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To all whom, it may concer.: 
Be it known that I, WillIAM G. FoRDING, 

a citizen of the United States, residing at 
Cleveland, in the county of Cuyahoga and 
State of Ohio, have invented a certain new 
and useful Improvement in Tires, of which 
the following is a full, clear, and exact de 3cription. 

his invention relates to tires for automo 
biles and the like, and has for its main object 
to provide a tire of improved construction 
which can be manufactured inexpensively 
and has great strength and durability. 
A further object is to provide an improved 

cord tire, that is to say, a tire the fabric or 
so-called fabric portion of which is formed 
from cords preferably composed of twisted 
strands suitably rubberized. 

Still further the invention aims to provide 
a cord tire so constructed that the individual 
cords of all layers are of exactly the same 
tension; wherein the cord fabric is free from 
circumferential laps or joints, loose ends of 
cords; and contains no pockets or deposits 
of air. 
A still further object is to provide a novel 

cord tire construction which may be embod 
ied in tires of any size, that is, into the 
smaller size tires as well as the larger size; 
which can be provided with any desired 
number of layers of the cord, and which can 
be provided during the process of placing 
the cord fabric on the tire-forming core with 
beads of any desired shape or size and of 
any desired material. 

above mentioned and additional ad 
vantages and objects are attained by my in 
velation, which may be briefly summarized 
as consisting in certain novel details of con 
struction and arrangements of parts which 

to make up the tire, as will be described in 
the specification and set forth in the append 
ed claims. - 
A tire constructed in acco dance with my 

invention has a pluratity of layers of cort 
or equivalent tire-fortning alaterial prefer 
ably in the form of a continuous an inlar 
sheath which is laid back and forth across 
the tire from one side to the other and looped 
around bead sectious which are 'ormed in 
separate or individual parts or units. The 
cords or portions of the tire-forming mate 
rial forming each layer are arranged at an 
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angle to the portions forming the adjacent 
layer or layers, and the different layers are preferably separated by layers of rubber 
which as well as the bead units are placed in 
position as the tire carcass is built up layer by layer. 
My invention is illustrated in several 

forms in the accompanying drawings, in 
which Figure is a side view of a portion of a tire embodying the invention, different 
parts being broken away to show the several 
layers of the cord fabric and rubber between 
the cord layers, the tire here shown having 
four layers of cord fabric with an extra 
layer of fabric at the tread: Fig. 2 is a 
transverse sectional view through the same; 
Fig. 3 is a similar view with a modification 
in the shape and material forming the bead; 
and Figs. 4 to 10 are transverse sectional 
views through tires made in accordance with 
my invention, these views illustrating tires 
of different sizes, or of different number of 
cord layers, as well as different shapes and sizes of beads. 
The tires illustrated in the drawings, and 

constructed in accordance with my invention 
in all its forms include a cord or cord fabric 
portion formed preferably from cords which 
are preferably rubberized, and may be 
formed from twisted strands of fiber. The 
cords are in the form of superposed layers 
of which there may be any number and 
which are formed from continuous cords or 
equivalent tire-forming material which are 
passed back and forth across or around the 
tire to form one layer after the other. In 
fact, my invention has for one of its im 
portant advaitages the fact that it may be 
embodied in any size of tire and with any 
number of the superposed layers, without re 
quiring any material change in the appara 
tus or lethod by which the tire is con 
structed. 

It will be observed from Fig. 1, wherein 
portions of the tire are broken away so as to 
illustrate in side elevation the several layers 
of cord that the cords of each layer are par 
allel; that they are arranged closely, side by 
side: that each extends around or across the 
tire from one sile to the other diagonally; 
and that the cords of each layer are at an an 
gle to the cords of the adjacent layer or lay 
ers. It will be observed also from this same 
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.' figure, that between the adjacent layers of 

- and may if desired be omitted. 
10 
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cord is a layer of rubber which is prefer 
ably provided to avoid or eliminate deleteri 
ous action due to rubbing or friction be 
tween adjacent layers. I wish it to be under 
stood, however, that the intervening layers 
of rubber are not essential to my invention, 
A further improved feature of my inven 

tion lies in the fact that the cords of all the 
layers, regardless of how many there may 
be, are formed from the same cords, or from 
continuous cords, which extend back and 
forth from one side of the tire to the other 
in unbroken succession. This is rendered 
ipossible by a novel construction and man 
ner of forming the beads which are in the 
form of separate sections or units which 
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from the fact that not only 
formed by passing the cords back and forth 
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serve as retainers about which the cords are looped or passed in forming the superposed 
layers of cords from the same continuous 
cords. As will appear subsequently, the 
number of bead sections or units, or cord re 
tainers which are embodied in the rim por 
tions of the tire at the time that the super 
posed layers are formed or applied, depends 
upon the number of layers, there being a 
bead unit provided in each rim or rim portion 
of the tire for each two layers of cord, and 
each complete layer being anchored in each 
rim portion by being folded about bead units. 
An additional advantage of the cord layers 
arranged and formed as stated resides in the 
fact that there are no transverse laps or 
joints, and this feature or advantage results are the layers 

around the tire from one side thereof to the 
other, but also from the fact that the layers, 
in the preferred construction, are formed 
from a continuous sheath of cords which 
extends entirely around the tire, or com 

45 

pletely encompasses the core upon which the 
tire is formed, this sheath being formed 
from a sufficient number of separate cords so 
that when laid sittle by side they form a 

... covering or layer extending in unbroken suc 

50 

cession completely around the tire, the cords 
being in close contact at the rim portions of 
the tire. . . . . In Figs. 1 and 2 I have illustrated a tire A, having four layers of cord (in addition to an 
extrathickness to be referred to presently.) 
It will be observed that the inner layer 55 gins at 1, passes over the periphery of the 
tire, down the side, forming the innermost 
layer 2; around the bead or bead séction 3, 
up the side, over the periphery and down 
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the opposite side, forming the next layer 4; 
around the bead or bead section 5, up the adjacent side, over the periphery and down 

ite side, forming the next layer 6; 
around the bead or bead section 7, which 
combined with the bead or bead section 3 
forms a complete unitary bead for one side 

along the lines shown and described, for this 
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of the tire; then up the side, over the periph ery and down the opposite side, forming the 
next layer 8; around the bead or bead sec 
tion 9, which with the bead or bead section 5 
forms the unitary bead for the other side of 
the tire; and then up the side, over the 
periphery, forming the outermost layer 10 
to the point or line 11 where the cordster 
minate. While I do not wish to be confined 
to the starting of the innermost layer at or 75 
adjacent the point 1, and the ending of the 
outermost layer at or adjacent 11, neverthe 
less I P that the first and last layers be - 
started and ended at or about the points or . 

70 

gives an added thickness of cord at the tread portion, which is very advantageous. At 
12 is shown the rubber tread of the tire, 
which tread is common with all pneumatic 
tires, and at 13 is shown layers of rubber which act as an inner covering for the tire 
and also as separators between the layers of 
the cord fabric so as to eliminate friction. 
Although the method of forming the tire 

just described is not claimed herein, but in 
separate applications filed June 30, 1916, 
Serial No. 106,759 and June 19, 1916, Serial 
No. 104,391 it may be stated that as each 
layer of cordisformed on the core of the tire 
forming machine, the bead section is applied 
about which the sheath of cords is looped to 
form the beginning of the i.e. so that the beadsections are applied as the forming . . . 
of the tire carcass proceeds. The same is . 
true also of the intermediate layers 13 of rubber. Such separate applications fully 
describe the process of building up the car. 
cass portion of the casing by reversely, fold. . . . 
ing a circumferential series of separated 
cords sufficient in number to constitute what 

95. 

process need not be further describe 
The beads or bead sections may be formed . . . 

qf y suitable material. For. ligi" may be formed of circumferentially woun . 
cords or threads, a sufficient number of turns 
of which will be provided to form a bead 
section or unit of the desired size and f or they may beformed of rubbe, or of wire in or of both wire, and circumferentially wound . . 
threads as illustrated in Figs. and 2, or of 
any other suitable material. . . . . . . The tire illustrated in Figs, 1 and 2 has. 
a bead, shaped to correspond to that of an 12 : 
ordinary clencher tire. In Fig. 3. I have: 
shown a tire B, which is similar in all, re 
E. to that shown in Fig. 2, except as to 
the ... " bead, which is here shown as a straight 
side bead, and in this instance the wires are 125 
omitted from the bead sections or units, and 
the bead units made of substantially inex 
tensible material as is customary with tires . 
of the straight side class. 
In Figs. 4 and 5 I have shown tires C and lso 

80 

85. . 

100 

106 
E. be considered a continuous sheath, and 
that 

  

  

  



O 

5. 

15,405. 

D, having the same number of layers of fab 
ric as tires A and B, the tires C and D differ 
ing from A and B simply in the form and 
size of the beads. 
In Figs. 6, 7 and 8 I have shown at E, F and G, tires having two jayers of cords, that 

is to say, two layers, disregarding the added 
thickness at the tread. These three tires 
differ from each other simply in the shape 
and size of the beads, two forms of clencher 
beads being shown in the tires E and G, and 
a straight side bead being shown in tire F. 
In each of these three instances the fabric 
starts at 14, passes around the periphery, 
town the side, around the bead 15, then back 

... around and across the tire to the opposite 
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side, and around the bead 16, and then back 
again over the tire to the point or line 17, 
where the cords end. -- " - 

In Figs. 9 and 10 I have shown at Hand I 
two six-layer tires, the tire H having a 
clencher bead, and the tire I having a 
straight sided bead, the two tires aside from 
the shape of the beads heing similar. It 
will be olbserved that in each instance the 
cords start at 18, pass around the periphery, 
down the side, and around the bead or bead 
section 19, then back around the tire, down 
the opposite side and about the bead or bead 
section 20, then back around the tire and 
about the bead section 21, then back around 
the tire and about the bead section 22. then 
back around the tire and about the bead sec 
tion 23, which with the head sections 21 and 
19 form the complete bead at on side of 
the tire; then back around the tire and about 
the bead section 24, which with the bead sec 
tions 22 and 20 form the complete bead at 
the opposite side of the tire, and then back 
around this tire to line 25, where the cords 
end. . 

It will b seen therefore, that a tire con 
structed in accordance with my invention 
can be formed in any size or with any num 
ber of layers; that it can be provided with 
any desired shape and size of bead so as to 

the tire for any of the well-known 
types of rims. It will be understood also, 
that by forming all the layers of the same 
cords, all the cords of the several layers can 
be given the same tension at points and 
with the layers formed by passing the sheath 
of cords back and forth across the tire and 
about the bead sections or units, the air is 
very effectively excluded fron the structure 
of the tire, and there are no transverse 
joints or laps of fabric, an exceedingly 
strong and durable tire is produced aud 
what is equally important from a manu 
facturing standpoint, it can be produced 
rapidly, and therefore inexpensively. 
While I have explined the preferred 

forms of my invention, and some of the pre 
ferred materials, I do not wish to be con 
fined to the sane, but aim in my claims to 

cover all modifications which do not involve 
a departure from the spirit and scope of my 
invention in its broadest aspects. 

Having thus described my invention, I 
claim: . . . . . . . . . . 

1. A open tire or tire shoe having a fabric 
portion composed of tire-forming material 
extending in unbroken succession back and 
forth from the rim portion. On one side to 
the rim portion on the other side so as to 
form a plurality of layers, said material 
being in the form of a sheath extending cir 
cumferentially entirely around the tire and 
having its inner and outer ends terminating 
in the inner and outer layers and separated 
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hy at least one complete layer. - 

2. An open cord tire or tire shoe having 
a fabric composed of a plurality of layers, 
said layers consisting of a sheath of cords 
cxtending circumferentially entirely around 
the tire and laid back and forth across the 
tire, so as to form successive layers, the por 
tions forming each layer being at an angle 
to the portions forming the adjacent layers, 
said sheath having its inner end in the in 
nermost layer separated from the outer end 
by at least one complete layer. ' ' . . . . . . . 

3. An open tire or tire shoe having a fab 
ric body and bead units at the rim portion 
thereof, said fabric body having successive 
layers formed from the same or continuous 
tire-forming material in the form of a 
sheath of cords which extend in a diagonal 
direction around the tire from one bead to 
the other, and said sheath as a whole ex 
tending circumferentially entirely around 
the tire and passed back and forth from one 
side to the other around the bead units so as 
to form the said successive layers, the ends 
of the sheath being located in different lay 
ers and being separated by at least one 
complete layer. 

4. An open tire or tire shoe having a fab 
ric body and beads at the rim portion there 
of, said body, being formed from a sheath 
of tire-forming material which extends cir 
cumferentially entirely around the tire, and 
which is passed back and fortu. from one 
side of the tire to the other to form suc 
cessively the different superposed layers, the 
inner end of the sheath beginning at a point 
or on a line between the two beads and ex 
tending under and around a bead at one 
side of the tire, then over the first layer 
thus formed, around the tire to the opposite 
side where it passes under and around over 
a bead at the opposite side and then at 
least part way around the tire, over the sec 
ond layer. 

5. An open tire shoe having a number of 
bead sections at each side and a fabric con 
sisting of continuous cord extending in un 
broken succession back and forth across the 
tire and looped around the different bead 
Sections so as to form a plurality of layers 
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continuous with one another, the inner and 
outer edges of the fabric lapping so as to pro 
vide an additional thickness of cord at the 
tread. 

S 6...A tire casing having a carcassportion 
E. a series of layers of material re 

versely folded back and forth across the tire 
Egy from the inner to the outer 

and separate bead sections enclosed in 
0 folds of thematerial at the beginning and 
end of each complete layer. 

7. A tire casing haying scarcassportion 
comprising a series of cord layers and pro 
vided with a series of bead sections at each 
side, the cord layers being formed from a 
continuous sheath of cords extending, in un 
broken succession back and forth across the 
tire and looped 

8. A tire casing haying-acarcass portion 
vided EE a plurality...of bead sections at 
each side the cord layers being formed from 

25 a continious sheath of cords extending in 
... unbroken succession back and forth in reverse folds across the tire progressively from the 

inner to the outer layer, and enclosing an in-. " - 
- y was g and bead units at the rimportion thereof, dividual bead 
30. f : 

section within each reverse 

side, the cord layers being formed from a 
85 continuous sheath of separatecords substan 

tially under individually uniform tensions, 
extending in unbroken succession back and p 
forth in reverse folds across the tire and en 
closing an individual bead section within 

40 each reverse fold. 10. A tire casing haying a carcass portion 
comprising a series of cord layers formed 
from a continuous sheath of separate cords 
extending in unbroken succession back and 

45 forth in reversely laid courses across, the tire, 
all of said cords being under substantially 

. . uniform and balanced tensions. 
11. A tire casing haying a carcass portion 

... comprising a series of cord layers formed 
50 from a continuous sheath of separate cords 

extending in unbroken succession back and 
forth in reverse folds across the tire, and en 

... closing a bead anchorage within each fold, 
... all of said cords being laid under, and being 
iS held by the anchorages in condition of sub 

stantially uniform and balanced tensions. 
12. A tire casing haying a carcassportion 

comprising a series of cord layers formed 
from a continuous sheath of cords extending 

about an individual bead sec 
'. tion of each series at each passage hcross the 

cumferentially entirely around the tire and 
a series of cord layers and pro-p 

indifferent layers and anchored independ 

A tire casing having a careas portion 
ESE series of cord layers and pro vided with a plurality of beadsections at each. 

folded back and forth across the tire both 

comprisi 
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back and forth in reverse folds across the 60. 
tire, the cords at the termination of each complete layer being folded outwardly. 
around a bead anchorage. . . . . . 13. A tire casing having a carcass portion 
comprising a series of cord layers formed '85 
from a continuous sheath of cords extending 
in unbroken succession back and forth in re 
verse folds across the tire progressively from 
the inner to the outer layer, the inner ends 
of said cords being folded around a beadio 
anchorage and lying within the inner layer, 
and the outer ends of said cords being folded 
around a bead anchorage and lying outside : 
the outer layer. 

14. A tire casing having a fabric body. 
and a series of bead units at each edge of the 
inner portions thereof, said fabric body com 
rising layers of continuous tire forming 
bric in the form of a sheath &xtendi?ig cit is 
assed back and forth around the tire from 

one side thereof to the other and looped 
around a bead unit between each pair of 
layers, the ends of the sheath being located, 

85. 
ently of each other. . . . . . 

15. A tire casing having a fabric body 
said fabric body having successive layers 
formed from the same or continuous tire- 90 
forming material in the form of a sheath of 
cords which extend in a diagonal direction 
around the tire from one bead to the other, 
and said sheath as a whole extending circum 
ferentially entirely around the tire and 95 
assed back and forth from one side to the 

other around successive bead units so as to 
form the said successive layers, the ends of 
the sheath being located in different layers 
S. being separated by at least one complete 
ayer. 
16. A tire casing having a carcassportion 

including a plurality of layers of eontinuous 
imaterial of which three or more are reversel 

O) 

0.5 
ends of each of said three layers being an 
chored by being folded completely around 
a bead section. . . . 17. A tire casing having a carcassportion. 

a series of layers of material re- 110. 
versely folded back and forth across the tire 
Drogressively from the inner to the outer 
ayer and enclosing a bead section within 
each reverse fold, the outer layer terminating 
between the beads to provide an Ei l 
reinforcement for the tread portion. - . . . 
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