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This invention relates generally to diamond grinding 
and polishing devices used for grinding and polishing pur 
poses, and has particular applicability to grinding and 
treatment of hard surfaces. 

It was known in the grinding art to use grinding and 
polishing devices comprising flexible means, which made 
the grinding surfaces of such devices elastic with respect 
to the grinding or polishing pressure. For this purpose 
grinding devices have been provided with spiral-spring 
means, spring-wire brackets, or rubber inserts between the 
grinding members and the hub means, which connect the 
grinding devices with their driving means, so as to provide 
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the elastic action of said flexible means with respect to the . 
grinding pressure exerted upon the grinding surfaces of 
such devices. These intermediate spring members were 
exposed to substantial fatigue, which contributed to a 30 
rapid wearing of said spring means and the grinding sur 
faces. The adjustment of the tension of such spring mem: ". 
bers was also rather difficult and inconvenient. . . . . . 

It is a general object of the present invention to pro 
vide an improved grinding and polishing device, includ 
ing a flexible intermediate member, which will eliminate 
the fatiguing of the elastic means and of the grinding 
surfaces, and will also provide a simple and accurate 
means for adjustment of the flexible action of said flex 
ible means, and thus the elasticity of the grinding device 
with respect to the desired grinding pressure. 
More specifically it is an object of the present inven 

tion to provide an intermediate flexible member between 
the grinding member and the hub means, which will form 
part of the grinding member. 
A further object of this invention is to provide a ten 

sioning member of annular shape leaning upon the flexible 
member of large dimensions, being connected to the hub 
means, which will enable a simple and advantageous ad 
justment of the flexible action of the flexible member, 
and thus the elasticity of the grinding member relative to 
the predetermined grinding pressure exerted upon the 
grinding layers provided on the outer surfaces of the 
grinding member. 
A still further object of the present invention is to 

design a novel and advantageous grinding and polishing 
device having the diamond grinding, or polishing layers 
disposed both upon the circumference of the annular 
grinding device and also upon the face of such device. 
The foregoing statements are merely illustrative of 

the various purposes and objectives of this invention. 
Other objects and advantages will readily become appar 
ent from a study of the following specification, when con 
sidered in conjunction with the accompanying drawing, 
in which several modifications of the grinding and polish 
ing device embodying the principles of this invention are 
shown, in which: - 

Fig.1 shows somewhat diagrammatically a sectional. 
view of an improved grinding device embodying the in 
vention, and comprising a bowl shaped annular grinding 
device having the grinding surface on an outer face of 
fhe same; 
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Fig. 2 shows the grinding device of Fig. 1 modified by 

the provision of a different tensioning disc-shaped mem 
ber; 

Fig. 3 shows a modification of the grinding device of 
Fig. 1, wherein the hub means and the tensioning mem 
ber are reversed in their relative position; 

Fig. 4 shows a cross-section view of a grinding device 
having the grinding surface on the outer circumference 
of the same; 

Fig. 5 shows a combined grinding device having two 
grinding surfaces, one on its outer circumference and the 
other on an outerface of the grinding member. 

Referring to the drawings, and more particularly to Fig. 
1 thereof, the grinding device comprises a grinding disc 1 
of preferably bowl-shaped form, which has provided on 
its face a grinding layer 2. A flexible member 10 is Sup 
ported on said grinding member 1 by means of an annu 
lar member 3, fastened to the grinding member 1 by 
means of screws 4. The inner side of said flexible men 
ber 10 is connected to a hub means 9, provided on the 
grinding shaft for connecting the grinding device to its 
driving means, not shown. The arrangement of parts is 
such that an annular portion 11 of the flexible member 
10 is free of support, and can therefore be utilized for 
giving the device the desired degree of elasticity relative 
to the grinding pressure. The flexible member 10, which 
preferably, is in the form of a membrane, or disc is sup 
ported an ned, by means of a tensioning ring 5. 

: - ...: ' ' '.' ' ging 5 is disposed on the hub means 9, 
and is provided with annular ribs or bosses 6 and 7, pref 
erably disposed on, opposite sides of the member 5 at 
different distances from the hub means 9. m 
. As can be seen in the modification according to Fig. 1 
the membrane, or disc 10, is tensioned by the lower rib 7. 
In providing tensioning members 5 of different size, pro 
vided with annular ribs of different diameter, the degree 
of elasticity of the disc 10 can be adjusted in simple 
manner to any desired degree. This is obtained in that 
differentsized members 5 will produce different free annu 
lar surfaces 11 on the membraae 10, thus changing to 
any desired degree the elasticity of the membrane 10. 
Under the influence of the grinding pressure P on its 
grinding surface 2, the grinding member 1 will tend to 
bend downwardly along its periphery. This action will 
tend to lift the rib 8 and to depress the rib 7. These 
bending forces will be compensated by the free annular 
area 11 of the flexible member 10, which will thus pro 
vide the necessary flexibility for the grinding operation. 
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The degree of flexibility of the device can be easily ad 
justed by the appropriate dimensioning of the tensioning 
member 5, or by selecting the desired diameter of the 
annular ribs 7, 8 in appropriate manner. 

In the arrangement of the modified device, as shown 
in Fig. 2, the position of the tensioning member 5 is 
reversed relative to the membrane 10, in that in this case 
the rib 6 is in contact with the membrane 10 leaving only 
a relatively small free, annular space 12 between the 
inner surface of the grinding member 1 and the covered 
inner portion of the membrane 10 beneath the annular 
rib 6. This modification according to Fig. 2 will sub 
stantially increase the rigidity of the grinding device, as 
compared with the modification shown in Fig. 1, due to 
the substantially smaller annular membrane surface 12 
as compared with the annular surface 11 of Fig. 1, the 
latter providing a substantially softer grinding action. 
The elasticity of the grinding device will increase corre 

70 

sponding with an increase spacing of the supporting ribs 
6 or 7 from the inner wall of the grinding member 1, 
and thus increasing the annular free area of the membrane 
10, Y - 

in the modification of the grinding device shown in 
Fig. 3, the relative position of the tensioning ring 5 and 
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of the hub means 9 is reversed. In this case, the elastic 
action of the membrane 10 will be substantially reduced, 
so that the grinding device will become substantially 
rigid. In this case the membrane 10 is rigidly supported 
by the rib 6 from beneath and under the action of the 
grinding pressure P will not be able to produce any re 
silient spring action. 

In Fig. 4 there is shown a modification of the grinding 
device wherein the grinding layer 14 is disposed on the 
outer circumference of the grinding member 13, and the 
grinding pressure P is exerted upon the grinding device 
not in axial direction, but rather in a direction perpendicu 
larly to the axis of the device. For this purpose the hub 
means 17, and the grinding ring 13 are respectively pro 
vided on their inner surfaces with recesses 24, 15 dis 
posed opposite each other. The recesses are provided 
with sloping surfaces 16 and 19, and balls 20 are dis 
posed within said recesses 15, 24. The resulting bearing 
support will enable an angular displacement of the grind 
ing member 13 relative to the inner hub 17. The mem 
brane 10 is in this case disposed above the grinding ring 
13, to which it is fixedly secured, and the inner edge 
of the disc 10 is supported by a nut 21, screwed upon the 
hub 7. The adjustment of the degree of elasticity 
of the grinding device in this modification is also very 
simple, and is effected by the adjustment cf the pressure 
of the nut 21 upon the membrane 10. Under the grind 
ing pressure P, the grinding ring 13 will be moved to 
wards the hub 17 reducing the spacing gap R between 
the grinding ring 13 and the hub 17. This pressure will 
produce a resilient action of the membrane 10 to a 
greater or less extent according to the degree of pressure 
exerted by the nut 21. The balls 20 will be displaced by 
this grinding pressure, and will be able to return to their 
central position only after the grinding pressure P is 
compensated by the spring action of the membrane 10. 
The arrangement as shown in Fig. 5 provides the possi 
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bility, in accordance with the present invention, of com 
bining the forms of two grinding devices shown in Figs. 
1 to 4 into a novel grinding unit, provided with grinding 
surfaces both upon its face and also upon its circumfer 
ence. The bowl-shaped grinding member 1, with its 
grinding surface 2, is also provided with a second grinding 
surface 14. The hub 17 is fixedly secured to the driving 
means or shaft 23 by means of a nut 22. The previously 
described recesses 15, 24 are, in this case, disposed upon 
the inner surface of the grinding member 1 and in the 
hub 17, opposite each other. The balls 20 are again dis 
posed within these recesses, thereby enabling an angular 
displacement of the grinding member 1 relative to the 
hub 17. The flexible membrane 10 is disposed above the 
grinding member 1, to which it is secured at its periphery, 
and at its inner edge the membrane 10 is secured to the 
hub 17 by means of the adjustable nut 21. By loosening 
or tensioning the nut 21, the degree of elasticity of mern 
brane 10 is readily varied. Under the grinding pressure 
T upon the grinding layer 14, the spring action of the 
grinding device will be effected in the manner shown in 
Fig. 4 by the movement possible in the gap space R be 
tween the outer circumference of the hub 7 and the 
inner wall of the grinding member 1. The grinding pres 
sure P upon the grinding layer 2 will effect the spring 
action of the membrane 10 in a manner similar to that 
shown in Fig. 1. - 
From the foregoing description it will be apparent that 

the invention contemplates a simple and effective means 
for providing an elastic, adjustable grinding device, which 
can be easily adjusted to the desired grinding pressure, and 
also enables the design of a combined grinding unit avail 
able for grinding operations having two spaced grinding 
layers. 
Although there is shown and described particular grind 

ing devices, it is to be understood that the same were 
merely for the purpose of illustration, and that changes 
and modifications may readily be made therein, by those 
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skilled in the art, without departing from the spirit and 
scope of the invention. - - 

I claim as my invention: 
1. A grinding and polishing device including a ring 

shaped grinding member having a grinding layer disposed 
upon one of its outer surfaces, a driving means for said. 
grinding device, a hub means connecting the grinding 
member with said driving means, a flexible member for 
attachment of the ring-shaped grinding member to said 
hub means, and a tensioning member for tensioning said 
fiexible member of said grinding device, said tensioning 
member having annular ribs of different diameters on 
both sides of said member, one of said ribs being in 
contact with said flexible member for supporting and 
tensigning said flexible member, whereby the degree of 
elasticity of said flexible member is adjusted by the ap 
propriate turning of said tensioning member and the re 
spective annular ribs. 

2. A grinding and polishing device including a ring 
shaped grinding member having at least one grinding layer 
disposed on one of its outer surfaces, a driving means 
for said grinding device, a hub means connecting said 
grinding member with said driving means, a flexible mem 
ber for attachment of the ring-shaped grinding member 
to said hub means, the hub means and the grinding mem 
ber of the device having complementary annular recesses 
disposed opposite one another with sloping sides, and balls 
disposed between said recesses for movably supporting 
the grinding member relative to said hub means. . 

3. A grinding and polishing device including a ring 
shaped grinding member having at least one grinding 
layer disposed on one of its outer surfaces, a driving 
means for said grinding device, a hub means connecting 
said grinding member with said driving means, a flexible 
member for attachment of the ring-shaped grinding mem 
ber to said hub means, the hub means and the ring-shaped 
grinding member of the device having complementary 
annular recesses disposed opposite one another with slop 
ing sides, whereby said recesses in the ring-shaped grind 
ing member are provided on the inner side of same, and 
balls disposed between said recesses for movably sup 
porting the grinding member relative to said hub means. 

4. A grinding and polishing device including a ring 
shaped grinding member having at least one grinding 
layer disposed on one of its outer surfaces, a driving 
means for said grinding device, a hub means connecting 
said grinding member with said driving means, a flexible 
member for attachment of the ring-shaped grinding mem 
ber to said hub means, the hub means and the grinding 
member of the device having complementary annular re 
cesses disposed opposite one another with sloping sides, 
and balls disposed between said recesses for movably sup 
porting the grinding member relative to said hub means, 
and nut means provided on said hub means in operative 
contact with the flexible member for adjusting the tension 
of said flexible member. 

5. The combination in a grinding device having a 
grinding member with a plurality of grinding layers dis 
posed on different outer surfaces of said grinding mem 
ber, driving means for said grinding device, a hub means 
connecting the grinding member with said driving means, 
a flexible member disposed between said grinding mem 
ber and said hub means for attachment of said ring 
shaped grinding member to said hub means, and support 
ing means in said grinding member and said hub member 
enabling an angular movement of said grinding member 
relative to said hub means comprising annular recesses 
in the grinding member and the hub means disposed op 
posite each other, bails between said recesses, whereby 
the grinding pressure on one of said grinding surfaces will 
develope a resilient spring action of said flexible mem 
ber, and the grinding pressure on the other of said grind 
ing surfaces will develope a resilient spring action of said 
flexible member in combination with said supporting 
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means disposed between said grinding member and said 
hub means. 

6. The combination in a grinding device having a 
grinding member with a plurality of grinding layers dis 
posed on different outer surfaces of said grinding member, 
driving means for said grinding device, a hub means con 
necting the grinding member with said driving means, a 
flexible member disposed between said grinding member 
and said hub means for attachment of said grinding mem 
ber to said hub means, and supporting means in said 
grinding member and said hub means enabling an angular 
movement of said grinding member relative to said hub 
means comprising annular recesses in the grinding mem 
ber and the hub means disposed opposite each other, balls 
between said recesses, adjusting means provided on said 
hub means for the adjustment of the tension of said 
flexible member, whereby the grinding pressure on one 
of said grinding surfaces will develope a resilient spring 
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action of said flexible member, and the grinding pres 
sure on the other of said grinding surfaces will develope 
a resilient spring action of said flexible member in com 
bination with said supporting means disposed between 
said grinding member and said hub means. 
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