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4 Claims.

This invention relates to the manufactuie of
abrasive sheets for use in grinding discs, abrasive
belts, and the like.

The invention relates more

particularly to multiple cloth backings or sup-

ports for abrasive discs or belts. While the type
of backing for the workmg surface of an abrasive
sheet. as. described in the present specification
may be used for either abrasive: dlscs or. for abra-
sive belts, its use. will be described particularly
with respect to abrasive ‘belts.
sirable that an -abrasive .belt should combine

great strength in the line of motion of the belt.

with the flexibility necessary to carry the belt
around. the cylindrical surfaces where the belt
contacts with the:supporting pulleys. It is de-
sirable therefore to use a backing for.the . abra-
sive particles in which the tensile strength in the
direction of travel of the belt is greater than the
tensile strength in the dn'ectlon of the width of
the belt.

In accordance w1th .one embodiment of the
present invention the backing for the abrasive
sheet may be made of a multiple cloth in which
the double layer of threads running parallel to
the direction of motion of the belt are very much
stronger than the transverse threads.

The  disclosure is illustrated by means of the
accompanying drawings:in which:

Figure 1 is an enlarged transverse section of
an abrasive-coated sheet used to form an endless
abrasive belt, the section being taken in a plane
at right angles to the direction of motion of the
belt;

Figure 2 is an enlarged plan view of the back- -

- ing surface to. which the -abrasive coating was
applied;

Figure 3 is an enlarged transverse section of
two single cloths where each series. of weft
threads interweaves only its own warp threads;

Figure 4 is an enlarged transverse section of a
double cloth formed from two single cloths of
the type shown in Figure 3 with the threads of
.one cloth mterweaving the threads of the other
cloth

Figure 5 shows an enlarged plan of another :

weave of double cloth;

Figure 6 is a view taken in a plan at right
angles to that of Figure 5 to show the course in
the weave of two of the threads indicated. there-
in;

Figures 7 and 8 1llustrate a treble cloth;

Figures 9 and 10 illustrate a backed cloth in
which there are two series of warp threads and
one serles of weft threads; and

Figures 11 and 12 illustrate a backed cloth in 65

It is.highly de-.
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which there are two senes of weft threads and
one series of warped threads. ‘

Referring to the drawings in detail Figures 1
and 2 illustrate one embodiment of the present
invention wherein the multiple cloth backing (of
an endless abrasive belt) is much stronger in the’
direction of travel than across the direction of-
belt travel. The backing for the abrasive coat-
ing 1 is. made of a multiple cloth 12 in which
the threads T .that are parallel to the direction
of travel of the belt as indicated by the arrow
A in Figure 2 are in a double layer and are much
stronger than the transverse threads 8. 'The
strong threads T are shown in transverse section
in Figure 1 as a double layer, the upper layer 9
just under the abrasive coating and the lower
layer 10 parallel to and below layer 9. The trans-
verse threads 8 weave the double layer of threads .

- 9and 10 together.
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The direction in which the belt is run and in
which the threads 7 run may be called the longi-
tudinal direction and the threads T the longitu-
dinal threads. The thinner threads 8 may be
called the transverse threads. :

The difference in strength of multiple cloth
similar to that shown in Figures 1 and 2 in the
longitudinal and  transverse directions is well
illustrated by the following table. The three

specimens differ in weight and number of threads
rer unit area.

Longitudinal

oot pen strength Transverse
Specimen No. direction of | strength
belt travel
) B R SR 166 72
2. 161 46
R S S S 189 94

‘The 10ng1tud1na1 strength of these specimens of

multiple cloths was 100% or more greater than
the transverse strength. Still another advantage
of these multiple cloths is that its resistance to )
stretch is much greater in the longitudinal di-
rection  or direction of belt travel. Thus the
higher strength and higher resistance to stretch
in the direction of belt travel make these mul-

- tiple cloths eminently suitable for endless abra-

sive belt backings.” .
In Figure 3 there is shown an upper or face

Jayer of cloth 13 in which a series of weft threads

is interwoven only with its own series of warp
threads. The backing layer I4 is woven In a
similar manner. Two distinct fabrics are formed
one above the other by independent movement

.




of the two series of weft threads through its own
series of warp threads. In Figure 4 on the other
hand a double cloth is shown in which the face
layer and backing layer are tied together by
means of the two threads which are represented

by solid black circles and which lie below the -

other five solid black circles.

Figures 5 and 6 illustrate a double cloth weave
in which the threads 15 and IT are in the face
layer in the left portions of these views and are
in the backing layer on the right side of these
views. The threads 16 and 18 are shown in the
backing layer on the left side and in the face
layer on the right side.

Figures 7 and 8 show a treble cloth in which
the upper or face layer is composed for the most
part of light colored threads while the -bottom
layer is composed of dark colored threads. The
. intermediate layer is composed for the most part
of threads which are.shown as smaller in diam-
eter merely to make it easier to distinguish the
intermediate layer. The three layers are tied
together by cccasional intermingling of threads
of the intermediate layer with those of the up-
per layer and by intermingling of threads of the
bottom layer with those of the intermediate
layer. This is illustrated by means of the threads
19 and 2! in Figure 8. )

Figures 9 and 10 illustrate a warp-backed cloth
in which there is one series of weft threads 248
and two series of warp threads indicated by the
reference characters 22 and 23 respectively.

Figures 11 and 12 illustrate a weft-backed cloth
in which there is one series of warp threads 25
and two series of weft threads denoted by the
reference characters 26 and 27T respectively.

In order to increase the surface of contact be-
tween the adhesive and the cloth the threads of
the cloth may be roughened with sandpaper or
the like. .

This invention is not limited to multiple cloth
backings containing unequal strengths in the
longitudinal and transverse directions, ¥or the
msanufacture of sanding discs, we prefer to use
a thick strong multiple cloth with equivalent
strengths in the longitudinal and transverse di-
rections. This cloth is filled with suitable siz-
ing adhesives to strengthen and stiffen it and
may or may hot be further reinforced by ce-
menting fiber or paper board layers to the cloth.

The term multiple cloths, as used in this spec-
ification, includes backed cloths containing an
extra series of either warp or weft threads, and
double or treble. cloths wherein several cloth
layers are combined by means of common threads
interweaving them together. The term is also
taken to include backed and double cloths con-
taining .extra wadding threads of thick yarn to
increase the weight and thickness of the cloth.
Broadly the term is taken to include any cloth
wherein additional threads are introduced over
and above the usual warp and weft threads of
the plain single cloths heretofore used as flex-
ible costed abrasive backings.

The multiple cloths as herein defined are
characterized in that they make possible a thick-
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er, heavier and stronger cloth than is possible
with a single cloth structure with threads of
equal size. A heavy strong single cloth can
only be made by using thick yarns, in conjunc-
tion with which it is necessary to employ few
threads per unit area. On the other hand a

‘thick, strong multiple cloth can be made with

finer yarns and more threads per unit area which
provides a smoother more closely woven surface
whose pores are easier to fill with sizing and
whose smooth surface is easier to coat with
abrasive particles.

The varieties of multiple cloths capable of be-
ing produced by the textile industry are exceed-
ingly numerous and many of them are of no
value to us for the purposes of this invention,
for some of them are designed for the purposes
of presenting a pleasing design, of providing
thickness for warmth, and for the purpose of
backing high quality threads with cheaper
threads. : ‘

The varieties of multiple cloths in which we
are interested for the purposes of this invention
are those which provide added strength in one
or all directions, those which provide thickness
and strength without thick coarse threads, and
those which provide thickness in a single cloth
structure capable of absorbing large amounts of
stiffening reinforcing adhesive sizing.

It is not intended to limit the multiple cloths
useful as abrasive backings to the weaves shown
in the drawings, as many others ofi equivalent
usefulness are possible, The relative strength and

_thickness of the warp and weft threads or the
35

face and backing threads may be variéd widely.

“Further many changes may be made in the char-

acter of the abrasive and of the binder without
departing from the spirit of the invention which
is defined in the compass of the following claims:

I claim:

1. A flexible abrasive article comprising a lay-
er of abrasive particles bonded to & backing of
multiple cloth made up of a plurality of layers
of parallel longitudinal threads-and of transverse

= threads which draw the multiple layers and the

parallel longitudinal threads close together, in
which the strength of the cloth is substantially
greater in a direction parallel to the longitudinal
threads than in a transverse direction.

9. An abrasive belt comprising a layer of
abrasive particles bonded to a backing of multi-
ple cloth in which the parallel threads constitut-
ing the principal threads of the parallel layers
of cloth are disposed parallel to the direction
of motion of the belt.

3. The flexible abrasive belt described in claim
2 in which the strength of the sheet per unit
length is at least fifty per cent greater in a di-
rection parallel to the longitudinal threads than
in a transverse direction.

4. A flexible abrasive belt comprising a layer
of abrasive particles adhesively attached to a
backing of multiple cloth in which the stronger
threads of the parallel layers of cloth lie paral-
lel to the direction of travel of the belt.
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