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This invention relates to the reinforcing of rotative 
abrasive articles such as grinding wheels and the like, 
and more particularly to novel reinforcing elements which 
may be pre-formed and thereafter embedded in a grind 
ing wheel such that the wheel when accidentally cracked 
or weakened will not fly apart during high speed rotation. 

Grinding wheels, under normal operative conditions, 
are rotated at extremely high angular velocities while 
being subjected to severe stresses during grinding opera 
tions. Since such wheels are not immune from structural 
failure, grinding operations are often looked upon as being 
inherently dangerous. Pieces thrown out from a broken 
grinding wheel, which has cracked during rotation, have 
tremendous momentum, have been known to cause exten 
sive damage and have even been lethal. Therefore, 
means for preventing the breaking up of wheels during 
rotation are necessary to the confident, safe operation 
thereof. 

Rigid rotative abrasive articles, employed for most 
high-speed heavy-duty grinding operations, such as cut 
off wheels, snagging wheels and cup-shaped wheels, gen 
erally comprise essentially abrasive mineral grains rigidly 
and compactly bonded together by a cured bonding agent. 
The strength of these abrasive wheels depends on a high 
degree of adhesion between the mineral grains and the 
bonding agent. The articles are often brittle and highly 
inelastic. Upon localized failure of the adhesive bond 
within the wheel, cracks appear which tend to enlarge in 
a radial direction. As the radial cracks enlarge, addi 
tional stresses are applied to other sections of the wheel 
with progressive appearance of additional fractures and, 
unless restrained, the wheel eventually breaks up or bursts 
and flies apart during rotation. 
According to the present invention, means are provided 

for producing improved abrasive wheels with reinforcing 
elements therefor which make possible the highly desir 
able safety feature of reinforcement against bursting or 
breaking up and flying apart during rotation even though 
partial failures and cracks should occur in the wheel. 
The novel reinforcing means provided by the present in 
vention may be pre-formed for embedding in the grind 
ing wheel and the like so that the latter may be manufac 
tured economically and competitively. Furthermore the 
reinforcing means may be conveniently positioned wher 
ever desired in the wheel, for example, in the outer por 
tion of the wheel, where centrifugal forces are highest 
and thus where the need for reinforcement is greatest, 
as well as near the center. The reinforcement is accom 
plished without substantial reduction in abrading rate and 
total abrasive cut, without reduction in wheel life, and 
without replacement of a comparatively large volume of 
abrasive mineral by the reinforcing. 
These and other advantages may be obtained accord 

ing to the present invention by incorporating into the 
wheel one or more pre-formed reinforcing elements which 
comprises a glass fabric tape element of substantially 
greater width than thickness positioned around the central 
axis of rotation of the grinding wheel, said tape element 
having a plurality of portions thereof in the cross section 
of said wheel extending in both the circumferential and 
radial directions around the axis of the wheel and with 
its widthwise dimension parallel to the axis of the wheel. 
Preferably, the tape is stiffened and convoluted with the 
convolutions of the tape extending for a substantial radial 
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distance relatively to the thickness of the tape, forming a 
convoluted annular band or zone of substantial radial 
extent around the axis of the wheel. It is also preferable 
that the tape not extend directly radially for any sub 
stantial distance, as an aid in avoiding radial cracking 
of the wheel. The band so formed may be either gener 
ally circular, spiral, or the like, and may extend through 
out a zone from close to the axis of the wheel to closely 
adjacent its outer rim. Preferably, too, the widthwise 
dimension of the tape constitutes a substantial proportion 
of the thickness of the wheel and may even extend to the 
surface thereof since the glass fibers thereof are readily 
abraded during use of the wheel and hence do not inter 
fere with its operation. 

in the practice of the present invention, it is particularly 
important that a relatively bulky tape be provided and 
include a large number of glass fibers. This is accom 
plished by utilizing in the construction of the tape, strands, 
such as glass roving, composed of a multiplicity of glass 
fibers with the strand being disposed in over and under 
intercrossing relationship providing an interlaced struc 
ture having a multiplicity of strand crossings in a prede 
termined pattern with a surface pattern of strand pro 
jections and depressions. This latter effect is provided by 
utilizing a fabric tape such as a woven, braided or knitted 
tape made up of a plurality of relatively bulky strands 
So that the large mass of glass fibers may be provided as 
reinforcement for the wheel, the roughened surface of 
the tape being an important feature which results in im 
proved bonding to the finished product. Further in this 
regard, an open mesh tape may be utilized, if desired, for 
direct grain to grain bonding of the wheel through the 
mesh of the tape. 

Preferably, too, the tape is pre-formed and impregnated 
with an adherent stiffening coating which should be com 
patible with the bonding agent utilized with suitable 
abrasive grains to form the grinding wheel or the like. 
The so constructed reinforcing pre-form may be incor 

porated by embedding it into the grinding wheel structure 
during formation thereof, and the composite assembly 
may thereafter be pressed to form an integral abrasive 
wheel having a relatively large proportion of reinforcing 
glass fibers therein distributed throughout a zone thereof. 
The techniques of the actual construction of the wheel are 
conventional and well known in the art so that the utiliza 
tion of the reinforcing pre-forms of the invention and 
grinding wheels incorporating them are readily carried 
out by known processes. 

For the purpose of explaining further objects and fea 
tures of the invention reference is now made to the foll 
lowing specification including detailed description of pre 
ferred embodiments of the invention, together with the 
accompanying drawings, wherein: 

FIG. 1 is a plan view partly in section of a grinding 
wheel according to the present invention; 
FIG. 2 is a side sectional view of the grinding wheel 

of FIG. 1; 
FIG. 3 is a perspective view of a braided reinforcing 

tape of a relatively closed mesh pattern such as may be 
utilized in the wheel of FIGS. 1 and 2. 

FIG. 4 is a perspective view of a tape having a rela 
tively open mesh pattern such as may be utilized in the 
wheel of FIGS. 1 and 2; 

FIG. 5 is a side view partly in section of a modification 
of the grinding wheel of FIG. 1, wherein two reinforcing 
means according to the invention are provided in a cup 
shaped wheel; 

FIG. 6 is a plan view of a grinding wheel according 
to the invention having a spiral reinforcing means there 
in; and 
FIG. 7 is a plan view of a wheel according to the in 
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vention having a plurality of radially spaced reinforcing 
means therein. 

In FIGS. 1 and 2 is shown an abrasive wheel 10 of 
the disk type rotatable about its central axis 12 by means 
of a shaft 4, said shaft having suitable clamping ele 
ments 16, 18 contacting each side of the wheel. In ac 
cordance with the present invention, such wheel has in 
corporated therein a convoluted reinforcing element 20 
of fabric tape of substantially greater width than thick 
ness positioned around the central axis of rotation of 
the wheel with the widthwise dimension of the tape 
parallel to the axis. As shown in said drawing, the 
convolutions of said tape include inner and outer par 
tially closed loops with radially inward bights 22 and 
outward bights 24 and connecting portions 26 there 
between so that the tape extends in a band or zone 28 
for a substantial radial distance preferably of the order 
of /2 to /3 of the wheel radius, or even more. Prefer 
ably the band or zone 28 extends relatively close to the 
outer periphery of the wheel wherein centrifugal forces 
will be the highest and extends as well for a major 
portion of the thickness of the wheel, that is, with the 
widthwise dimension of the tape 20 being a substantial 
proportion, say more than half, of the thickness of the 
wheel 10. 
As best shown in FIGS. 3 and 4 the tape 269 itself 

consists of a braided structure, although knitted or woven 
might as well be used, with relatively bulky strands 30, 
each composed of a multiplicity of glass fibers 32, the 
strands being disposed in over and under intercrossing 
relationship providing a multiplicity of interlaced strand 
crossings in a predetermined pattern with a surface pat 
tern of strand projections and depressions as shown. 
The tape may be either a relatively closed mesh tape 20a 
as shown in FIG. 3 or an open mesh tape 26b as shown 
in FIG. 4, the former providing a somewhat greater 
bulk of glass fibers and the latter somewhat better bond 
ing to the substance of the wheel itself because of a di 
rect grain to grain bond through the mesh interstices. 
However, with either a closed mesh tape 20a or an open 
mesh tape 20b, the roughened surface composed of the 
Strand projections and depressions provides highly effec 
tive bonding of the tape 20 to the substance of the wheel, 
both the abrasive grains and the bonding agent thereof. 
The tape utilized should have a relatively high ratio of 
width to thickness, preferably about 1 to 5 as shown, 
and is also preferably pre-impregnated with an adherent 
stiffening coating compatible with the bonding agent 
utilized for bonding together the abrasive grains of the 
wheel itself. By so doing, and by pre-forming the rein 
forcing element 20 into its desired pattern and thereafter 
curing the bonding agent thereof at least partially, the 
pre-formed pattern is maintained during its assembly 
With the abrasive grains and their bonding agent in a 
Suitable mold, as well as subsequently during heating and 
pressing therein to bond the completed wheel, including 
its integral reinforcing element according to the present 
invention. 

In FIGS. 5-7 are shown modifications of the invention 
wherein one or more reinforcing elements are incor 
porated into the wheel structure, that of FIG. 5 being a 
wheel 10' of the cup type having two reinforcing ele 
ments 20, 20' axially spaced therein; that of FIG. 6 
being a disk wheel 10' having a reinforcing element 
20' in a spiral pattern with a plurality of turns incor 
porated therein; and that of FIG. 7 also being a wheel 
10' of the disk type having three radially spaced re 
inforcing elements 20v, 20Y, 20vi incorporated therein. 
In each of these cases the reinforcing elements 20 may 
be either of the type shown in FIG. 3 or FIG. 4, for 
example, that is, a tape of substantially greater width 
than thickness, of convoluted form, with the widthwise 
dimension of the tape extending parallel to the axis of 
the wheel, and of either closed or open mesh as may 
be desired. 
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4. 
In essence, the present invention is directed to the use 

as an integral grinding wheel reinforcing means bonded 
integrally within and as a part of the wheel structure, 
of a glass fiber tape of flat construction of substantially 
greater width than thickness of about the order of 1 to 
5. Such tape is constructed as by braiding or Weaving 
of a plurality of strands each composed of a multi 
plicity of glass fibers to provide an over and under inter 
crossing and interlacing relationship providing a multi 
plicity of strand crossings in a predetermined pattern 
with a surface pattern of strand projections and depres 
sions to augment the rough surface of the strands them 
selves. This latter aspect of the invention is particu 
larly important in providing adequate bonding between 
the tape and the substance of the wheel itself. Such a 
structure provides a relatively high mass of glass fibers 
within a limited cross-sectional area and yet in a con 
figuration having a surface which is readily bondable to 
and within a grinding wheel. The tape itself is readily 
handled to be formed as desired and thereafter may be 
impregnated with an adherent stiffening coating to pro 
vide a coinpletely finished reinforcing pre-form which 
may be placed in a mold with suitable bonding agent 
and abrasive grains, so that a wheel will be provided 
wherein the reinforcing means is embedded thereWithin 
and extends throughout a substantial portion of the vol 
ume of such wheel. The convoluted form is particularly 
desirable since it makes possible the use of a radially ex 
tensive zone or band of reinforcing wherein the fibers 
embedded within the wheel extend both radially and 
peripherally of the wheel. In this latter regard, it is 
noted that it is considered to be preferable that the fibers 
do not extend directly in a radial direction for any sub 
stantial distance, but rather as will be seen in F.G. 1, 
for example, the convolutions are generally in the form 
of closed loops wherein the portions 26 connecting the 
inner bights 22 and outer bights 24 extend along a chord 
at a substantial angle to the radius, while the bight por 
tions themselves extend generally perpendicular to the 
radius. The direction of fiber alignment is thus at an 
angle to the probable direction of radial shear of a wheel 
upon damage thereof. Preferably, the strands them 
selves are of glass fiber roving, composed of many fine 
hairlike glass monofilaments, the roving being generally 
untwisted, with each of the monofilaments being sub 
stantially continuous. The bonding material of the tape 
serves to combine the monofilaments as well as the fabric 
structure into a stiffened unitary structure so that such 
structure may be handled as a pre-form during the manu 
facture of the wheel itself, and to produce a pre-form 
structure which is at least of a sufficient hardness and 
firmness to be incorporated into the wheel without be 
coming extensively damaged during the pressing opera 
tion by which the final grinding wheel structure is manu 
factured. Such bonding material should be compatible 
with that used in the wheel to bond the abrasive grains 
thereof together, and, further, may be but partially cured 
during the manufacture of the pre-form structure, with 
final curing taking place during manufacture of the final 
grinding wheel for optimum bonding of the pre-form 
structure within the grinding wheel. 

In the operation of a grinding wheel of the invention, 
when the reinforcing element becomes exposed at the 
abrading surface, the abrasive cutting ability of the wheel 
is nevertheless substantially unimpaired since the glass 
filaments are easily abrasively removed by being ground 
into fine particles. The bonding agent originally coat 
ing and uniting the glass monofilaments is also easily 
abraded away. Thus the wheel may be safely operated 
during the time when the reinforcing element is exposed 
at the surface, whether the side or peripheral surface 
of the wheel, and this is due as well to the continuity 
of adhesion between the components of the wheel and 
the reinforcing elements, there being no separation or 
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loosening of the reinforcing element from the wheel, 
the Whole, in effect, being an integral structure. 
Thus it will be seen that ihe invention provides novel 

reinforcing elements for abrasive wheels and the like, 
as well as such wheels having the reinforcing elements 
of the invention incorporated therein. Thus there are 
provided means for economically reinforcing rotated 
Structures against flying apart at advance rotative 
Velocities without reduction in abrasive characteristics 
and without shortening the effective abrading life of 
the article. 
We claim: 
1. An annular rotative abrasive article having a cen 

tral axis of rotation, said article being formed of abrasive 
grains bonded together with a bonding agent, with in 
tegrally bonded reinforcing means imbedded in said ar 
ticle distributed throughout a major portion of the axial 
and radial dimensions of said article, said reinforcing 
means comprising fabric element means of substantially 
greater width than thickness and consisting of a plurality 
of strands each composed of a multiplicity of glass fibers 
with said strands being disposed in over and under inter 
crossing and interlacing relationship providing a multi 
plicity of strand crossings in a predetermined pattern 
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with a surface pattern of strand projections and depres- 25 
sions, said element means being impregnated with an ad 
herent coating compatible with the bonding agent of said 
article, and being positioned around the central axis of 
rotation of the article with its greater widthwise dimen 

6 
sion parallel to said axis, said fabric element means hav 
ing a plurality of portions thereof in the cross section of 
said article extending in both the circumferential and ra 
dial directions around the axis of said article, the greater 
widthwise dimension of said fabric element means ex 
tending for a substantial proportion of the axial dimen 
sion of said article, providing an annular rotative abra 
sive article integrally reinforced with a substantial pro 
portion of glass fibers. 

2. An annular abrasive article as claimed in claim 1 
wherein said fabric element means has a closed mesh. 

3. An annular abrasive article as claimed in claim 1 
wherein said fabric element means has an open mesh, 
and the abrasive grains of said article are directly bonded 
through the openings in said tape. 

4. An annular rotative abrasive article as claimed in 
claim 1 wherein said fabric element means is a tape hav 
ing a width of at least about five times its thickness. 
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