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1. 
The invention relates to endless circular-Sec 

tion driving belts and to means for producing 
them. 

It is known to produce a driving belt or band by 
braiding a core, composed of rubber-coated cot 
ton threads arranged in parallel longitudinal re 
lation, with another rubber-coated thread or 
threads and subjecting the belt or band So pro 
duced to moulding pressure and heat-treatment. 
A belt according to the present invention is 

composed of a core of cotton threads, which may 
or may not be rubber-coated, arranged in parallel 
relation and provided with an external covering 
of threads, but it is differentiated from the pre 
viously-known belts in that the threads used to 
form the external covering are Wrapped Spirally 
about the core, some in one direction and Some in 
the opposite direction, in such a manner that each 
layer or series of the threads extending in one 
direction overlays and supports those in the pre 
ceding layer and which extend in the opposite di 
rection. 
An important feature of the invention resides 

in the means I employ to produce an endless belt 
of the form or construction just described. 
In the accompanying drawings, 
Fig. 1 shows a portion of belt in the process of 

manufacture; 
Fig.2 shows a portion of finished belt or circu 

lar Section; 
Fig. 3 shows a portion of a finished belt of V 

Section; 
Fig. 4 is a diagrammatic plan view of the means 

I employ to produce a belt according to the in 
vention; 

Fig. 5 is a side view, looking in the direction 
of the arrow 5 in Fig. 4, of one of the Spinners I 
employ to apply the covering of spirally-Wrapped 
threads to the core; and 

Fig. 6 is a partial front elevation looking in 
the direction of the arrow 6 in Fig. 4. 

Referring to the drawings, a represents a core 
of cotton threads arranged in parallel relation, 
and b, b’, and c, c' (see Fig. 1) two sets of Wrap 
ping threads which are wrapped spirally about 
the core at the same pitch in opposite directions, 
each set composed of two parallel threads Spaced 
from each other for half the pitch of the Sets of 
wrapping threads, so that the threads of one 
series overlay those of the other series which ex 
tend in the opposite direction forming crossing 
points located along four equally Spaced longi 
tudinally extending lines. In Fig. 1 I have shown, 
for purposes of illustration, one layer only of 
each series of wrapping threads, but it will be 
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understood that any number of layers of the 
Wrapping threads may be provided and, as will 
appear later, the successive layers do not directly 
Overlay one another but become spaced apart 
longitudinally, so that an even distribution over, 
and covering of, the core is effected. 
The threads employed to form the core and to 

form the covering for the core may be rubber 
coated and the belt, after its formation, be sub 
jected in known manner to pressure or moulding 
and to heat-treatment, and if desired the con 
pleted belt may, before being moulded and heat 
treated, be dipped into a rubber solution or have 
a covering of rubber or other material applied to 
it, Say by wrapping it spirally with a tape of the 
covering material. Alternatively to the employ 
ment of rubber-coated threads in the formation 
of the belt I may employ rubber-coated threads 
for the core and apply spiral wrappings of un 
coated thread, the completed belt being then pro 
vided with a coating of rubber or the like either 
by dipping it in a solution of the coating material 
or by Wrapping it spirally with a tape composed 
of the coating material. In some cases it may 
Suffice to employ uncoated threads both for the 
core and for the spiral wrapping and apply to the 
completed belt a coating of rubber or the like 
either by dipping or by wrapping with a tape of 
the coating material, or it may suffice to employ 
rubber-coated threads for the core and spiral 
Wrapping and perform the moulding and heat 
treatment without application of any rubber or 
like coating. In Fig. 2 I show a cross section of 
a round belt, and in Fig. 3 a cross section of a V 
belt, With an outer covering a' in each case of 
rubber or the like. 

Referring now to Figs. 4, 5 and 6, which illus 
trate the means I employ to form the belt, a2, a2, 
represent two rotatably-mounted bobbins or sup 
ply packages of core thread. From these bobbins 
the threads are led about a peg d and through a 
guide eye e, and thence through the hollow cen 
tres of two Spinner members f and g mounted 

After passing 
through the Spinners f and g the threads are led 
about a driven draw pulley h and thence about a 
tension pulley i located a distance from the spin 
nerS determined by the length of the belt to be 
produced. From the tension pulley the threads 
are led around a guide pulley i and again through 
the Spinners to the draw pulley h. 
When drive is imparted to the draw pulley h. 

in the direction of the arrow in Fig. 4, conven 
iently by the means to be described later, threads 
to form a core are drawn from the bobbins or 
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packages a” and about the pulleys h, and d until 
the required number of coils have been formed 
to provide a core of the desired ultimate diame 
ter. To facilitate production, the pulley i is 
shown as being connected by a cord or belt i to 
a pulley j2 on the spindle of a counter is arranged 
to indicate the length of thread drawn off to 
form the core. Once the correct figure for a 
belt of given dimensions has been ascertained it 
is simply necessary, when forming a core, to 
continue the drawing-off of threads from the 
source of supply until the counter shows that 
figure. 
Whilst I have shown two bobbins at it will be 

obvious that a single bobbin, or more than two, 
might be provided. - 
When the core a has been formed, and the 

core-forming drive to the draw pulley h stopped, 
the ends leading from the supply packages a 
are severed and secured to the core (if rubber 
coated threads are employed, these being 
“sticky,' it is simply necessary to press the 
severed end or ends of the threads to the core). 
The process of covering the core is then com 
menced as follows: On the outer side of each 
of the spinner members f and g there are mount 
ed in this instance two flat bobbins f', f', and g, 
g', (though more may be employed) containing 
thread from which the covering of the core is to 
be formed. From these bobbins the threads are 
passed through guides f3 and g3 on the Spinner 
members and are then wrapped about and Se 
cured to the portion of the core a which extends 
through the aligned bores of the Spinners. 
The spinners are now rotated, by means short 

y to be described in opposite directions whilst 
the draw pulley h is again rotated in the same di 
rection as before, that is to say whilst the core 
was being formed. The result of this rotation of 
the spinners and traverse of the core through 
the spinners is to cause threads, as indicated in 
Fig. 1, by b, b’ and c, c', to be drawn from the 
bobbins on the respective spinners and Wrapped 
spirally around the core, the threads b, b', de 
livered by the bobbins of one rotating Spinner 
being wrapped at an opposite angle or "hand' 
to those delivered by the bobbins of the other 
Spinner. 
The operation of the spinners is continued 

intil the required number of layers of wrapping 
thread have been laid about the core to afford, 
after moulding or pressing, a belt of required 
diameter or sectional area. As in the formation 
of the core, the counter i3 is employed to indicate 
when the required length of wrapping threads 
has been applied. 
As means for driving the draw pulley h and the 

spinners, I have shown a driven shaft m receiv 
ing power fron a Suitable source such as a re 
versing electric motor. This shaft carries a uni 
directional clutch m' of suitable construction 
adapted to drive, through bevels n2 and m3, a 
short vertical shaft in 4 on which the draw pulley 
h is mounted. A unidirectional clutch it on the 
shaft n, is adapted to drive in one direction a, 
gear 7 which meshes with a gear g2 carried by 
the Spinner g and a gear ni' connects, through a 
gear n2, the gear g2 with a gear f2 on the spinner 
f. It will be apparent that as the spinner g is 
rotated, rotary motion in the opposite direction 
is imparted to the spinner f. ... . . 

Also fast on the drive shaft m is a gear p which 
meshes with a gear p' on a short shaft ge. A 
bevel r on this shaft p2 lineshes with a bevel r' 
fast with one member of a uni-directional clutch 
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4. 
s, the other member of which is fast with the 
vertical shaft m carrying the draw pulley h. 
The unidirectional clutches S and t are ar 

ranged to drive in one direction and the clutch 
m’ in the opposite direction. Thus, as the shaft 
m is driven in one direction, drive is transmitted 
through the clutch m' to the shaft má and thus 
to the draw pulley h, the clutches S and t mean 
While “free-wheeling.' When the direction of 
rotation of the shaft m is reversed, drive is 
transmitted through gears p and p’, shaft p, 
bevels r and r and clutch S to the draw pulley 
h, and simultaneously through clutch t and gear 
n to the gear g”, thus driving the spinner g. By 

15 means of gears n, n2 and f2 the drive is also 
transmitted to the spinner f, but in the opposite 
direction to that in which the spinner g is ro 
tating. During this time the clutch n' is free 
wheeling. 
The application of Successive layers of wrap 

ping threads to the endless core results in a 
Shortening, or rather a reduction in the effective 
diameter of the belt and the tension pulley i is 
therefore So mounted as to be adjustable towards 
and a Way from the Spinners, so that as the Wrap 
ping of the core proceeds the said pulley can be 
gradually moved nearer to the spinners. This 
gradual shortening of the belt as the core is be 
ing wrapped causes successive layers of wrapping 
threads to be distributed over the length of the 
core. The adjustability of the pulley i also en 
ables the length of belt produced to be varied. 
To enable the core threads to be introduced 

into the bores of the spinners, and the completed 
belt to be removed, each spinner has a radial 
slot such as g. (Fig. 5) extending from the 
Central bore to the periphery. By bringing the 
slots in the two spinners into alignment the 
core threads can be slipped into position or the 
completed belt removed. 

It is generally desirable that a, belt, when com 
pleted, shall be of determined weight, in addition 
to being of determined dimensions. The method 
I employ of applying the wrapping threads to the 
core is of advantage in this direction. If a belt 
Should exceed the desired weight, the outer spirals 
of Wrapping thread can be removed as necessary, 
and Such removal has appreciable effect on the 
finished dimensions of the belt after moulding or 
pressing and heat treatment. This adjustment 
of Weight, by removing surplus wrapping thread, 
is impoSSible in the case of a braided core. 
Whilst I contemplate, and prefer to use, either 

rubber-coated threads in the formation of my 
belts, or the dipping of a formed belt into rubber 
Solution or its wrapping with rubber or like tape. 
before moulding or pressing and heat treatment, 
there may be cases such as where only a light 
drive is required, in which a core constructed in 
the manner I have described but composed of 
uncoated yarns can be used without any rubber 
or like covering and even without being sub 
jected to any moulding or pressing operation. 

Finally, I Wish it to be understood that the in 
vention may be applied to any suitable one of 
the materials generally known as plastics, and 
the term "coating' is intended to imply impreg 
nation with a suitable solution. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters 
Patent is: 
An endless driving belt, comprising in corn 

bination, a core composed of Substantially parallel 
threads; and two sets of Wrapping threads wound 
Spirally about said core in opposite directions, 
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and at the Same pitch, each set of Wrapping REFERENCES CITED 
threads composed of two parallel threads spaced The following references are of record in the 
from each other for half said pitch of said Spiral- file of this patent: 
ly Wound Sets of Wrapping threads whereby in 
each full turn of Said sets of Wrapping threads 5 UNITED STATES PATENTS 
two pairs of diametrically located crossing points Number . Name Date 
are created, which crossing points are located in 143,743 Binns -------------- Oct. 21, 1873 
the finished driving belt along four equally spaced 145,386 Binns --------------- Dec. 9, 1873 
lines On the Surface of Said core extending Sub- 1,389,699 Rivett ------------- Sept. 6, 1921 
stantially parallel to the threads forming said 10 1,587,856 Reed --------------- June 8, 1926 
core and providing a Symmetrical contour for the 1,588,050 Reed --------------- June 8, 1926 
finished driving belt. 1976,015 Gilmer et al. -------- Oct. 9, 1934 

ERNES. POLARD. 2,260,719 Merrifield ---------- Oct. 28, 1941 


