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This invention relates to a method of and 
lileans for producing tubular cord fabrics or 
structures, and more particularly for pro 
ducing such tubular fabrics which are 
curved longitudinally or arcuate in form so 
as to be adapted for use as a basis for pneu 
matic tire carcasses. While my invention is of course, clearly well adapted for the production of straight 
tubular fabrics such as are employed in the 
imanufacture of hose and the like, I have il 
listrated and described it only as applied to the production of arcuate or longitudinal 
ly curved fabrics intended for use in the 
manufacture of pneumatic tires. Many attempts have heretofore been made 
to devise machines for automatically produc 
ing a bias or diagonal cord fabric suitable 
for tire carcasses, and for causing such fab 
ric to conform to the shape of a tire. The 
method most widely used at present consists 
in producing flat sheets of cord fabric with 
the cords running diagonally, and in apply 
ing such flat sheets or strips around a suit 
able core, with which by means of heat and 
pressure, it is eventually caused to conform 
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in a more or less accurate manner. It has 
also been proposed to provide a form in the 
shape of a tire and to lay diagonal cords 
back and forth around such form, thus 
building up a complete tire carcass which 
is Subsequently removed from the form, 
after being completed. 

In none of the attempts of which I am 
aware, however, has it ever been proposed 
to produce a cord fabric in indefinite 
lengths, which fabric is curved, both trans 
Yersely and longitudinally as it comes from 
the machine on which it is formed, so that 
when a piece of propar length is cut off and 
its ends brought together, such piece auto 
matically assumes the exact shape of a tire 
C.C.SS. S. 

It is therefore the main object of the ples 
ent invention, to provide a method and 
means for producing a cord fabric continu 
ously and in indefinite lengths, such cord 
fabric being longitudinally curved or arcu 
ate in form and tending to curl itself into 
coils as it comes from the machine on which 
it is nailufactuled, such coils being of sub 
stantially the same diameter as that of the 

tire to be produced. More specifically, the 
present invention has for its object the pro 
diction of a curved tubular fabric of the kind described comprising a plurality of 
plies or layers, the cords in adjacent plies be 
ing disposed at an angle to each other, and 
the cords in at least some of the plies ly 
ing at an angle to the axis of the tire. In 
other words, I propose to produce in in 
definite lengths, a complete curved tubular 
co'd fabric made up of superposed layers 
of bias or diagonally extending cords which 
cross each other. 

In order that nly invention may be readily 
understood, reference is had to the accom panying drawings illustrating one embodi 
ment thereof, and forming a part of this 
specification, in which drawings: 

Fig. 1 is a plan view of a machine de 
signed for producing a 2-ply diagonal cord 
fabric. 

Fig. 2 is a side elevation of such machine, 
a portion of the cord fabric being shown in 
Section. Fig. 3 is a vertical section on an enlarged 
scale through the arcuate form or mandel 
around which the cords are laid. 

Fig. 4 is a transverse section through 
suck form on the line 4-4 of Fig. 3. 

Fig. 5 is a transverse section on the line 
5-5 of Fig. 3 looking in the direction of the 
arrowS. 

Fig. 6 is a section on the line 6-6 of Fig. 
3 looking in the direction of the arrows. 

Fig. 7 is a section on the line 7-7 of Fig. 
3 looking in the direction of the arrows. Fig. 8 is a fragmentary, diagrammatic 
side elevation of a portion of the 2-ply fab 
ric produced in accordance with my inven 
tion, parts being broken away to show the 
rear side thereof. Fig. 9 is an end elevation of the upper 
end of the form or mandel about which the 
cords are laid. Fig. 10 is a view partly in section and 
partly in side elevation, illustrating one of 
my improved winding arms and the method 
of supplying a heating medium thereto. 

Fig.11 is a plan view similar to Fig. 1, 
but showing a modified arrangement for 
winding a single layer of cords at right-an 
gles to the axis of the form; and 
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Fig. 12 is a fragmentary end elevation of 
the gearing shown at the right of Fig.11. 

Referring to the drawings in detail, and 
more particularly to Figs. to 10 thereot, it 
will be seen that my improved machine coin 
prises a suitable base or standard 1 on which 
is supported a table or platform 2 on which 
the mechanism is mounted. At one end of 
the table 2 is a pair of spaced up-standing 
side plates 3, and these support the lower 
end of the curved arcuate form of mandrel 
4 about which the coids are laid. 

Referring especially to Figs. 3 
will be seen that this form or mandrel com 
prises a central rib or frame 5, preferably 
formed of cast iron, and a pair of trough 
shaped portions 6, which when fitted On 
either side of the central rib 5, produce a 
structure circular in cross-section as show i: 
in Fig. 4. The lower end of the rib or frame 
5 is prolonged to form a supporting bracket 
7, and this is rigidly united with a cross web 
8 terminating at each end in flanges 9, which 
are boited to the inside of the side plates 3 by 
means of bolts 10. Thus the form or man 
drel is rigidly supported as shown in Fig. 3. 

In order to successfully operate with rub 
berized cords as hereinafter described, it is 
desirable that the form or handiel be heated. 
To this end, provide on the inside of the 
form, a pair of longitudinally curved plates 
or strips 11. forming chords of the circle 
shown in Fig. 4, and providing between 
themselves and the oute shell of the form, 
longitudinal chambers 12 and 13 to which 
steain of other heating medium may be Sup 
plied by suitable means (not shown). Thus 
the entire form may be maintained at any desired temperature. 

the lollow interior of the form or handrel, 
are a series of transversely extending l'olers 
14 spaced approximately as shown in iFig. 3. 
At the tipper end of the form or mandrel 
re a pair of transversely disposed rollers 
5 and 16 ournaled in a suitable backet 17 
clearly shown in Figs. 3 and 9. 
A band or tape 18 extends from a reel or 

spool 21 suitably supported beneath the ma 

e 

S 

chine, and after passing over a guide roller 
20, is led through an opening 19 in the bot 
?oin of the foilin or in andrel. it then passes 
ove one set of the rollers 14 and out of the 
upper end of the form, thence back over 
roiler 3 &nd along the entire outer periph 
ery of the a!'ciate form, against which it lies 
closely as shown in Fig. 3. This band or 
tape may be of any suitable width, but pref 
ably should not be wide enough to buckle 

or wrinkie appreciably by reason of the 
double curvatire which it has to assume in passing over the for). 
Another band or tape 22 is fed from a 

second reel or spool 25 journaled between the 
side plates 8, and after passing over a guide 

and 4, it 

A ?ounted at suitable intervals throughout 
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roller 24, is led up through an opening 23. 
and thence over another set of guide rollers 
14 until it emerges from the upper end of 
the form. It then passes back around the 
roller 16 and thence along the inner periph 
3ry of the curved for in 4 through-Out the 

th thereof. 
At the lower end of the form 4 are two 

f feed rollers 26, 27 and 28, 29, the 
2 

l g -- 

and 29 being idlei's and being 
il 28 are caused to grip the tapes 18 

respectively between themselves and 
l's 26 and 29. The bite between the 

and 27 and the rollers 28 and 29 preferably substantially flush, with the 
Clife' and inner surfaces respectively of the 
form, so that the tape 18 passes straight 
down between the "oilers 26 and 27 and the 
tape 22 passes Simoothly down between the 
'oiler's 28 and 29. The rollers 27 and 28 
have a knirled or roughened surface as clear 
y hovyn in Figs. 1, 5 and 6, and are posi 
ively driven by suitable gearing as herein 
ter described. It will be particularly noted 

he roller 27 is of larger diameter than 
er 28, so that when driven at the same 

will cause the tape 18 to 

oiler's 2 

the role 2: 
faster than will the roiler 28 the tape 

This is necessary because of the differ 
incs in radius between the outer and inner 

peripheries of the arcuate form or mandi'el. 
in order that any two points on the two tapes 
which are in radial alignment at the upper 
end of the form, shall remain in radial align 
ment as the two tapes travel along the outer 
and inner peripheries of the form. 
The rollei's 27 and 28 are secured to shafts 

g 4 Y - 'ely, these shafts being 30 and 31 respect 
journaled in the upper ends of pairs of arms 
22 and 33 respectively, such pairs of arms 
being pivoted about fixed axes indicated at 
34 and 35. The arms 32 and 33 have rigidly 
secured thereto horizontally extending levers 
36 and 37 respectively, such lever's carrying 
at their ends suitable weights 38 and 39. 
Froin an insection of the drawings, it will 
be apparent that these weights tend to ro 
tate the arras 32 and 33 about their pivots 
34 and 35, so as to callse the rollers 27 and 
28 to bite or grip the tape. Gears 40 and 
4t are rigidly secured to the shafts 30 and 
31, and esh with similar gears 42 and 43 
journaled about the pivots 34 and 35, and 
the gears 42 and 43 are constrained to rotate 
together by means of intermeshing connect 
ing gearing 44 and 45. Thus when the gear 
43 is rotated, the rollers 27 and 28 will be 
caused to rotate at the same speed and thus 
feed the tapes, along the form, rocking of 
the levers 32 and 33 on their pivots having. 

1. no effect on the gearing since the gears 42 
and 43 are mounted concentrically therewith. 
The gear 43 meshes with a train of gearing 

46, 47 and 48, the last element of which is 
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fixed to a shaft 57 on which is rigidly se 
cured a bevel gear. 49. This gear meshes 
with another bevelgear 50 fast on a shaft 51, 
journaled in bearings 52 and carrying at its 
other end a belt wheel or pulley 53. A belt 
passes over the wheel 53 and a pulley 55 fast 
on the shaft of an electric or other motor 56. 

Also on the shaft 57 is rigidly secured a 
sprocket wheel 58, and a sprocket chain 59 
passes around the wheel 58 and a sprocket 
wheel 60 fast on a shaft 61. On the shaft 
61 is motinted a cutter disc 62, the periph 
ery of which is disposed in close proximity 
to the inner periphery of the curved form 
4 as clearly shown in Fig. 3, and this cutter 
serves to slit the tubular fabric on the in 
side of the curvature thereof as it is drawn 
along the form. It also slits the tape, 22 as 
shown in Fig. 3, which tape in passing 
downwardly is divided by a wedge shaped 
spreader 7 (see Figs. 6 and 7), which 
spreader is disposed immediately below the 
feed roller 28 and is supported on a cross 
bar 7 secured between the side plates 3 as 
clearly shown in Fig. 6. 

In order, to wind or lay the cords around 
the form 4, I employ one or more wind 
ing arms which are preferably crank-shaped. 
In Figs. 1 and 2, I have shown a pair of 
winding arms disposed at an angle of 90° to 
each other and substantially 45 to the axis 
of the form. We will consider first the sin 
gle winding alm which I have designated by 
the reference numeral 63, and which is 
adapted to lay cord a. This arm is substan 
tially horizontal and is journaled in bear 
ings 64". The body of the arm also passes 
through a stufting box 64, as will be herein 

The rear end 
of the arm carries a bevel gear 65 which 
neshes with a similar gear 66 on the upper 
end of a shaft 6.7. mounted in suitable bear 
ings 94 supported by a frame 93, and carry 
ing at its lower end, bevel gear 68 meshing 
with a bevel gear 69 rigidly secured to the 
shaft, 61. Thus as the motor shaft runs, the 
arm (33 is made to revolve, thus causing its 
free or delivery end to gyrate around the 
tapper end of the form 4. By reference to 
Fig. 1, it will be noted that this upper end 
of the form is preferably beveled off as in 
dicated at 4 on a plane at right-angles to 
he axis of the arm. 63. . 
Referring to Fig. 10, it will be seen that 

the arm (33 is of hollow construction and con 
sists of outer and inner tubes 70 and 71 
spaced apart as shown, to form an annular 
chamber 76. This chamber is closed at its 
end by means of a bushing 72 and a packing 
gland 3 surrounds the projecting end of 
the inner tube 71 and is itself provided with 
a delivery opening 
cord passes from the innert 

Sibefore stated, a stuffing 
74 through which the 

- erv 

closed by suitable packing glands 78, it be 
ing understood that the winding arm is free 
to turn in this stuffing box. Within the box 
there is formed an annular chamber 77, and 
the tube 70 is provided with openings 75 es 
tablishing communication between the chain 
bel 7 and the annular space 76. In com 
munication with the chamber 77 is a tul 
bular support 79 which is mounted in a suit 
able clamp carried by the frame 93, and is 
connected at its lower end with a pipe 80. 
From the above described construction, it 
will be understood that steam or other heat ing medium supplied through the pipe 80 
will pass up and into the annular space 76, 
thtas forming a jacket around the inner tube 
71, which may be thereby heated to any de 
sired degree. 

in the manufacture of my improved cord 
fabric, propose to use what is known as 
rubberized cord. This rubberizing may be 
accomplished in any way well known in the 
art, and the rubber coating may be made ( 
aily suitable or desired consistency. The 
cord may be rubberized and partially dried 
before being supplied to my machine or 
may interpose a suitable rubberizing die or 
device between the reel or spool on which the 
cold is wound and the end of the winding 
arm where the cord enters. 
it will be understood that cord, suitably rub 
berized, is led into the rear open end of the 
winding arm 63 as indicated at a in Fig. 2. 
With the construction so far described, 

it is obvious that as the delivery end of the 
arm 63 is gyrated around the form 4, the 
cord (c. will be laid or wound around the up 
per end of such form and also around the 
two tapes 18 and 22, supported by the form. 
As the winding arm gyrates, the train of 
gearing 48, 47,46, 43, etc. will be actuated, 
thus causing the feed rollers 27 and 28 to 
Fevolve, and causing the tapes 18 and 22 to 
be di'awn along the form 4 at speeds pro 
portional to the respective radii of the inner 
and outer peripheries of the form. The ex 
act speed of travel of these tapes will de 
pend upon the size and character of the cord 
being employed, as evidently, the larger the 
cord, the faster must be the feed. It will 
therefore be understood that the speed of 
the tapes should be so adjusted as to be prop 
erly proportioned to the speed at which the 
cord fabric is built up, so that the tapes will 
travel approximately a distance equal to the 

of 

In any event, 
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diameter of the cord during the time in 
which each consecutive convolution of cord 
is laid. It will be apparent that in this way 
the consecutive or successive convolutions of 
the cord will be caused to lie closely adjacent 
to each other, although it is of course ob vious that adjacent goivolutions will be sep 
arated slightly further on the outer periph 

of the form than at the inner periph 
rounds the outer tube 70 and has its ends ery thereof. 

2 5 

130 
  



5 

- 

, 

50 

5 5 

(0 

t 5 

3 fabric to slide freely along the form 4. 

4. 

It is my intention that the successive ad 
jacent convolutions of rubberized cord will 
be of Such consistency as to adhere to each 
other and also to the tapes, and to this end 
it may also be desirable in Some cases to rub 
beiize the tapes as well. The object of heat 
ing the form 4 and the hollow winding arm 
is to prevent the rubberized material from 
sticking thereto and cause the finished cord 

The 
tapes or bands also assist in preventing sticking. 

kfurther consideling the operation of the 
Winding alm 63, as best shown in Fig. 1, it 
will be observed that the successive convoir 
tions of cord are wound or laid always in 
Substantially the same plane, that is to s 
the plane defined by the path of the delivery 
end of the arm. in the arrangement above 
described, this plane intersects the axis of 
the form at an acute angle, shown as approx 
imately 45°. Thus the finished faibric, con 
sisting of the adjacent convolutions of cord. 
adhering to each other and to the tapes, is 
fed along the fol’m at a rate exactly equal to 
that at which it is built up by the addition 
of successive convolutions, it being under 
stood that the coi'd is continuously wound 
in a fixed plane and the finished fabric con 
tinuously fed along so as to make room for 
the successively added turns. 
When the tubular fabric has been drawn 

along the form to the point where the cit 
ter disk 62 is reached, the fabric comprising 
the cords and tape is slit by the cuttel', as 
indicated by the line a in Fig. 7, and there 
after becomes C-shaped instead of a coin 
plete tube. This C-shaped fabric then 
passes down over the spreader 7, as shown 
more particularly in Fig. 7, and its edges 
are thus spread apart so that the fabric can 
be renoved from the form as indicated at 
d. It is only necessary that the edges be 
spread far enough apart to clear the slip 
porting bracket 7. 

Refer;ing again to Fig. 1, it will be seen 
that I have shown a second winding arm 83 
disposed at substantially right-alingles to the 
arm 63 and adapted to lay cords in a plane 
at Substantially right-angles to the cords (i. 
This arm S3 is in all "espects similar to the 
arm 63, except that the radius of gyration 
is preferably greater in order to enable it to 
properly clear the form. The arm 83 passes 
through a stuffing box 84, similar to 64, and 
is journaled in bearings 84°. It carries at 
its rear end a bevel gear 85 meshing with a 
bevel gear 86 carried on an inclined shaft 
87, journaled in bearings 94, Supported by 
the frame 93 and carrying at its lower 
end a bevel gear 88. This meshes with 
a bevel gear 89 mounted on a shaft 90, jour 
nailed in bealings 91 and carrying at its in 
ner end a bevel gear 82 meshing with a bevel 
gear 81 on the shaft 51. In this way mo 
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tion is transmitted from the shaft 51 to the Winding arm 83. 
it may be here noted that the gear 82 is 

preferably secured to the shaft 90 by means 
of a set screw 92 or the like in such a mannel 
that it may be loosened and shifted out of 
mesh with the gear 81. In this way either' 
one or both of the winding arms may be 
employed as desired. 
Assuming that both winding arms are em 

ployed, and that a cord a is fed to the wind 
ing al'm 63, and a cord b to the winding arm 
33, it will be seen that two layers of cords 
will be simultaneously and continuously 
wound upon the form 4, the convolutions of 
the two colds lying at an angle to each other, 
so that they cross. In this way a 2-ply diag 
onal cord fabric is built up, and the cords 
having been previously rubberized, will ad 
here to each other, thus forming a substan 
tial tire carcass. 

in Fig. 8, have endeavored to show the 
nature of this 2-ply fabric. In this figure, 
the adjacent convolutions are shown sepa 
rate for the sake of clearness, although it 
will be understood that in practice the ad 
jacent convolutions are substantially in con 
tact. An examination of Fig. 8 clearly 
shows an inner layer formed of the continui 
ously wound cord (, and another and outer 
layer formed of the continuously wound cord 
b, the convolutions of the two cords crossing 
each other at an angle at both the inner and 
Outer periphery of the fabric. At one side 
of the fabric however, (the side next to the 
observer in Fig. 8 and the side opposite to 
the position of the winding arms in Fig. 
1), the corresponding convolutions of the 
two windings are interlinked as shown at e 
in Fig. 8, while at the opposite side (the 
back, as viewed in Fig. 8), these convoiu 
tions are not interlinked but are simply 
Superposed as shown at f. in other words, 
the two cord layers are entirely superposed 
except at the pointe, where they are inter 
linked. This interlinking serves to knit the 
two layers together and to prevent relative 
displacement. It will be observed that since 
the cords are under tension and the con 
volutions are inclined away from the inter 
linking point, there might be a tendency for 
the outer turns to slip, but this interlinkage 
Securely anchol's the respective convolutions 
of the cords and prevents slippage. On the 
opposite side, adhesion of the rubberized 
cords will be sufficient to hold the convolu 
tions in place. 

Referring now to Fig. 11, have shown 
how the same principle can be applied to 
producing a tubular cord structure consist 
ing of convolutions wound in a plane at 
right-angles to the axis of the form. In 
this modification, the end of the form 4, in 
stead of being beveled, is shown as square 
as indicated at 4. The winding arm 103 is 
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set with its axis in the same vertical plane as 
that of the form. The winding arm is 
mounted in bearings 104 and passes through 
a stufting box 104 similar to 64 above de 
scribed. The rear end of the arm carries a 
bevel gear 105 which meshes with a bevel 
gear 107 carried at the upper end of a ver 
tical shaft 106, (see Fig. 12). Power is 
transmitted to this shaft 106 by means of a 
pinion 95 on the shaft. of the motor 56, 
through the transmission gears 96 and 97, 
the latter of which is rigid with a bevel 
gear 101 meshing with a similar gear 102 
fast on the shaft 106. 
The cutting and feeding mechanism is 

driven through a gear 98 meshing with gear 
97 and mounted on a shaft 108. This shaft 
carries a bevel-gear 109 meshing with a bevel 

25 
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gear 110 on a shaft corresponding with the 
shaft 5 in. Fig. 1. The operation of this modification is ex 
actly the same as described in connection 
with the other figures, except that the cord 
is laid in a plane at right-angles to the axis 
of the form. This may be desirable in some 
CSGS. 
Moreover, I contemplate superposing a 

fabric similar to that shown in Fig. 8 upon 
a fabric such as shown in Fig. 11, so as to 
produce a 3-ply cord fabric, all of the layers 
of which are at an angle to each other. 

: Moreover any desired number of layers can 
be superposed so as to form structures of 
4-ply, 6-ply, 8-ply, etc., as desired. Thus a 
tire carcass of any desired strength can be 
built tip. - Moreover, I contemplate combining the 
three arms 63, 83, and 103 in a single ma 
chine, so that the three layers may be ap 

simultaneously and continuously. 
Thus the transverse layer will act as a binder 
for the two diagonal layers. This may be 
accomplished by mounting the single arm 
shown in Figure 11 on the same base as that 
carrying the other two arms, shown in 
Figure 1, and driving all three arms in syn 
chronism by means of interconnected gear 
ing. 

will of course be understood that in 
50 forming a tire carcass of my improved fab 

ric, a piece of fabric of the desired length is 
cit off and its ends spliced to form a con 
plete tire. The piece may be of such length 
as to extend only once around the wheel or 
it may be long enongh to extend two or three 
times around the wheel, in the latter case the 
fabric being wound spirally, and the Suc 
cessive layers superposed. After the carcass 
has thus been formed from the rubberized 
fabric, it will be assembled in a suitable mold 

- and vulcanized in a manner well known in 
the art. 
While of course the cord structure result 

*ing from my improved method of manuifac 
ture is not, strictly speaking, a “fabric', still 

I have used the words “cord fabric' through 
out the specification and claims as means a 
tube or sheet formed from assembled strands 
of cords extending transversely of the sheet 
or tube and lying either at right-angles or 
at &n acute angle to the axis thereof. 
What I claim is:- , 
1. The method of producing a cord fabric 

which consists in winding a single rubber 
ized cord continuously around a stationary 
form, with successive convolutions of said 
cord in substantial contact throughout their 
length, causing the adjacent convolutions to 
adhere to constitute a fabric, feeding the ac 
cumulated cord along the form as successive 
turns are laid, and slitting the resulting tu 
bular cord structure longitudinally. 

2. The method of producing a cord fabric 

70 

80 

which consists in continuously winding a 
single cord around a fixed form or mandrel, 
With successive convolutions of said cord in 
Substantial contact, feeding the accumulated 
turns along the form a distance approxi 
imately equal to the thickness of the cord as 
each convolution is added, and slitting the 
resulting tubular cord structure. 

3. The nethod of producing a diagonal 
cord fabric, which comprises winding cord 
continuously around an elongated stationary 
form in a fixed plane intersecting the axis of 
the form at an acute angle, and feeding the 
accumulated turns along the form as succes 
sive convolutions are laid. 

4. The method of producing a diagonal 
cord fabric which comprises winding a 
single cord in a fixed plane continuously 
around an elongated, stationary form, with 
successive convolutions of said cord in sub 
stantial contact throughout their length, the 
said plane of winding intersecting the axis 
of the form at an acute angle, causing ad 
jacent convolutions to adhere to constitute a 
fabric, and feeding the finished fabric along 
the foim as the cord is wound. 

5. The method of producing a diagonal 
cord fabric which comprises winding a 
single cord in a fixed plane continuously 
around an elongated, stationary form, with 
Successive convolutions of Said cord in sub 
stantial contact throughout their length, the 
said plane of winding intersecting the axis 
of the format an acute angle, whereby the 
cold is laid in a distorted helix, causing ad 
jacent convolutions to adhere to constitute 
a fabric, and feeding the finished fabric 
along the form as the cord is wound. 

6. The method of producing a cord fabric 
which consists in winding a cord continui 
Ously around a stationary form and over a 
tape Supported on said form, causing the 
'successive convolutions to lie substantially 
in contact throughout their length and t 
adhere to said tape, and to each other, to con 
stitute a tubular fabric, with the tape inside, 
feeding such fabric along the form as the 
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cord is laid, and finally slitting said tubular 
cord fabric. 

7. The method of producing a cord fabric 
which consists in winding an adhesive cord 
continuously arolind a form, with Successive 
convolutions substantially in contact and 
adhering to each other throughout their 
length, preventing the cord convolutions 
frein sticking to the form by interposing 
between the cord and the form a tape or 
band, and causing said tape or band, to 
gether with the accumulated adhering turns 
of cord supported thereon to travel along 
the form as successive convolutions of cold 
are added. 

8. The method of producing a tubular 
cord fabric which consists in simultaneous 
ly winding two cords around a form, each 
convolution of each cord lying substantially 
in a single plane, which planes intersect. 

9. The method of producing a tubular 
coid fabric which consists in simultaneously 
winding two cords around a form at an 
angle to each other, and interlinking the 
convolutions of the cords at One point. 

10. The method of producing a tubular 
cord fabric which consists in simultaneous 
ly winding two cords around a form at an 
angle to each other, in such manner that 
each convolution of one cord is interlinked 
with the corresponding convolution of the 
other. . 

11. The method of producing a tubular 
cord fabric which consists in simultaneous 
ly winding two cords around a form, the 
successive convolutions of each cord lying 
substantially in contact, and each convolu 
tion of one cord-crossing each adjacent cons, 
volution of the other cord at two points. 

12. The method of producing a tubular 
cord fabric which consists in simultaneous 
ly winding two rubberized cords continu 
ously around a form so as to cause succes 
sive convolutions of each cord to adhere to 
each other and the convolutions of one cord 
to be superposed upon and adhere to those 
of the other. 

13. The method of producing a tubular 
cord fabric which consists in simultaneous 
ly winding two cords continuously around a 
form at an angle to each other, so that the 
convolutions of the two cords are inter 
linked to constitute a fabric, and feeding 
such fabric along the form as the cords are 
laid. 

14. The method of producing a tubular 
cord fabric which consists in simultaneous 
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ly and continuously winding two cords di 
agonally around a form at an angle to each 
other, so that the convolutions of the two 
cords are interlinked to constitute a fabric, 
and feeding such fabric along the form as 
the cords are laid. 

15. The method of producing a tubular 
cord fabric which consists in simultaneous 
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ly and continuously winding two cords 
around a form at an angle to each other 
so that the convolutions of one cord are in 
tellinked with those of the other to con 
stitute a fabric, and feeding such fabric 
along the form as the cords are laid. 

16. The method of producing a tubular 
cord fabric which consists in simultaneously 
and continuously winding two cords around 
a form at an angle to each other so that the 
convolutions of the two cords are inter 
linked at one point, and superposed at all 
other points, causing said Superposed con 
volutions to adhere to constitute a fabric, 
and feeding such fabric along the form as 8 
the cords are laid. 

17. Means for producing a cord fabric 
suitable for use as the basis for a pneumatic 
tire carcass, comprising a fixed arcuate form 
having a radius of curvature approximately 3 
equal to that of the tire to be produced, 
mechanism for winding a cord continuously 
around said form with the successive con 
volutions of the cord lying close together, 
means for causing adjacent convolutions to 
be held together to constitute a fabric, and 
means for feeding such fabric along the 
arcuate form as the cord is laid. 

18. The combination with a fixed form or 
mandrel, of mechanism for continuously 3, 
winding a single cord therearound in such 
manner that successive convolutions of said 
cord remain in substantial contact through 
out their length, means for feeding the ac 
cumulated turns of cord along the form as 
successive convolutions are added, 
sulting tubular cord structure. 

19. The combination with a fixed form or 
mandrel, of mechanism for continuously 
winding a cord diagonally around the same 
in such manner that successive convolutions 
of the cord remain close together in sub 
stantial contact, all parts of each convolu 
tion lying substantially in a single plane 
and varying from such plane only by an 
annount equal to the diameter of the cord, 

20. The combination with a fixed form or 
mandrel, of mechanism for continuously 
winding a single cord diagonally around 
the same, to produce a layer, with successive 
convolutions of said cord substantially in 
contact, and means for feeding the accu 
mulated tuins along the form as fast as 
successive convolutions are added. 

21. The combination with a fixed form 
or mandrel, of mechanism for continuously 
and simultaneously winding a plurality of 
cords around the same at angles to each 
other, and means for feeding the accumu 
lated cords along the form a distance sub 
stantially equal to the thickness of the cord 
as successive convolutions are added. 

22. The combination with a fixed form, 
means rotatable about different axes for si 

and . 
means for longitudinally slitting the re 
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multaneously winding a plurality of adhe 
sive cords around the same to produce a 
cord fabric, and means for feeding such 
fabric along the form as the cords are 
Wound. - 

23. The combination with a fixed form 
having a passageway extending there 
through, longitudinally thereof, of means 
for causing a band or tape to travel from 
one end of the form through said passage 
way to the other end thereof, and thence 
back along and over the outer surface of 
said form, and means for continuously 
winding successive convolutions of cord 
around said form and onto said band as the 
latter travels along. 24. The combination with an elongated 
hollow form in the nature of a cantilever, 
fixed at one end and free at the other, of 
means for causing a band or tape to enter 
the fixed end of said hollow form, pass 
through the same to the free end, and then 
travel back along and over the outer sur 
face thereof, and means for continuously 
winding cord around the free end of said 
form and the band supported on the surface 
thereof, as the latter moves along, the Suc 
cessive convolutions of cord traveling with 
such band toward the fixed end of the form. 

25. The combination with a fixed, longi 
tudinally curved form having one free end, 
of means for continuously winding a cord 
around said free end thereof, means for feed 
ing the winding along the form toward the 
other end as successive convolutions are 
added, and means for cutting each convolu 
tion to effect its removal from the form. 

26. The combination with an arcuate 
form, of means for producing a tubular 
flexible structure around the same, and 
means for causing such structure to travel 
along the form, such means comprising feed 
ing devices at both the inner and outer pe 
ripheries of said form, means whereby such 
feeding devices tend to propel the adjacent 
parts of said structure at speeds propor 
tional to the radii of curvature of the inner 
and outer peripheries of the form. 

27. The combination with a fixed, longi 
tudinally arcuate form, of means for pro 
ducing a tubular flexible structure around 
the same, means for feeding Such structure 
along the form, such means comprising feed 
rollers for engaging the structure at both 

the inner and outer peripheries of said form, 
said rollers being of different diameters. 

28. The combination with an arcuate 
form, of means for producing a tubular 
flexible structure around the same, means 
for feeding such structure along the form, 
Such means comprising feed rollers for en 
gaging the structure at both the inner and 
outer peripheries of said form, the diameters of said rollers being proportional to the 
radii of curvature of the inner and outer pe 
ripheries of the form, respectively. 

29. The combination with an elongated 
form or mandrel, of means for continuously 
winding cord around the same, comprising 
a rotary winding device having a cord de 
livery guide spaced radially from its axis 
of rotation, and means for causing said cord 
delivery guide to travel around said form 
in a fixed plane intersecting the axis of the 
form at an acute angle. 

30. The combination with a form or man 
drel of means for continuously winding 
cord around the same comprising a pair of 
gyratory winding devices, and means for 
revolving said devices at the same speed 
about axes disposed at an angle to each 
other. 

81. The combination with an arcuate 
form, of means for continuously winding 
cord around one end thereof comprising a 
pair of gyratory winding arms, and means 
for rotating said arms about axes inclined 
to each other and to the plane of said form. 

32. The combination with a rigid, fixed 
form, or mandrel, of means for continuously 
winding cord around the same, said means 
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comprising a crank arm rotatable about an 
axis disposed at an angle to that of the 
form, and having cord delivery means at its 
free end, means for rotating said arm, and 
means for feeding the accumulated turns 
progressively along the form. 

33. The combination with a transversely 
curved, longitudinally arcuate form, of in dependent means for continuously laying 
two threads diagonally around the same at 
an angle to each other to produce a tubular 
fabric of indefinite length, one of said threads 
being laid in a fixed plane, and means for 
removing said fabric continuously from said 
form as it is produced. 

In testimony whereof I affix my signature. 
EMANUEL INGHAM. 

Ot) 


