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This invention relates
abrasive products such as
ete., and more particularly to such abrasive prod-
ucts which are reinforced by felted cellulosic or
other fibres for obtaining maximum tensile and
transverse strengths, ’

The prime object of this invention is to broduce
abrasive or grinding wheels of g, felted fibre struc-
ture at a cost comparable to grinding wheels of
non-fibrous nature wel] known in the art,

Grinding wheels of laminated fibres or lami-
nated cloth reinforcement are known. However,
their great disadvantage lies in the uneconomical
brocess required to produce them. Asan example
of the prior art in this field is the laminated fibre
wheel constructed by first making g sheet on a
Fourdrinier machine from beaten wood pulp or
rag stock, which sheet in the form: of paper is
then coated with a binder followed by a super-
ficial application of abrasive grain; circular disks
of the diameter required are then stamped from
these sheets, and g plurality of these disks are
Superimposed on each other ang compressed in
an hydraulic press with or without heat at
tremendous pressure to form a single laminated
unit. The objection to this method is the high
cost of providing machinery to accomplish the
purpose, the waste involved in rejecting portions
of unused sheet after stamping and the high
labor costs involved in laminating such a multiple
of sheets to arrive at the desired thickness of the
finished product,. ‘

to the manufacture of
abrasive wheels, disks,

weight cotton duck or other woven fabrie is run
through 3 conventional spreading machine where
a thin layer of g Dasty composition consisting. of
brasive grains and a binder is Spread over one
surface or one side of the woven fabrie, this be-
ing followed by drying the resulting product by
passing the same through heated chambers after
which these operations are repeated to coat the
other surface or side of the woven fabrie. Disks
are then stamped out from this abrasive coated
fabrie, and these disks are laminated under heat
and pressure to form the desireq grinding wheel.
To make g typical cut-off grinding wheel by this
method requires five plies or laminations of the
coated fabric; and it is obvious that the cost of
equipment, waste of fabric after stamping out the
disks, etc., involves a process and the making of
& product which is beyond reasonable cost.

In order to dispense with the laminations, and
with the thought of homogeneously distributing a
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mass into the shape of the desired abrasive prod-
uct. The employment of such technique would
permit the making of abrasive wheels of any rea-
sonable diameter and thickness by casting the
Same In one piece, and such technique would re-
duce manufacturing costg and also utilize inex-
pensive equipment. This method, hewever, is im-
bractical because in order to properly wet and dis-

- tribute the fibres for maximum felting requires
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water to the extent of one part fibre to 100 parts
of water, and requires long agitation of this mix-
ture to put the fibres in proper condition for

i i slurry of such vig-

to is impractical for the reason that the abrasive
grains Immediately settle out due to the differ-
ence in gravity and the lack of viscosity of the
slurry. . In order to remedy this difficulty, an at-
tempt has been made to complete the fibrous
water slurry and abrasive in a violent agitator,
while adding g binder such as rubber or synthetic
rubber latex and coagulate said hinder on the
fibres and abrasive while in motion, with a con-
sequent separation of ﬁbre—abrasive-bond phase
and a water phase, after which the occluded water

maXximum strength.

We have found that the involved broblems of
broducing g felted-fibre reinforced abrasive prod-
uct in which the felted fibroug structure " is
homogeneously distributed throughout the body
of the abrasive product are solved by employing
a colloidal clay such as bentonite in the system,
and more particularly, by first mixing the fibre
flock with a water dispersion of such colloidal
clay, thereby producing g base of g felt-forming
viscous and thixotropic mass. The employment
in the process of such a colloidal clay ag explained
hereinafter hag been found to provide the solu-
tion to the broblem and the following advantages
thereof: ‘

1. The introduction of bentonite clay, which
need only be about 69 of the total watey used,
brovides viscosity to the point of the mass being
gelatinous. Thig viscosity alone solves the prob-
lem of Securing proper suspension of the abrasive.

2. The introduction of the fibre flock to the
clay-water gelatinous mass and mixing the same

5 results in complete dispersion of the fibres to the

extent that, upon subsequent expelling or. re-
moval of water, a perfect felting of the fibres is
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achieved, providing maximum fibre reinforce-
ment.

3. The proportion of water in the system is de-
creased to the extent, that a 6% concentration,
or more, of fibre can be introduced to the agueous
system, with consequent perfect felting, as
against a maximum of 1% and a normal of Yo%

of fibre to water ratio which would normally be '

possible for obtaining the same degree of fibre
dispersion. -

4. The introduction of the bentonite provides
an abrasive mix with properties that make the
mass very easily pourable and spreadable be-
cause of the thixotropic character of the mass
and further provides for stabilization of the mix
against any tendency for coagulation of the
binder during mixing of the mass and forming
to product shape. '

5. The introduction of a colloidally dispersed
binder, such as a rubber 1atex or a synthetic rub-
ber latex, employed here by preference because

of its smaller particle size, provides a clay-rub-

ber final mix of extreme strength and adhesive-
ness, as it is well known, particularly in the rub-
per art, that colloidally dispersed fillers provide
the maximum reinforeing property for rubber;
and, further, this colloidal clay-rubber binder
bonds the individual fibre particles which are
also perfectly dispersed for maximum felting into
2 homogeneous mass supporting the distributed
abrasive granules into a grinding - wheel unit
which can be characterized as practically un-
breakable.

On the matter of dispersion of the fibres, it
may be pointed out that the gelatinous nature
of the water-clay mix provides sufficient fric-
tion during mixing with the fibre to separate the
fibreg from their original bundles into individual
units, whereas to sccomplish the same degree
of dispersion would normally recuire 10 fo 20
times more water. Also, the thixotropic nature
of bentonite clay is such that while in motion
in the mixer, it provides the necessary friction
and fluidity not only to perfectly disperse the
fibre but to distribute the abrasive granules, and
also the colloidal binder. On removal of mo-
tion and followed by casting into proper sized
receptacles, the phenomenon of thixotropy as-
serts itself by an immediate gelatinization of the
mass which permanently suspends fibre, abrasive,
ete., into proper position for conclusion of the
process.

The following are typical examples of prachic-
ing the method of the present invention for oo~
taining the mixes or masses ready for the cast-
ing or molding operation.

Example T
: Pounds
Bentonite clay_— - ——mmmmmrmm e oo 6
WALET — o eommmemmmmmmmmmmmmmmmmmmm 60
Cotton fAOCK. ———mmmcmmm o mmmmmmmm = 6

The clay is dispersed in the water and permit-
ted to swell for several hours to maximum vis-
cosity. The cotton flock is then added to the
water dispersion with thorough mixing.

While the above is being stirred, the following
ingredients are added in rotation or sequence:

Butadiene - acrylonitrile latex, 40%

SOHAS oo m 225 1bs.
Dispersed sulphur, 5% solidS——mae——-. 11h. 6 0z,
Dispersed zine oxide, 50% solidS-—- - 8 oz.

W REEL o o e e e 42 1bs.

Phenolic resin, powdered or dispersed.._ 21bs.
Aluminum oxide abrasive_---————o---- 48 1ps.
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While this example is a typical one used, it
may be varied Over a fairly wide range of propor-
tions in order to provide wheels of different physi-
cal characteristics, such as wheels of a soft rub-
bery nature, or wheels -of a hard and stiff char-
acter as well as intermediate variations of these
characteristics.
Example I

A typical example of a felted-fibre wheel hav-

ing more resilient properties is that obtainable
with the following formulation:

. Pounds
Bentonite elay-—--——mmomm-=mmomsm=mm TS 5
WALET - mommmmemmmmmmmmmmemm s e ST 50
Alpha H0CK oo ommmmmmmm e e m T T 5

Bentonite clay and water are first mixed to form
the dispersion of the clay and the alpha flock

‘is subsequently added. To this dispersed fibre is

added in rotation:

Butadiene-styrene latex,

40% solids_.._lbs_- 24
Dispersed sulphur, 5% 8

solidS. mcec e 0Z_—

Dispersed zinc oxide, 509% solids..———--- 07.. 4
WAtEr oo memmmmemmmmmmmmm T =TT Ths_. 30
Aluminum oxide abrasive._—---------- 1bs.. 50

This mix provides a flexiple wheel in which
the disclosed binder cures to what is normally
known as a soft rubber cure.

Example III

An example for an extremely rigid and slower
cutting wheel is as follows, said example being

generic:

Pounds
Bentonite €lay_— —m—-remmmmmmmTomem oo 6
WALET o —cooommmmmmmmm o mmmmmmmmmmmm oS o 40
Cotton floCK oo mmemmmmmmm =TT 3
Nylon HOCK_ - commmmmmmemmmm o == =" ——— 3

Bentonite clay and water are first mixed to form
a dispersion of the clay with subsequent addition
of cotton and nylon fiock. 'To this dispersed
fibre is added:

Butadiene-acrylonitrile, 40% solids.——————-
Ppulverized phenolic resin.————-——--o-m—--=" 6
Dispersed sulphur, 75% SOHAS_maoocemmmmmem 1

Dispersed zinc oxide, 50% soHdS.——cm-mmm-m- Ya
WALEL oo om e mmm mmm =TS TS 45
Aluminum oxide abrasive #24 _—eem 55

The binder in this example consists of a copoly-
mer of phenolic resin and butadiene-acryloni~
trile rubber in about equal proportions, which pro-
vides a binder of utmost rigidity both hot and
at room temperature, and contributes to & wheel
with slower cutting but long-lasting properties.

The entire mixing cycle with the exception of
the preliminary time allowed for the swelling
of the bentonite clay in water is of the order of
10 to 15 minutes. This is extremely fast mixing
for the disclosed concentration of fibre and
abrasive grains when compared to the fibre water
slurry used in the making of paper.

We have found that the most suitable binders
to be used in the process are the class of col~
loidally dispersed rubbers such as natural rubber
iatex, butadiene-styrene latex, butadiene-acrylo-
nitrile latex, and chloroprene latices. For the
fibre we may use any of a variety of fibre flock,
such as linen flock, nylon flock, rayon flock, alpha
fiock and cotton flock. The abrasive grain em-
ployed may be of any desired mesh, as from #24
to #80 mesh.’ -

The yiscous and thizotropic- abrasive mix ob=
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tained by any of the above examples is then ecast content up or down, the phenolic resin content
into molds op bans of a specified diameter for up or down, ang their cutting ability ‘ean be
further Drocessing which consists. in effecting varied by either raising or lowering the abrasive
coagulation of the mass and in subsequently cur- content,
ing or vulcanizing the same to produce the ulti- The thin disks used for so-called disk gring-
mate abrasive broduct, ing can be made flexible enough to mount on
‘We have found that after the mix op mass is equipment which NOwW  carries the so-called
cast or poured into g mold to diameter broduct coated disks which are extremely flexible, They
Size and shape, the coagulation of the latex can also be made bractically rigid where such
binder, to achieve the most efficient results, 10 i3 the Tequirement. The rigid type ig more
should be effected in such g way as to preserve adaptable to cutting-off operations where greater
the felted structure of the fibres and the relation Tigidity is required for making straight cuts.
thereto of the other components of the mix. It is interesting to hote that with this maximum
In the coagulation step, the water in the system rigidity, these cutting-off disks or wheels are
has to be eliminated or expelled and we haye 15 tough enough to withstand = twisting of the
found that coagulation must pe accomplished Mece being cut to the extent that g, wedge-shaped
in such g way that any disturbance of the struc-~ Sroove can be cut in the object with g, consequent
ture in the form of even slight bleeding or ex- flexing of the cutting wheel to the same extent
belling of the components of ‘the mix in the without breakage.
operation of removing or expelling water has to 20 We claim:
be guarded against. L. The méthod of making g fetted-fibre re-
To accomplish these ends, we discovered that Inforced abrasive product which consists in mix-
the most appropriate method consistent with ing 2 water dispersion of o colloidal clay with g
broducing enhanced properties of the finished fibre floek and broducing g felt forming mass in
broduet, involved the freezing of ‘the cast mass at 25 which the fibreg are dispersed in the mass, the
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temperatures helow 32° . With subsequent thaw- concentration of fibre in the water being of the
ing. The latex binder is thus coagulated into a a0 6% to 15% and the weight content of
two phase system, namely, g continuous rubber- the fibres in the mage being of the same order of
fibre-abrasive phase and & discontinuous water magnitude as the weight content of the colloidal

phase. By this step of the methed the cast prod- 30 clay in the mass, mixing the said mass with
uct is frozen in exactly the same position as it abrasive grains and g binder, including a eol.
Is cast, and in subsequent thawing, the jce crys- loidally disperseq rubber binder, thereby pro-
tals separate into Individual water globules which ducing a felted-fibre reinforced abrasive-binder
may now be expelled from the NoOw spongy mass mass, shaping saj i

by squeezing or pressing the mass even with 35 Product form, expelling the water therefrom and
moderate pressure. then curing the same,

The pressing of the thawed mass in the molq is 2. The method of making a felted-fibre rein-

referably done with hydraulic Dressure appligd forced abrasive oroduct which e onsists in mix.
in the order of 500 p. s. i. of wheel; and at this ing a water dispersion of g colloidal clay with g,
Drossure, more than 90% of the water is ex- 40 cellulosic fibre flock and producing a felt, forming
belled, the abrasive product at the same time viscous and thixotropic mass in which the fibres
. - . are dispersed in the mass, the concentration of
e abrasive product decreases in SEneSs £ g tn the wge heing of the order of 69 to
abproximately one-third of its cast thickness. 15% and the weight content of the fibres in the

The balance of the occluded water is then re- y ing of t
moved at low temperature drying at 100° ¥, 4o 40 Mass being of the same order of magl}ltude as the

150° F. for eight to twelve hours.

After these steps of coagulation and water
expulsion, the product is then cured or vulean-
ized to its final condition. Curing or vuleanizing 50
may be performed in any of several ways, and the
breferred method for so-called grinding wheels the water
With a recesseq center is one wherein the_ co- 3. The method of making a felted-fibre rein-
asulated pre-dried Plank is cured directly in a forced abrasive product whick, consists in mix-
mold of the proper dimensions under heat and 55 ing a water dispersion of g colloidal clay with g,
Pressure in an hydrauylic ram press for one to one

h fibre flock angd roducing a felf, forming mass in
and a half hours at 330° F. Flat, wheels or disks :';hich the ﬁbrers) are di s s

S ‘ > e dispersed in the mass, the
where it is unnecessary to change the contour concentration of fibre in the water being of the

of any portion of said disk, are usually cured order of 6% to 159 and the weight content of
or vulcanized between blates, with light clamping 60 the fibres in the mass being of the same order
bressure to hold the plates parallel, in gas heated o

or electric heateq ovens for 12 to 18 hours at
320° P,

The finisheq abrasive products oblained in
the practice of this method, in the form of a 65
grinding whee] or disk, is strong to the boint
of being unbreakable due to centrifugal foree at
operating speeds on the usual high speed grinders therefrom and then curing the same,
known in the art. The obtained products are ex- 4. The method of ma
ceptionally efficient, in their grinding ang POUSE~ 70 forceq abrasive product which consists in mixing
Ing apility and they provide finishes more mthe o water dispersion of 2 colloidal clay with 5 fibre
order of so~called “set-up” wheels because of flock and producing a feli forming mass in which
their inherent quality of absorbing shock. the fibres are disperseq in the mass, the concen-

These wheels or digks can be made in variousg tration of fibre in the water being of the order
degrees of stiffness by altering either the sulphur 75 of 6% tg 15% and the weight content of the .

binder including g colloidally dispersed rubber
binder, thereby broducing a felted-fibre rein-

ducing 3, felted-fibre reinforeed abrasive-binder
mass, pouring said abrasive mass in a mold, co-
agulating the magg and expelling the water
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fibres in the mass being of the same order of
magnitude as the weight content of the colloidal
clay in the mass, mixing the said mass with
abrasive grains and a binder including a col-
loidally dispersed rubber hinder, thereby produc-
ing & felted-fibre reinforced abrasive-binder
mass, freezing and thawing said abrasive mass
to produce & continuous bonded phase and &
discontinuous water phase, shaping said abra~
sive mass to abrasive product form, expelling the
water and then curing the resulbing product.

5. The method of making & felted-fibre rein-
forced abrasive product which consists in mixing
a water dispersion of a colloidal clay with a fibre
flock and producing & felt forming mass in which
the fibres are dispersed in the mass, the concen~
tration of fibre in the water being of the order
of 6% to 16% and the weight content of the
fibres in the mass being of the same order of
magnitude as the weight content of the colloidal
clay in the mass, mixing the said mass with abra-
sive grains, a pinder including a colloidally dis-
persed rubber pinder, and a vulcanizing agent,
thereby producing & felted-fibre reinforced abra-
sive-hinder mass, shaping said abrasive mass to
abrasive product form, freezing and thawing
said ‘abrasive mass to produce & continuous
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bonded phase and & discontinuous water phase,
compressing the mass to final product form and,
expelling the water therefrom and then vulcan-
izing the resulting product.
6. The felted-fibre reinforced abrasive product
obtained by the method of claim 1.
JOSEPH N. RUZMICE.
LAMAR S. HILTON.
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