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Application January 13, 1939, Serial No. 250,668 
(CI. 51-103) 9 Ciaims. 

This invention relates to new and useful im 
provements in the art of sound recording and 
has particular relation to a means and method 
of automatically grinding into cylindrical shapes 
Sapphires which are polygonal in transverse sec 
tion and which are to be made into sound re 
COrding Styli. - : . . . . . 
The objects and advantages of the invention 

will become apparent from a consideration of 
the following detailed description taken in con 
nection with the accompanying drawings wherein 
a Satisfactory embodiment of the invention is 
shown. However, it is to be understood that 
the invention is not limited to the details dis 
closed but includes all such variations and modi 
fications as fall within the spirit of the inven 
tion and the scope of the appended claims. 

In the drawings- v 
Fig.1 is a front elevational view of a machine 

made in accordance with the invention; 
Fig. 2 is a side elevational view of said ma 

chine, the view being taken looking from the 
right in Fig.1; . . . . . . 

Fig. 3 is a top plan view of the machine; 
Fig. 4 is a side elevational view of the machine, 

the view being taken as looking from the left 
in Fig. 1; . . . . - 
Fig. 5 is a detail elevational view showing a 

- mounting device employed; 
Fig. 6 is a view taken at right angles to Fig. 5 

and showing the means mounted by the device 
of Fig. 5; . . . . . 
Fig. 7 is an enlarged plan view showing a por 

tion of the grinding wheel and certain parts as 
sociated thereWith; - 

Fig. 8 is a detail view on an enlarged scale 
showing the mounting of a lever employed; 

Fig. 9 is an enlarged front elevational view 
of a portion of the machine; - 

Fig. 10 is a detail sectional view taken as along 
the line O-O of Fig. 9; 

Fig. 11 is a detail sectional view, on an enlarged 
scale, of the grinding wheel employed; and 

Fig. 12 is a front elevational view showing a 
modified construction of grinding wheel. 

Referring in detail to the drawings the ma 
chine of the invention is shown as mounted on 
any suitable, base 0. The machine comprises 
a supporting structure generally designated. 
Structure includes a portion 2 Secured to 
the base G by means of screws 3 and an up 
right portion 4 carrying laterally extending an 
gularly related portions 5 and 6 and also car 
rying a pair of spaced arms 7 and 8. Arms 

O 

20 

25 

3039 having a pulley 40 secured to the shaft thereof. 
A pulley 4 on a shaft 42, mounted in the bear 
ings 9 and 20, has trained thereover a belt. 43 

35 

40 
designated 49 and shown best in Figs. 5 and 6. 
The device 49 includes a plate-like portion 50 

45 

50 

55 

such portions grip or clamp the member. 

11 and 8 at their upper ends include bearing 
portions 9 and 20 respectively. 

Lateral extension 5 has a slot 2 passing ver 
tically therethrough and mounts a bifurcated 
bracket 22- having a threaded stud 23 passing 
through the slot 2 and equipped With a Secur 
ing nut 24. Bracket 22 includes vertical arms 
25 and 26 at their upper ends having split bear 
ing-like portions 27, and 28 secured together as 
by screws 29. Portions 27 and 28 support a shaft 
like member 30 and hold the same against move 
ment when the screws 29 are tightened to have 

Ob 
viously the bracket. 22 together with its bearing 
like portions 27 and 28 is adjustable along the 
extension 5. 
A bracket-like member 31 is also secured to 

the extension 5, a bolt 32 passing through the 
slot 2 together with a nut 33 on the lower end 
of said bolt serving to secure the member 3 
in the desired position on the extension. Mem 
ber 3 carries a vertically disposed rod 34 by . 
an upper portion of which is supported a water 
or other liquid container .35. The container is 
Secured to the rod by means of a device 36 hav 
ing. One end portion clamped about the rod by 
a means 37 and having its other end portion 
38 comprising a rest for the container. . 
Mounted on the base 9 is an electric motor 

which belt is also trained over the pulley 40 
whereby the shaft 42 is driven by the motor. 39. 
Mounted. On the shaft 42 to rotate thereWith 
are pulleys 44 and 45 and a grinding wheel 46 
the purpose of all of which will appear. S. 
The extreme upper portion 4 of the vertical 

rod 34 has passing therethrough a threaded stud 
48 carrying a shaft supporting device generally 

to which the stud 48 is attached and such por 
tion carries a pair of parts, 5? and 52 into the 
outer or free ends of which is threaded a screw 
53 adapted when tightened to draw such parts 
toward, one another. A tube. 54 passes between 
the parts 5 and 52 and when the screw 53 is 
tightened such tube is clampingly held. 
... On the member 48 between the plate-like por 
tion 50 and the rod 34 is a part 55 including 
a plate-like portion 56 facing the portion 50. 
The arrangement is such that on loosening of 
a nut 51 on the stud 48 the device 49 may be 
rotated with the stud as an axis. However, this 
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is for the purpose of adjustment only and when 
the parts have been adjusted as will hereinafter 
appear the nut 5 is tightened and remains in 
that condition. 

Passing through and rotatable in the tube 54 
is a shaft 58 carrying a roller 59 of rubber or 
other frictional material. The roller is secured 
to the forward end of the Shaft 58 and to the 
rear end of Such shaft is Secured a Worm gear 
60 meshing with a worm 6, the worm and worm 
gear being enclosed in a casing 62. Since the 
device 49 may be adjusted on loosening of Screw 

5 

10 

48 and as the shaft 58 is movable with the de 
Vice it Will be clear that the roller may be SWung 
between the full and dotted line positions of 
Fig. 2. s - . . . . . . . 

Roller 59 cooperates with the wheel 46 during 
the grinding of a sapphire as will appear and for 
the purpose of such cooperation the roller is ro 
tated in a direction transverse or across the di 
rection of rotation of the wheel. A bracket mem 
ber 63 extends forwardly from the upright f4 
and carries a pulley 64 and a shaft 65 on which 
the pulley is secured. Trained over the pulley 
64 and the pulley 45 on the shaft 42 is a belt 66 
whereby the shaft. 65 is driven from the shaft 
42. Attached to shaft 65 is one end of a flexible 
shaft 67 the other end of which is connected in 
driving relation with the worm 6 ?. Thus the 
roller 59 is being driven when ever the grinding : 
wheel 46 is rotating. 
Mounted on the extension f6 of the support 
is a gear box. 68 containing a reduction gearing 

(not shown) including a pair of shafts 69 and 70. 
Secured to the shaft 69 is a pulley 7 over which 
is trained a belt 2 trained over and driven by 
the pulley 44 on the shaft 42. Through the men 
tioned reduction gearing (not shown) the shaft 
69 drives the shaft 70 and the latter, at the side 
of the gear box opposite that at which the pulley 

is located, carries a cam generally designated 
3 the purpose of which will be fully set forth. 
The stationary shaft 30 is concentric with the 

shaft 42 and mounted on the shaft 30, to turn 
thereabout, is a bracket 4 including a block or 
arm 75 having a tubular projection 76 (see Fig. 8) 
Concentric. With said shaft. An L-shaped lever 
having portions 77 and 78 is mounted on the pro 
jection 6 but is not secured thereto although 
having a friction fit thereon. The lever portion 

mounts a pin T9 carrying a roller 79a cooper 
atting with the cam 73 whereby the lever is rocked 
about the shaft 30 at predetermined times as will 
appear. m 

Lever arm, 78 extends. longitudinally of the 
block 5 and has an arcuate slot 80 therein 
through which extends a set screw. 8? threaded 
into the block. With this arrangement on loosen 
ing of the set screw the lever may be adjusted 
relative to block 75 and shaft 30 after which the 
Screw will be tightened. A coil spring 82 secured 
at its upper end to a pin 83 on the lever arm 77 
has its lower end secured to the supporting struc 
ture 
against the can 3. 
Grinding wheel 46 comprises a mounting or 

carrier portion 84 of steel or other hard material 
and against one side of which is secured a disc 85 
of copper or other relatively soft metal. Disc 
85 has a groove 86 in its peripheral edge and such 
groove is to partly receive a sapphire to be 
ground. The groove is loaded with diamond 
dust or the like whereby there will be an abrasive 
action on any sapphire held in the groove While 

ff and serves to maintain the roller 79a , 
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the wheel is rotating. A Sapphire to be ground 
is arranged in the groove to extend longitudinally 
thereof as shown by the Sapphire 87 in Fig. 7. 
A plate 88 including a hardened hook-like por 

tion 89 is Secured on the outer end of block 5. 
In the machine the block 75 extends at the Side 
of the grinding wheel 46 and the relation of the 
parts is such that the hook-like portion 89 ex 
tends over the groove 86 of the wheel. There 
fore when a sapphire is placed in the groove (as 
by being passed through the bifurcation in the 
guide means, later to be described), the rotation 
of the wheel carries the sapphire with the wheel 
until the lower or forward end of the Sapphire 
engages the extreme end of said portion or stop 
means 89 after Which further movement of the 
Sapphire With the wheel is controlled until the 
Sapphire is released as will appear. 

Attention is directed to the fact that the out 
Side Wall of the groove 86 is of somewhat less 
height than the inner wall thereof. The wheel 
46 rotates in the direction indicated by the arrow 
90 (Figs, 2 and 4) while the roller 59 rotates in a 
clockwise direction as shown by the arrow 9 
(Figs. 1. and 3). During grinding of a sapphire 
the roller 59 is being rotated and is in engage 
ment with the Sapphire. Therefore as the wheel 
46 carries the Sapphire against the stop or limit 
ing device 89 the roller 59 is bodily rotating the 
Sapphire and the action of the roller tends to 
move the Sapphire toward the inner wall of the 
groove. Therefore as the wheel 46 is rotating 
under the sapphire and the latter is being rotated 
about its longitudinal axis by the roller 59 it will 
be clear that the sapphire will be subjected to a 
grinding action on all its sides and will be ground 
into a cylindrical shape. 
A suitable liquid, as water, to wash away cut 

material and prevent clogging of the grinding 
wheel is supplied to the wheel during a grinding 
operation. For this purpose a tube 92 is con 
nected with the container 35 to receive liquid 
therefrom and the tube delivers the liquid to the 
grinding wheel in the vicinity of the roller 59. 
The flow of the liquid is controlled by the setting 
of a valve 93 and preferably the liquid is fed 
drop by drop or in a very thin stream. A guide 
94 may be mounted as by having a portion 95 
thereof secured to the top of the gear box 68 
and the guide includes a bifurcated portion 96 
arranged over the wheel 46 and with the opening 
through such portion 96 arranged over the groove 
of the Wheel. With this arrangement sapphires 
may be fed to the groove 86 through the opening 
in the guide portion 96. 

Bracket 4 includes an extension 97 having a 
leg-like portion 98 mounted to turn on the outer 
end portion of the shaft 30. Fixed to the shaft 
30 at the inner side of the member 27 is a collar 
Of having a pin 02 extending radially there 

fron. Adjacent said collar a block 03 is mount 
ed on said shaft to turn thereabout and such 
block carries a pin 04 at its outer end and a pin 
O5 intermediate its ends. A coil spring 06 has 

its respective ends connected with the pins O2 
and 04 and constantly tends to draw said pins 
toward one another and thus to move the block 
03 in a counterclockwise direction about the 

shaft 30. 
Fixed to the outer end of the block 103 is an 

arm 07, the arm being secured to the block as 
by screws 08, and said arm includes an upstand 
ing portion 09 extending along the side of the 
block 5 and at its upper end carrying a tube 
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like part O. Part O is aligned with the groove 
86 of the grinding wheel when the parts are as 
in FigS. 7 and 9 and the function of such part 
Will later appear. 
It is noted that the arm of the bifurcated 

portion of the guide 94 is somewhat shorter than 
- the other arm of such portion. This arrange 
: ment is provided since if a Sapphire fed to the 
Wheel is of unusual diameter or of odd shape it 
may become embedded in the surface of the roller 
59 and be carried out of the groove 86 by the 
roller during rotation of the latter. Should this 
happen the Sapphire Will not be scraped off the 
roller by the guide arm but will be again car 
ried into the groove by the roller and be scraped 
therefrom by the inner wall of the groove and 
thus returned to the groove for grinding. . . . . . 
Can 73 includes three finger-like portions 2, 
3 and 4 equally spaced and arranged radially 

With respect to the shaft 70 mounting the cam, 
The body of the can between the finger-like por 
tions thereof has three slightly inclined surfaces 

5, 6 and T inclining respectively from the 
portion 2 to the portion f3, from the portion 
3 to the portion 4 and from the portion f4 

to the portion i2. The cam is rotated in the 
direction indicated by the arrow 8 in Fig.2 and 
obviously the roller 9a is in said figure against 
the lowest part of the cam surface portion 5. 
With the parts in the indicated positions the 

stop 89 is partly within the groove 86 in the wheel 
46 and any sapphire (as the sapphire 87 of Fig. 7) 
Within the groove Will have its lower or forward 
end against the stop 89. Thus as the grinding 
Wheel is rotating in the direction above indicated 
it Will tend to carry the sapphire with it and to 
throw the sapphire out of the groove. The stop 
89 keeps the sapphire from moving with the 
Wheel and the roller 59 prevents the wheel from 
throwing the sapphire out of the groove as the 
wheel revolves. When the roller 79a and the 
can 73 are related as shown the stop is in its 
uppermost position and maintains the sapphire 
in position under the upper edge portion of the 
roller. 59 as seen in Fig. 7 wherein the roller is 
shown in dotted lines. 
As the grinding operation proceeds, a sapphire 

having been placed in the groove 86, the cam 73 
is moving and as it progresses the roller. T9a is 
gradually raised and the lever comprising the 
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arms 77 and 78 is rocked about the shaft 30 mov 
ing the bracket 74 and thus the stop 89 down 
Wardly to permit the Sapphire to be gradually fed 
under the roller toward the lower end thereof. 
Finally as the grinding is completed one of the 
finger-like can portions f2., 3 and 4 engages 
the roller 79a rocking the same sharply outwardly 
with the result that the lever portions 7 and 78 
are rocked in like manner and carry the block T5 
and the stop 89 With then permitting the ground 
Sapphire to then move bodily With the Wheel 46 
and the latter throWs the Sapphire doWinWardly 
and outwardly and the Sapphire passes into the 
tube ). Thereafter the Sapphire is to be Sharp 
ened for use in Sound recording or in any other 
connection as desired. 
Thus While the Sapphires are fed to the ma 

Chine one at a time by hand or otherwise, the 
can 73 having three fingers the stop 89 is moved 
from COOperating relation. With the Wheel or the 
grOOWe of the Wheel three times during each com 
plete revolution of the cam. Obviously the num 
ber of finger-like portions on the cam will de 
pend on the Speed of rotation of the cam and the 
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relation of such speed to the speed of rotation of 
the other parts of the machine, . . . . . 

: On loosening of nut 57 the roller 59 may be 
swung to an out of the way position as shown by 
the dotted lines in Fig. 2. Arm 107 may move 
independent of any movement of the bracket 74 
when the arm is moved away from the block 75 
but the constant tendency of the spring 06 is to 
keep the arm 07 in position, with the tube O 
adjacent the plate 88. As the cam acts to move 
the bracket 74 and the plate 88 with stop. 89 
downwardly the block 75 will engage arm portion 
.09 and cause the tube if 0 to be moved down 
wardly against the action of the spring to 6. Pin 

: 105-carried by the block O3 is a stop or limiting 
device as when such pin engages the pin f O2 on 
the collar Of the spring: 06 can move the said 
block no further about the shaft. 
The hook shape of the stop 89 serves to prevent 

riding of a sapphire upwardly out of the groove 
86 by contact with the plate 88. Obviously on 
loosening of the screws 29 in the bearing-like 
members 27 and 28 the shaft. 30 and the entire 
assembly thereon may be adjusted relative to the 
wheel:46 and guide 94. The slot 80 in the lever 
arm 78 provides for adjustment of the lever rela 
tive to the block. 75 and to the shaft 30 whereby 
to have the cam T3 move the stop 89 in desired 
relation to the roller 59 whereby to have tile sapphire properly presented to the grinding 
wheel. . . . . . . . . . . . . 

In the modification shown in Fig. 12 the grind 
ing wheel is designated f20 and has a corner 
portion of its periphery removed providing what 
is best described as an annular notch. 12t to 
receive the Sapphire. 22 to be ground. The sap 
phire will be engaged and rotated by the roller 
23. It is to be understood that wheel 20 may 
replace wheel 46 above described and that roller 
23 is the same as the roller 59 previously de 

Scribed. While notch f2 is not a true groove 
as is the groove 86 in wheel 46 yet the purpose 
is the same in each instance and the word 
'groove' as used in the following claims is in 
tended to cover the construction of Fig. 12 as 
well as that of the other figures and such word 
is not to be read as limiting the claims to a con 
struction embodying a true groove. 
Having thus set forth the nature of my inven 

tion, what I claim is: . . . . 
1. In a machine for grinding sapphires for use 

in the making of sound recording styli, a grind 
ing. Wheel, means for rotating said wheel, said 
wheel having a groove therein of a width greater 
than the diameter of a sapphire to partly receive 
the Sapphire to be ground, a stop to prevent 
bodily movement of the sapphire with the wheel, 
means for bodily rotating the sapphire in said 
groove in a direction substantially transverse to 
the direction of rotation of the wheel, a movable 
Support mounting said stop for movement of the 
latter into and out of stopping relation with the 
Sapphire in the groove, and means for moving 
Said Support to carry the stop out of stopping 
relation. With a Sapphire in said groove on com 
pletion of the grinding of said sapphire. 

2. In a machine for grinding sapphires for use 
in the making of sound recording styli, a grind 
ing Wheel, means for rotating said wheel, said 
Wheel having a groove therein to partly receive 
a Sapphire to be ground, a stop to prevent bodily 
novement of the Sapphire with the wheel, means 
for rotating the Sapphire in said groove in a 
direction transverse to the direction of rotation 
of Said wheel, a movable support mounting said 
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stop for movement of the latter into and out of 
stopping relation with the sapphire in the groove, 
and cam means for periodically moving said sup 
port to carry the stop out of stopping relation 
with the sapphire in said groove. x 

3. In a machine for grinding sapphires for use 
in the making of sound recording styli, a grind 
ing wheel, means for rotating said wheel, said 
wheel having a groove therein to partly receive a 
Sapphire to be ground, a stop to prevent bodily 
movement of the sapphire with the wheel, means 
for bodily rotating the sapphire in said groove 
in a direction transverse to the direction of cro 
tation of the wheel, a movable support mounting 
said stop, a Spring normally urging said support. 
into position disposing said stop in stopping rela 
tion with a Sapphire in said groove, and means 
including can means for moving said support 
to carry the stop out of said stopping relation 
on completion of the grinding of a sapphire. 

4. In a machine for grinding sapphires for use 
in the making of Sound recording styli, a grind 
ing wheel, means for rotating said wheel, said 
Wheel having a groove therein to partly receive 
a Sapphire to be ground, a stop to prevent bodily 
movement of the Sapphire with the wheel, means 
for bodily rotating the sapphire in said groove in 
a direction transverse to the direction of rotation 
of the wheel, a movable support mounting said 
stop, a Spring normally urging said support into 
a position disposing said stop in stopping-rela 
tion to a Sapphire within said groove, means for 
moving Said support to carry the stop out of 
said stopping relation on completion of the grind 
ing of the Sapphire, and said last means including 3 
a cam driven in timed relation to said grinding 
Wheel. 

5. In a machine of the character described, a 
grinding wheel having a groove to receive a 
Sapphire to be ground, a stop means for limiting 
movement of a sapphire with the wheel and hold 
ing such Sapphire in grinding position in said 
groove, a roller for engaging and rotating a 
Sapphire about its own longitudinal axis while 
in said grinding position, means mounting said 
stop, a can engaging said means and operable 
through it to move said stop and permit the 
Wheel to carry the sapphire out of grinding posi 
tion, and means for operating said cam in pre 
determined timed relation. 

6. In a machine of the character described, a 
grinding wheel having a groove in its peripherial 
edge, a guard extending partly over said wheel 
and including a portion having a slot in align 
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phires may be fed into the groove, a roller for 
engaging a Sapphire in Said groove and rotating 
Such Sapphire about its own longitudinal axis, 
said groove having a high side wall and said 
guard having an opening in its side portion re 
note. from Said Wall, and means rotating said 
roller in a direction to carry its Sapphire engag 
ing portion toward said Wall whereby should a 
Sapphire become embedded in the roller it will 
be ... carried about with the roller and through 
Such opening in the guard and back into the 
groove to be scraped from the roller by said high 
groove Wall. 

7. In a machine of the character described, a 
shaft, a grinding wheel on said shaft, a movable 
Stop aSSociated with said wheel for engagement 
by a Sapphire to be ground and adapted to hold 
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ment with said groove and through which sap-55 

the Sapphire against movement with the wheel, 
a roller mounted for engagement with a sapphire 
held by Said stop for bodily rotating said sapphire 
On the Wheel, means for rotating said shaft, 
means for rotating said roller from said shaft, 
a can for periodically moving said stop out of 

: Stopping relation. With a sapphire on said wheel, 
and means driving said cam from said shaft. . 

8. In a machine of the character described, a 
Shaft, a grinding wheel on said shaft, a movable 
stop associated with said wheel for engagement 
by a Sapphire to be ground and adapted to hold 
the Sapphire against movement with the wheel, 
a roller mounted for engagement with a sapphire 
held by Said stop for bodily rotating such sap 
phire on the wheel, means for rotating said shaft, 
means for rotating said roller from said shaft, 
a can for periodically moving said stop out of 
'Stopping relation With a Sapphire on said, wheel, 
a Spring for moving said stop back to position on 
release by said cam, means driving said cam from 
said shaft, and a Speed reduction gearing in said 
last drive means. 
9. In a machine of the character described, a 

grinding wheel having a groove to receive a sap 
phire to be ground, a stop means for limiting 
movement of a Sapphire with the wheel and hold 
ing Such Sapphire in grinding position in said 
grOOve, a roller for engaging and rotating a sap 
phire about its own longitudinal axis while in 
Said grinding position, means mounting said stop, 
a can engaging said means and operable through 
the same to move said stop and permit the wheel 
to carry the Sapphire out of grinding position, 
means for Operating said cam in predetermined 
relation, and an adjustable means whereby such 
timed relation may be varied. 

- . . . FRANKL. CAPPS, 


