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This invention relates to improvements in 
pneumatic tires, and more particularly to adapt 
ing a plurality of inflated tubes in the casing of 
Said tires so that a puncturing of, for example, 
One of Said tubes, does not become flat. 

It is a well known fact that the rubber of a 
pneumatic tube has very little resistance against 
inflated air. For example, if an inflated tube 
could be removed from its Surrounding casing 
and rim, it would instantly expand to a point 
where it would burst. Thus, it is the casing and 
the rim. Which prevent the inner inflated tube 
from Over-expanding. 

Consequently, if a. plurality, for example two, 
tubes are inserted in a casing, they may not, and 
often will not occupy definite portions of said 
casing when they are inflated. 
To enable two or more tubes to each occupy 

definite predetermined portions of the volume of 
the interior of a casing, when they are inflated, 
I have devised a non-pneumatic annular element 
which I call herein a "shield.' My shield may be 
made of Several Outlines, each and every one of 
which Will have a Smaller diameter than the di 
ameter of Said casing. 

Myshield, as shown in the accompanying draw 
ingS, is in the form of an annular laminated or 
composite ring, and these laminae may be formed 
of metallic or non-metallic materials. This 
shield is inserted in said casing and interlocked 
in a novel manner. These laminae are provided 
with fabric members which prevent the tubes 
from making physical contact with the composite 
ring. 
When one of my composite shield rings is in 

serted into said casing, it divides the interior of 
said casing into two chambers which will be 
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called herein "primary' and “secondary' cham 
bers, respectively, the primary chamber being the 
space between said shield and the rim, and the 
secondary chamber being the space between the 
shield and the inner Surface of the tread of said 
casing. 
The relation between the size of said primary 

and secondary chambers depends upon the diam 
eter of the shield ring. The larger the diameter 
of said ring, the larger the size of the primary 
chamber, and the size of the secondary chamber 
will be relatively smaller. 
The composite ring is comprised of a plurality 

of spring annuli interlocked after they are posi 
tioned in the casing. A first fabric member is se 
cured to the outer lamination of the composite 
shield ring (this is the lamination of largest di 
ameter) and extends over the edges of the com 
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posite ring and overlies the inner wall of the pri 
mary chamber, So that when normally positioned 
in the casing, the edges of the fabric are substan 
tially flush with the edges of the casing, bounding 
the inner diameter of the casing. The width of 
the composite ring is such that the edges of the 
ring, with the fabric therebetween, contact the 
inner Wall of the casing. A fabric ring is secured 
to the inner lamination of the composite ring and 
it extends beyond the edges of the rim and con 
tacts the first mentioned fabric. 

If two tubes of Suitable sizes are each inserted 
in one of the chambers and the tire is mounted 
On a rim, these tubes can be readily inflated. The 
primary tube (the tube in the primary chamber) 
will be bounded by the fabric ring which is secured 
to the inner lamination of the composite ring, by 
portions of the fabric member secured to the out 
er lamination of the ring where they overlie the 
walls of the casing in the primary chamber, and 
will further be bounded partly by the rim. The 
secondary tube will be bounded by a portion of 
the fabric memer Secured to the outer lamination 
of the Shield ring and will also be bounded by the 
portion of the inner surface of the casing spanned 
by the composite ring. 
Thus, each of the two surfaces of said shield 

limit the expansion of its enclosed tube, as said 
Casing limits the expansion of its enclosed tube. 
Due to the fact that the width of the composite 

Shield ring is such that it contacts the inner wall 
of the casing, with thicknesses of the fabric mem 
ber therebetween, the act of placing the ring in 
the casing centralizes it so that no other steps 
are necessary to insure the balance of the ring 
therein. This is important because if the tires 
are not perfectly balanced, difficulty is encoun 
tered in driving, particularly at high speeds. 
When the tubes are positioned in the casing, 

with the ring therebetween, an initial balance is 
obtained, due to the width of the ring. The in 
flation of the tubes, due to the fact that the shield 
is Subjected to the air pressure in all directions 
from each of the tubes, maintains this balance. 
The assembling of my pneumatic tire is done 

preferably in the following order: - - 
First, the secondary tube is inserted into the 

casing. Then, the outer lamination or ring of the 
composite ring is inserted with its secondary 
chamber fabric in contact with said secondary 
tube, and in contact with the inner wall of the 
casing from the secondary chamber to the Open 
ing in the casing. Next, the inner lamination of 
the composite ring is inserted and is interlocked 
With the first lamination. Then, the primary 
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chamber fabric is smoothly placed in contact 
with the surface of the inner lamination, and fi 
nally, the primary tube is inserted in the casing, 
and then the casing is applied to the rim. 

After having been assembled with the casing, 
the tubes are inflated, either one at a time, or si 
multaneously. This makes no difference, due to 
the fact that the composite ring has its sides in 
contact With the inner wall of the casing (With 
the fabric therebetween) and is not subject to 
shifting. The primary tube may be inflated be 
fore inflating the secondary tube, if desired. 
Now, it can be seen that one of said two tubes 

may blow out while the other one of Said tubes re 
mains intact. For instance, if the secondary tube 
is blown out, the tire will not become totally "flat' 
as Said primary tube will support said casing. 
The extent to which said tire will become flat de 
pends upon the relative diameters of said pri 
mary and Secondary tubes, and the diameters of 
said tubes are determined by the diameter of said 
Shield. 
A vehicle, One wheel of which is of shorter ra 

dius than another wheel thereof, may be oper 
ated, particularly when its speed is reduced. In 
other words, the blowing out of the secondary 
tube will affect the speed of the vehicle, rather 
than the ability of said vehicle to run. 

In addition to its office of enabling each of said 
tubes to be inflated properly and maintain bal 
ance, my composite ring Shield has another in 
portant function. It is to protect the primary 
tube from being punctured. 
Other objects and advantages of the invention 

will be apparent to those skilled in the art, upon 
a study of the following Specification and the ac 
companying drawings. 

Referring to the drawings: 
Figure 1 is a side elevation of a casing into 

Which my new and improved composite ring 
Shield and the primary and secondary inner tubes 

- are to be inserted; 
Figure 2 is an elevation of the outer annulus or 

lamination of my composite ring with a fabric 
member adhered to a substantially arcuate por 
tion of the outer surface thereof. In Figure 2, 
the annular lamination is spiraled to reduce its 
diameter so that it may enter the casing; 

Figure 3 is an elevation showing the outer an 
nular lamination Spread to the point where its : 
ends are just about to become in end-to-end re 
lation with each other. This is what occurs when 
the lamination is spiraled in the form shown in 
Figure 2 and placed into position in the casing 
(Figure 1); 
Figure 4 is a sectional elevation of the casing 

showing the outer lamination substantially in the 
position shown in Figure 3; 

Figure 5 is an elevation of the inner annular 
lamination spiraled so as to get it positioned 
within the casing; 

Figure 6 shows the inner lamination unspiraled 
and its ends just about to become in end-to-end 
buttrelation; 

Figure 7 is a sectional elevation of the tire with 
of the laminations in interlocked relation; 

3. 

Figure 8 is a transverse sectional elevation of 
the casing mounted on a rim and with the pri 
mary and Secondary tubes therein with my new 
and improved composite ring guard therebetween 
and showing the positions of the fabric member 
and the fabric ring. 

Referring first to Figure 7, the casing O is 
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4. 
in. This composite ring consists of an outer an 
nular lamination f2 and an inner lamination 3 
which are preferably formed of flat spring steel 
formed into rings, and these are interlocked aftel' 
they have been separately placed into the casing 
0. The opening 4 in the casing is substantially 

smaller in diameter than the diameters of the 
laminations 2 and 3. Therefore, in order to get 
the composite ring into the casing via the opening 
4 the following steps are taken: 
Referring now to Figures 2, 3 and 4, the lamina 

tion 2 has a fabric member 5 hereinbefore re 
ferred to as 'a fabric member,' which is adhered 
to the annular lamination 2 from the point 6 to 
the point fl. Now, in order to place the annular 
lamination 2 into the casing 9, it is necessary 
to reduce its diameter sufficiently for it to enter 
the tire via the opening 4. This is done by Spi 
raling the lamination f2 in the manner shown in 
Figure 2. Before the composite ring is positioned 
in the casing, the tube 8 hereinbefore referred 
to as the secondary tube, is inserted in the casing. 
However, in Figures 1 to 7, the tubes are omitted 
from the drawings for the sake of clarity. 
With the lamination 2 spiraled, as shown in 

Figure 2, its diameter is substantially reduced and 
the unadhered portion of the fabric member 5 
takes the form of a U-shaped loop 5. The Spi 
ralled lamination 2 and its fabric member 5 are 
then inserted into the casing via the opening 4, 
the loop 5a of the fabric member being properly 
position in the casing and the lamination f2 is 
released, and due to its springiness, it tends to 
assume its original form, with the result that the 
end 9 assumes the position shown in Figure 3, 
and may be pushed by hand, so as to have the 
end 9 abut the other end of the lamination 2 
(see Figure 4). The lamination 2 has a hole 20 
formed therein adjacent to the end 9. Spaced 
apart from the hole 20 is a second hole 2. Ad 
jacent thereto is a third hole 22 and adjacent to 
the other end of the annulus is a hole 23. 
The next step is to insert the annular lamina 

tion 3 into the casing. This lamination has a 
projecting stud 24, which is adapted to enter the 
hole 23, a stud 25 which is adapted to enter the 
hole 20, a stud 26 which is adapted to enter the 
hole 2, and a stud 27 which is adapted to enter 
the hole 22. 

Before the lamination 3 is inserted into the 
casing 0, the petticoat extensions 5a and 5b of 
the fabric member f5 are smoothly pressed out 
against the inner walls of the casing, so that they 
are in the positions shown in Figure 8. 

In Figures 2 and 3, which are diagrammatic 
showings, the fabric 5 has the petticoat exten 
Sions 5a, and 5b omitted, for the sake of clarity. 
However, these petticoat extensions show and are 
indicated as 5a, and 5 b in Figure 8. 
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In order to place the lamination 3 into the 
Casing 0 via the opening 4, it is spiraled up, as 
shown in Figure 5, and placed into the casing 
via, the opening 4. The stud 26 is positioned in 
the hole 2 and the lamination is allowed to un 
Spiral itself, so that the stud 25 enters the hole 
20, the stud 24 enters the hole 23, and finally the 
Stud 27 enters the hole 22, and the two lamina 
tions 2 and 3 forming the composite ring are 
in the positions shown in Figure 7. 

Referring now to Figure 8, the composite ring 
i? comprised of an outer annulus 2 and an inner 
annulus 3 is shown in position in the casing. 
The secondary inner tube 8 is positioned in the 
casing adjacent to the tread and is in contact 

shown With a composite ring positioned there- 75 with the flat portion of the rubberized fabric 
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member 5, and therefore it does not contact 
the composite ring, itself. It will be noted in 
Figure 8 that the fabric member 5 overhangs the 
edges of the annular composite ring and is 
positioned between said edges and the inner Wall 
of the casing, forming a Snug fit therewith. Now, 
after the composite ring has been positioned in 
the casing 0 by taking the steps above described, 
and after the petticoat extensions 5d and 5b 
have been placed, a fabric ring 28 is positioned 
in the casing in contact with the inner annulus, 
or this fabric ring may be secured to a portion 
of the surface of the inner annulus 3, and it may 
be oriented to its proper position after being 
placed within the casing. 
After the fabric ring is positioned in the cas 

ing, as just described, the primary inner tube 
3 is positioned therein and the tire is applied 
to a rim 32. Although no tire valves are shown 
in the drawings, it will be understood that both 
the primary inner tube 3 and the secondary 
inner tube 8 are provided with individual valves, 
so that they may be properly inflated, and when 
So inflated, the tire has the appearance of that 
shown in Figure 8. 

If the secondary tube f8 is punctured, with 
the result that it loses all of its air, the vehicle 
upon which the tire is positioned may still be 
driven at a lower rate of speed. 
As stated above, the blowing out of the sec 

ondary tube will affect the speed of the vehicle 
rather than the running of the vehicle, and will 
further add to the Safety of the passengers in 
the vehicle, because they would not be subjected 
to the dangers of blowouts, such as are encoun 
tered with ordinary conventional types of tires 
and tubes. 
Although I have herein shown and described 

my new and improved tire comprised of a pri 
mary tube and a secondary tube within cham 
bers formed in the casing by my new and in 
proved laminated annular ring or shield, it is 
obvious that the casing may be divided into addi 
tional chambers by the addition of other lami 
nated Shield rings, and each chamber could be 
provided with an individual tube without depart 
ing from the Spirit of the invention as set forth 
in the following claims. 
What is claimed is: 
1. In a tire, a casing, a plurality of pneumatic 

tubes in said casing with a plurality of inter 
locked annular Springy metallic shielding mem 
bers therebetween. 

2. In a tire, a casing, a plurality of interlocked 
annular springy metallic shielding members 
within said casing, dividing it into a plurality 
of chambers, and a pneumatic tube in each of 
Said chambers. 

3. In a tire, a casing, a tube within said casing, 
a ring-like laminated metallic shield the lamina 
tions of which are interlocked within said casing 
bounding said tube, and a second tube within said 
casing and having its outer periphery bounded 
by Said shield. 

4. In a tire, a casing, a tube within said casing, 
a ring-like springy metallic shield. Within said 
Casing carrying an annular fabric member ex 
tending beyond its edges and bounding said tube, 
a second tube within said casing and having its 
outer periphery bounded by a fabric ring con 
tacting the inner surface of and also extending 
beyond the edges of said shield, the volumetric 
capacity of said first tube being less than the 
volumetric capacity of said second tube. 

5. A tire according to claim 4, in which said 
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6 
ring-like shield is formed of a plurality of an 
nular laminations each spiraled to a diameter 
smaller than the inner diameter of Said casing, 
in order to place it within said casing, Said lami 
nations carrying cooperative interlocking means 
and being interlocked to form a composite ring 
after they have been placed within said casing. 

6. In a tire, a casing, a pneumatic tube within 
said casing adjacent to the tread of Said tire, 
an annular springy metallic shield positioned 
within said casing and having its extremities 
closely adjacent to the inner wall of said casing, 
an annular member including fabric positioned 
between said tube and the outer periphery of said 
shield and spanning the lines where said extremi 
ties are closely adjacent to said inner wall, a 
fabric ring positioned in contact with the inte 
rior Surface of said shield and also spanning the 
lines where said extremities are closely adjacent 
to said inner wall, and a second tube Within said 
casing and positioned between a rim and said 
second member when Said tire is mounted on Said 
rim, said shield isolating said tubes from each 
other when they are both inflated without, and 
to prevent said tubes from being chafed by the 
extrenities of Said shield. . 

7. A tire according to claim 4, in which said 
first fabric member is at least partially secured 
to the outer Surface of said ring-like Shield, and 
in which the edges of Said fabric member over 
lap the edges of said ring-like member and over 
lie the inner walls of said casing from it to the 
inner diameter of the casing thereby preventing 
said second tube from physically contacting said 
shield and the interior of said casing. 

8. In a tire, a casing, a tube within said casing 
a composite ring-like shield within said casing 
comprised of a plurality of interlocked spring 
rings, said shield carrying an annular fabric 
member in contact with said tube and having 
edges which overlap the edges of said ring-like 
shield and Overlie the inner surface of said cas 
ing from said shield to the inner diameter of the 
casing, a flat fabric ring in contact with the 
inner Surface of Said ring-like shield, and a sec 
ond tube within Said casing bounded by said 
edges of said fabric member and by said fabric 
ring and adapted to be contacted by a rim upon 
which said tire is mounted, the volumetric ca 
pacity of said first tube being less than the volu 
metric capacity of said Second tube. 

9. In a pneumatic tire, a casing having a plu 
rality of tubes therein, and a plurality of inter 
locked annular Spring rings forming a partition 
therebetween. 

10. In a pneumatic tire, a casing having a plu 
rality of tubes therein with resistance means 
therebetween, said resistance means being com 
prised of at least two springy metallic rings car 
rying circumferentially disposed cooperative in 
terlocking means. 

11. In a pneumatic tire, a casing, a plurality 
of inflated tubes, and means to enable each of 
said tubes to occupy a given section of the in 
terior of said casing, said sections being bounded 
by a composite barrier comprised of at least two 
interlocked Spring rings, the abutting open ends 
of One of Said rings being displaced from the 
abutting open ends of the other. 

12. In a pneumatic tire, a casing, a plurality 
Of tubes in Said casing, shielding means in said 
Casing isolating said tubes from each other and 
comprised at least in part of interlocked an 
nuli of Spring steel and means to enable said 
tubes to be inflated independently. 
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13. In a pneumatic tire, a casing, at least two 
tubes within said casing, and at least two flat 
springs forming a composite ring-like element 
within said casing between said tubes. 

14. In a pneumatic tire, a casing, a tube with 
in Said casing, two flat Springs spiraled into a 
Small diameter inserted in and expandedly posi 
tioned in said casing, and cooperative locking 
means on said springs for interlocking them after 
they have been inserted in said casing to form 
a composite flexible ring contacting a portion of 
said tube. 

15. In a pneumatic tire, a casing, a plurality 
of tubes in said casing, and a plurality of inter 
locked tempered metallic rings between said tubes 
isolating them. 

16. In a tire, a casing, a pneumatic tube with 
in said casing adjacent to the tread of Said tire, 
an annular shield positioned within said casing 
and having its extremities closely adjacent to 
the inner wall of Said casing, said annular shield 
being comprised of a plurality of Spring ring 
members adapted to be interlocked with each 
other after they are placed within Said casing, 
an annular member including fabric positioned 
between said tube and the outer periphery of said 
shield, a Second annular member including fab 
ric positioned in contact with the interior Sur 
face of said shield, and a second tube within said 
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casing and adapted to be positioned between a 
rim and said. Second member when said tire is 
mounted on said rim, said shield being adapted 
to isolate said tubes from each other when they 
are both inflated. 

17. In a tire, a casing, annular shielding means 
within said casing dividing it into a plurality of 
chambers, said annular shielding means being 
comprised of a plurality of laminations, each in 
the form of an openable ring, the ends of which 
abut each other, each of said laminations carry 
ing means to cooperate with means on its mate 
to effect the interlocking of at least two of said 
laminations to form a composite ring. 

SEYED KHALL. 
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