into said stationary ring, three concen-
tric. tubes at the center of said rings telescopi-
cally set into one. another, and normally
. perpendicular to the plane of said rings, two
transverse shafts secured on and oppositely pro-
jecting from the outermost of said. tubes, .the
outer ends of said shafts being journalled in said
inner ring so that said tube may be set to a-de-~
sired inclination to the plane of said ring, but
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will rotate with said inner ring, the intermedi- -
ate tube being rotatable within said outfer tube ‘

‘ but bemg prevented from an axial' moving with ! 140

&
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relation thereto, and the innermost. tube being
axially movable within said 1ntermed1ate tube,
means between the intermediate and innermost
tubes whereby the rotatmn of one will cause the
other one to rotate therewith, means- to Totate
said mtermedlate tube, means to ax1ally move
and thereby lower or raise, sald innermost tube,
said gem being secured in the lower end of sald
innermost tube.

. 2. In a device, as set forth in claim 1, said
means to rotate said 1ntermedla.te tube compms-
ing a dlsk shaped’ knob at the upper end thereof,
a toothed dial disk on said knob, a member se-
cured on said outermost tube, and a set screw
in said member adapted to engage or d1sengage
the teeth on said dial disk whereby to secure said
intermediate tube and the parts associated there-
w1th in the position into which they are rotated.

3. In a device, as set forth in claim 1, a screw .

threaded - upward extension on said mnermost
tube, an upper tube set. in said intermediate tube
above said innermost tube, means to rotate szid
upper tube, the lower portion of said upper tube
having inner screw threads engaging the screw
threads on the extension of said innermost tube,
whereby upon the rotation of said upper tube
said innermost tube will be raised or lowered
within said intermediate tube.

4. In 2 device, as set forth in claim 1, an up-
standmg dial segment on said inner ring ro-
tatable therewith, having a toothed circular arc
for its upper periphery, its center being set about
opposite to one of said shafts on-said outer tube,
an up-standing post secred on said shaft and
swmgable therewith, a set screw carried by the
upper end of said post and adapted to engage
or d1sengage the teeth of said dial segment and
thereby secure said tubes in their tilted positions.

EUGENE ROTHAUSER.



