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3 Claims.
1 .

This invention relates to the manufacture of
endless transmission belts. Such belts are now
commonly made from a tubular fabric which is
cut transversely into belts of the desired width.

The present invention has for one of its objects
to provide a novel method of treating an end-
Iess tubular fabric preparatory to cutting it into
the individual belts by which a non-stretchable
belt having superior wearing qualities is pro-
vided. In the manufacture of fabric transmission
belts 1t has been a common practice to. use woven
textile fabrie’ which is impregnated with rubber
latex or @ rubber compound. The wearing quality
of such & belt can be increased by eliminating
from the fabric any oil which the fabric or the
fibers thereof mgy contain, it beihg well known
that oil has a deleterious. effect on rubber.
wearing qualities can also be increased by elimi-
nating from the fabric any sizing material it
contains prior to its impreégnation with the rub-
ber compound.

In carrying out our method. to produce a belt
with superior wearing qualities, we take a length
of tubular woven cotton fabric and treat it so. as

to remove the starch or other sizing and also.

any oils that may be present in the cotton yarn
of’ the fabric and thdt, as stated above, has a
deleterious effect on the rubber with which the
fabric may be subsequently treated. One way
of accomplishing: this is. to subject the tubular
fabriec to an aqueous bath containing a desizing
ingredient which will decompose the starch or

other sizing, and also containing a wetting out.

agent which aids the penetration. of the desizing
ingredient inio. the cotton fibers of the yarn com-
posing the fabric, and in addition “wets out” any
oils that the fibers may contain, For the desizing
agent: we may use any suitable enzyme which. is
amylolytic or both amylolytic and proteolytic.
An enzyme which has amylolytic properties will
convert the starch in the fabrie into soluble prod-
ucts. which will become dissolved in the bath,

while an enzyme which has both amylolytic and.

proteolytic properties will convert both the starch
and any proteins in the fabric into soluble prod-
uets which are likewise dissolved: in. the. bath.
We. have found that a malt diastase constitutes
a very satisfactory desizing agent. The amount

of desizing agent to be: added to the bath will
vary with the amount of starch. in the fabric, it

being understood that a.sufficient. amount of de-

sizing material should be used. to effectively re-.

move all the starch. in the fabric, this being some-
thing that anyone versed.in the art may readily
determine. Any suitable wetting out agent may

be used.such as di-octyl sulfo succinate, isopropyl’

Such

b1}

I

15

20

25

30

40

45

50

55

2
naphthalene sodium sulforate, dihexyl sodium
sulfo succinate, alkali soaps of fatty acids, alkali
soap of sulfonated fatty acids, or alkali salts of
sulfonated esters of higher fatty alcchols. We
have found, however, that. the wetting out. agent
which is known commermally as Aerasol OT Ppro=
duces satisfactory results.

After the fabric has bBeen treated. as. above de~
scribed the desized and oil-free fabric is. then
dried, and the dried fabric is impregnated with
a rubber latex compouhd which may be either
natural rubber latex or reclaimed rubber latex,
or synthetic rubber latex, of which latter latex
that known as neoprene latex is an example.
The elimination of the oil in the fibers of the
fabric removes therefrom a material that. would.
have a deleterious effect on the rubber compound
with which the fabric is impregnated, and the
desizing of the fabric increases: its. capacity to
absorb the rubber latex.

In order to increase. the penetration of the
latex compound into the fabric, we may add to
such compound a suitable wettmg agent. such. as
above referred to.

The desized, oil-free, latex-treated tubular
fabric is then partially dried and while still, in the:
partially dried state, it. is stretched. transversely
to a pre-determined. size,.i. e., to. the. size of the
belt which. is to. be made from said fabrie.. This
stretching of the fabric can be.carried out m any
suitable or usual way, but preferably by insert-
ing into the tubular fabric.an expansible str etch—
ing frame. which cah be expanded. to. accomphsh.
the stretching. operation.

While the. fabric is still in its stretched: condi--
tion on the stretching. frame, it.will be sub;ected»
to-a further drying operation.to. completely: dry it.

The dried, desized, oil-free, latex-impregnated,
tubular fabric. is. then prov1ded with. a thin. ceat-
ing of rubber-like material which is. vulcanized:
thereto. Such rubber coating may be applied
to one side only of the tubular fabric or to bath
sides, and it may be. apphed in various ways with-.
in: the scope of the invention..

One way of providing.the dried, desized; oil~free
latex-impregnated, tubular fabrie: with- the: thin
rubber coating is to first apply to the outside
face of the fabric: a. coat of rubber-like cemen-
titious: material that has.a solvent action on the
latex: compound: with- which: the fabrie is: im-
pregnated, and: after such coating of cementitious:
material has been dried to a tacky state, them
apply to the cement coated face of the' tubylar
fabric a wafer thin sheet of rubber having a
thickness on the order of .010°", Such.wafer thin.
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sheet of rubber may be either natural rubber or
synthetic rubber. When the rubber cement is
thoroughly dried, the rubber coated tubular fab-
ric is cured or vulcanized under pressure, after
which it is cut transversely into belts of the de-
sired width. Each belt thus made is an endless
seamless belt which comprises a non-stretchable
desized and oil-free fabric body that is impreg-
nated with the latex compound and an outer
coating of rubber having a thickness on the or-
der of .010’’ which is vulcanized thereto. The
thin rubber coating seals all the interstices be-
tween the threads of the fabric on the exterior
face thereof, but it is so thin it does not obscure
the texture of the fabric.

Another way of making a belt embodying our
invention is to desize a length of woven tubular
fabric, impregnate it with rubber latex, stretch
it, and apply to its exterior face a wafer thin

coating of rubber as above described, and then o

to turn the tubular fabric inside out and apply a
thin coating of rubber-like material, and a wafer
thin sheet of rubber to the other face of. said
fabrie, the double coated fabric being ther  vul-
canized under pressure. A belt made from a tu-
bular fabric treated this way will have a body of
latex-impregnated fabric, both sides of which
have the wafer thin rubber coating vulcanized
thereto. .

Still another way of making a belt from a
woven tubular fabric which comes within our in-
vention is to treat the fabric so as to desize it
and remove any oils that may be present in the
fibers of the fabric and then to impregnate the
fabric with the latex compound as above de-
scribed. The desired thin rubber coating may be
applied to one or both surfaces of the fabric by
applying thereto one or more coats of a latex
compound which will have a solvent action on
the latex compound with which the fabric is im-
pregnated so that the latex compound or rubber
compound which is applied to the surface of the
tubular fabric will become welded and integrally
united with the latex compound with which the
fabric is impregnated. Such latex compound can
be applied to the surface of the latex impreg-
nated tubular fabric either by brushing it thereon
or by means of a spray, and the application of one
or two coats of such latex compound to the sur-
face of the fabrie will provide it with the desired
rubber coating having a thickness on the order of
.003”’ to .020’’. The neoprene latex compound is
eminently satisfactory for this purpose.

Such latex compound can be applied to one
side only or to both sides of the fabric. In either
case after the applied latex compound has be-
come dry, the coated fabric is then preferably
again stretched to size on a suitable frame and
vuleanized under pressure, after which the tubu-
lar fabric may be cut into belts of any desired
width.

A belt made in accordance with our invention
is & non-stretchable belt having a body of latex-
impregnated fabric and having at least one side
coated with a thin wafer-like coating of rubber
or rubber-like material having a thickness on the
order of .003’’ to .020"".

If a stitched belt is desired, the tubular fabric
may be provided with lines of stitching extend-
ing circumferentially therearound before it is cub
into individual belts, or each individual belt may
be provided with one or more lines of stitching
extending longitudinally thereof.

In the drawings which illustrate more or less
diagrammatically the method of making the end-
less transmission belt Fig. 1 is a perspective view

10

30

35

40

60

60

65

5

4
illustrating a section of tubular woven fabrié
from which the belts are made.

Fig. 2 illustrates the step of removing the sizing
and oil from the fabric.

PFig. 3 represents the step of impregnating the
fabric with rubber latex.

Fig. 4 illustrates the operation of stretching
the latex impregnated belt.

Fig. 5 is illustrative of the operation of applying
the thin rubber coating to the latex impregnated
fabric.

Fig. 6 illustrates the operation of subjecting
the tubular fabric to pressure after the thin rub-
ber coating has been applied.

Fig. 7 illustrates the manner in which the tube
section is made into individual belts.

Fig. 8 illustrates the method of applying the
thin rubber coating to the fabric by means of a
spraying operation.

Fig. 9 is a perspective view of an individual
belt.

In Fig. 1, { indicates a length of tubular fabric
from which belts embodying our invention are
made. The desizing operation may be accom-
plished by immersing the length | of fabric in a
bath 2 of the desizing material, an example of
which is malt diastase as stated above. This
bath is shown as contained in a vat or tub 3.

The operation of impregnating the desized and
oil-free fabric | with rubber latex may be ac-
complished as indicated in Fig. 3 in which the
desized and oil-free section of fabric [ is im-
mersed in a bath 4 of rubber latex which bath is
contained in a suitable vat 5.

As an illustration of simple means for stretch-
ing the latex impregnated tubular fabric 1 there
is shown in Fig. 4 a stretching device which com-
prises two members 6§ and T situated within the
tubular fabric and a spreading member located
between said members 6 and T for spreading them
apart. This spreading member may be in the
form of a nut 8 which has a screw threaded en-~
gagement with screw threaded stems 9 and 10
which project inwardly from the stretching mem-
bers6and 1. »

One of the stems has a right hand screw thread
and the other a left hand screw thread and by
turning the nut 8 in the proper direction the
members 6 and T will be spread apart, thereby
stretching the tubular fabric to the desired extent.

Our method of applying the thin rubber coat-
ing to the stretched latex-impregnated tubular
fabric { is illustrated in Fig. 5 wherein the latex-
impregnated tubular fabric | is shown as having
a coating of cementitious material 11 applied to
exterior surface, after which a wafer thin sheet
12 of rubber having a thickness on the order of
010"’ is applied to the coated surface of the
fabric 1. '

An alternative method of applying this wafer
thin coating of rubber to the surface of the latex~
impregnated tubular fabric is illustrated in Fig.
8 wherein the rubber coating is sprayed on to the
surface of the latex-impregnated tubular fabrie
| by means of spray jets 13.

In Fig. 6 there is shown a device for vulcanizing
the tubular fabric | after the wafer thin coating
of rubber has been applied thereto. This device
comprises a central matrix 14 of a size to fill the
tubular fabric, the latter being placed around
the matrix, and a plurality of presser elements
i5 for subjecting the tubular fabric | to pressure.
The matrix and the presser elements may both
be heated sufficiently to effect the vulcanizing
operation. E

The final step of making the individual belts
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from the tubular fabric I is illustrated in Fig. 7,
the dotted lines 16 indicating the manner in which
the tubular fabric may be cut transversely to
provide individual belts. An individual belt which
has been cut from the treated fabric shown in
Fig. 7 is llustrated at 17 in Fig. 9.

We claim:

1. The method of making an endless transmis-
sion belt which consists in treating a length of
tubular woven cotton fabric to remove any sizing
and oils present in the cotton yarns of the fabric,
thereby to free it from oily ingredients which
have a deleterious effect on rubber latex com-
pound with which the fabric may subsequently be
impregnated, drying the desized and oil-free tubu-
lar fabrie, impregnating the dried, oil-free tubu-
lar fabric with a rubber latex compound, stretch-
ing the impregnated tubular fabric transversely
to a predetermined size, applying to the exterior
face of said stretched tubular fabric g coating
of rubber material having a thickness on the order
of .010"’, vulcanizing the rubber coated tubular
fabrie, and then cutting said tubular fabric trans-
versely into belts of any desired width.

2. The method of making an endless transmis-
sion belt which consists in treating a length of
tubular woven cotton fabric to remove any siz-
ing and oils present in the cotton yvarns of the
fabric, thereby to free it from oily ingredients
which have a deleterious effect on rubber com-
bound which may subsequently be associated with
the fabric, drying the desized and oil-free tubu-
lar fabric, impregnating the dried tubular fabric
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with a neoprene latex compound, stretching the
impregnated tubular fabric transversely to a pre-
determined size, applying a thin coating of neo-
prene cement to the exterior of the tubular fab-
ric, applying a thin coating of rubber compound
to the cement coated surface of the tubular fab-
ric, vulcanizing the rubber coating to the tubular
fabric and then cutting said fabric transversely
into belts of any desired width.

3. An endless seamless belt having a body of
woven textile fabric which is impregnated with
rubber latex compound and is free from sizing
and oils that have a deleterious effect on such
rubber latex compound, one side at least of said
body being coated with a thin wafer-like coating
of rubber having a thickness on the order of
010",

ARTHUR S. BROWN.
GERTRUDE E. SEDGLEY.

BEFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
1,279,601 Spadone . ___._____ Sept. 24, 1918
1,372,428 Hardy oo _ Mar. 22, 1921
1,503,453 Kimmich o ______ July 29, 1924
2,253,242 McMahon et al. ____ Sept. 12, 1939
2,173,040 Muller ——__._____ Aug. 19, 1941
2,288,391 Carman ____________ June 30, 1942
2,330,405 Case ———.__._ Sept. 28, 1943




