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Product Liability

Preventing Deaths from Tire Explosions
Caused by Known Design Defects

itisa strong but oue statement that tires
are designed to explede when being in-
gialled on wheels and for thal eenson,
every tireexplosion thal occurs diring the
installation process, whether a passenger
of tigh ruck tire, is & predictable and  pre-
verdable rezull of 4 known design dafact

Thiz design defect has been known
since 1955 when Firesione enginesrspub-
licly confinmed thad the faikure of the bead
during mounting of e Lre commonty
oecurainaprecictable location and recom-
mended 2 simple method to avold failure.,

The lize industry hag vigorously liti-
gated explesion claims and industry Eaw-
yers have succeeded in defeating cases of
sarloug injuriesand wrongful deaths cagged
by defective tirea by overwhelming inex-
pericnced Lire litigators.

The: hiziory of whis fraud on the Ameri-
can public is impertant forconsutners and
their lawyers Lo undersiand,

Tira Bead Design

The tradicional manufaciusing process
imBeds five parallel sieel plano wires in 3
contlinuons rubber tape or ribbon, which
looszely socwres the wires ina soft insolat-
ing tubber. The ribbon is wound inlo a
hoop, commonly made of five corses.
The erad result is a grommel composed of
2 hundle or stack of wires, A cross-cut
view of the bead grommet shows 4 slack-
ing of wires, five high and five wires
across, afso known as a five by fve stack,

The key so undersianding this founda-
tien for the avtomobile tire carcass and the
rola it plays inexplosicng, is that Lhia bead
hutrdle or groinimet has ten cul wirg ends:
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live at lhe inskle ¢t edge or at the
beginning of the bead wrap, and five on
the outside cut edge, ai the end of the bead
wrap. Assoming the ingide cut edge, or
starting of the bead bwndie, 10 be posi-
tioned at the twelve o'clock position, a
¢leckwise wrap of the bead ribbon would
resull in the ouiside cutedge being found
ot the one o'clock positien. Thiy area of
overlap belween the wwelve and one
o’clock position is called the baad splice.

entical Failure Modea

Virumly every tre bead failore occora
in the lecation of bead splice at Wk inside
cutedge of the five wires that sart the bead,

Each of thess strong wires, cominonly
D37 inches in diameser, Is individually
capable of holding 300 pounds and sepa-
rated intg wo well-construcsed beads,
these wires can easily hold 7 wons of air
Pressure, providing thay are all carrying
an equal kad.

Bt when the wires in the gromenet
bacoma ungtabilized and distoried, the
combingdstreagth ofthe bead geommet is
bost, Preventable distortioncan occurwhen
he bead is being seated onto the rim of a
drop ceater wheel, The drop cenier, or
smialler imerior portion of the wheel, is
the Featnwre which allows a tire 10 be

button-holed over the outer vim flange,
Drop canzes are foumd on evety passen-
per and light ick wheel. (Heavy duty
fruck tires, which Because of their cx-
treme stiffness, canmtd be button-holed
and these style tires use splil or muolyi-rim
wheels in which the cutes rim flange on
one side of e wheel is detachable, In
mounding these tires, the vim flang: is
detached, the dlre placed on the wheel, the.
outerrim izre-attached and then the rire is
inflated. There ig no butlon-holing in ihis
process.)

When a Live &2 mounked on a drop centar
wheel, its beads are forced on by inflaron-
ary air pressure within the tive from the
drop center well of the wheal onto and
against the verlical susfaces of (he tim
Clanges by proceeding ouiward and s1id-
ing apa 5 ramp where tha beads are said
to “gear’” in their linal resting position
against the rim Range. Distoriion in the
tead grommet naturally occurs in this
process il the area of the bead splics
happens to be the last portion of ihe bead
to seal. One oxplanation for this s thata
splice by definiton i3 always a weakest
poing and promne Lo separation and
diztortion.

Tw the process, 1he grommat of wices, or
bead bundle, will separate into a configu-
ration where nod all 25 wirez in the bead
bundle are carrying an equal losd. The
wires forming the grommet then can be-
come separated and only one wire may
e up canrying the (ol infTation load of
the pressurizad tira,

If by chance the wnsiabilized location
happens to be in the arca of the splice at
ihe Ingide cutedge of the Five wires where
the beadbundlebeging, the ensile strength
of the wire canrying ti full load of the
inflaing airis exceeded and it fails. Arihe
instanl when the firsl wire breaks, the losd
i3 immediately wansfesred 1o the nexi
wire which breaksand in rapid succession
all of the wirez in the bead bandle rapture.
But note that a bead will not braak aniess
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the beginning of the bead weap, splice, or
area of everfap, is rapped and is the lasa
10 stat.

Mo Secret lo the Tire Industry

The tragedy is that the tire industy has
kngwn this fact for years and, in Facl, 2
Firesiane engincer hasacknowledged that
when beads miptare in mounding “the
supAwre frequentty occurs at the ends of
ribbon" and bead breakage occors when
the area of the bead splice is the “last 1o
paze upen the rim.* This same official
advits thin “if the end of the ribbon on (he
cadialinside of the gromakel was ned in the
Last postion of the bead wo seat on the rim,
e bteakage occurmed.”

Since the ends of 1he ribbon cansol be
detorminad after the bead grommel ks
built o the tire, whether or not the area
of the splico i3 the last 10 seat on the rim
iy completely a malter of chance.

Anothermajor tee manyfaziurer' schief
of engrincering, while declining 1o specu-
taie why Ihe beginning of the inside cut
edge was the known place of failure, wag
forced toadmit that the facLof breakage at
this point is “accepted by the tive mdusicy
andmasiof the lire enginecrs" with whom
I had been in coneact,

Common Delensas

Mannfaciurers have kaown for docades
why beads fracture and tireg explode in
the mavnting process, but have baen wn-
willing to invest in machinery thal would
produce an explosion-proof bead, Bead
Failure arizes ag a direct resvlt of the
refusal o invest in new boad forming
machinery and 0 pul aside (echnology
eheat i5 5O years obd. In short, che old way
of making beads, onold equipment, gains
the: industry i most profits aod there is a
refusal Lo replace old equipment on an a3
ne¢eded basis with upgraded eechnology
because new Eail-proof beads wouald con-
stitute a severe indictment of he old
design and an admission of indusery rmis-
conduct. The indusiry Finds il cheaper to
allorw prediciable and preventable deaths
and injuries to ocour and pay for the
damages in cases where their standard
defensesdo not sweceed in dofeating valid
claims.

A main defense is over-inflation, not-
withstanding that it iz impossible 1o

eaplede a properly mounied tire wilh a
fully seated bead tireby overfilling it with
air. The primary reasom is that air comn-
pression pressure at local service srations
do not provide sufficient pressure o cx-
plode a tire. The Lires om passenger vo-
hicles and light trocks can be filled w175
p.s.. and they will notexplode. The only
way leaplodeatireisto charge il more
than 250 pounds, al which lime it will
fracume Wil many pieces. This pressime
level is oot available at sacvice stations,
tiee service islands or in commercial tire
shops. Suffice i o say that 1he Only liras
that explode while being mounted are
those in which the area of the splice or
overlap bangs ug in the bead sealing pro-
cess and the bend Fails al the inside cut
edge of the bead grommer,

Blaming the viclim For pinching the
bead is the mounting process i3 commen
when there are extemnal marks on Lhe tire,
Ag a peactical matter, most dirag ¢an be
easily bunon-hoked oo the rim by hand
and require few tools. Rarely does the
bead break in any bocation other than the
inside cut edge of the grommet ribbon,
When ihe bead fraciures ac the inside col
edge of the splice, any extarnai marks on
the tire ileetf have nothing to do with the
failuce,

In cases where the victim installs a 16
inch tire omwo a 16.5 inch wheel the com-
parative negligence defonse is bogus.
Surprigingly, when tSinchand 16.5 inch
whesls are placed side by side, it is ex-
trepaly difficult to 1ell the differance
belween the two becanse they are vinu-
ally identical in cverall height. The de-
cepiion is so dangerous and pregnant with
major injuries and death thatshe 16 .5 inch
whesl iz banned in Burope.

Even more startfing is the very well-
kapt secret that n 16,5 inch wheet uses a
completely different enginttong system
Bor securing tha tire do the wheel,

The conventicnal drop center wheel
{14 inch, 13 inch, 16 inch, e1c.) holds the
tire in place on the rim by air pressing (he
side of the bead ggeingt the inside portion
of the rim flange.

In comparizon, with the newer 16.5
inch whel Eystem, the Lire is not held in
place by the side of the basd agninst the
flange. Rather, the wheel isdesigned very
otuch like a jeweler's gange for measar-
g the diamewer of a ing and air pressure
causes the bead w0 slide owboard and
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upward along a 15" raanp from the conler
ofthe wheel, ontd soch tivne as the botiom
of the tire bead is restrained by the upward
vamp of the wheel arnd the dowaward
compression of bead grommet, The ram
flange playe vinnally wo redl in holdmg
ibe tre onto the wheel, All 1he actual
forces aro at the base of the boad,

Preventing Bead Fallurs

One solufion Lo preventing bead failyre
al the mside ¢ut edge was publicly pro-
claimad by another Frestone snginger in
1938 who propoesed moving "the begin-
ming-cnd of the bead nbbon from the
mside surface of the prommers™ by folding
it around Lhe bead and haveng i come o
rest om the owter aurface. He also fug-
gested anchonng the inside cut edge by
stapling or laping during fabricacon, all
of which “does not require complicaled
machinery lnmechanically build tho grom-
met."

Unfortanately, gnce 1958, nd manu-
Factirer has ndopted this appreachand the
problem hag contamsd.

Ome of the leading manufacturers of
bead forming machines, Matonal Sian-
dard Corporation of Niles, Michigan,
direcy addressed the problem in March

anlid-atate programmable sngle-ware baad
machine capable of making 12 inch
throwrh 24.5 meh dismeter beads. A
single-wite bead, designed by compuler
program, can form, for example, 8 bead
composing of 72 single wires that has the
sirength of a cable bul witk only two cut
ends (a3 opposed to 10) which can be
placed on the final bead in a position
where the inner edge of the bead growmet
will ot be harmed. The advantagas with
thia product are greater efficiemcy and
sirength. In addition, as National Stan-
dard employees have honesdly admised,
the failure point of a conventional
bead iz almost always at the ander lap
orstariing poini of the ribbon: A single
wire bead does nof have this “weak
peine”; it has only 1wo wire ends, the
leading end and erailing end. When
subjecied ¥ burst tests, single wire
beads failed M rardom circumiferen-
tiad poinds, (Bmphasis added.)

A second sohution imvolves strengthen-
g the bead wire, Bead wire is commanly
{017 inches thick. Most bead wires could
be aauly replaced with )50 inch diameter
wire. Because strenglh increases by the
square of the diameter, thiz modast in-
cresse indiameter results in awire chachag
180 percent of the strength of the .037

Concluslon

Bead fracturas and tire explogicig dur-
mg the moualing process cause serions
injuries and death. Identical breakage
Ocouwrs in oeoonting standatd tires and
rim3s and in so called “mis-match™ cases
involving odd sized rims, The size of the
bead bundle s academic, Bead fraciares
universally occuf al the locauen of the
inside cut edge, or siarhing edge of the
tibbon farming the bead geommet which
fonuitously ¢aches durdng e normal
septing process. The entire phenomenon
depende on the distortion of the bead
bundic and ik final Ioading of a single
wive, which Fails and canses a dommno
rupiure of the balance of the wires m he
bead gromamet, reznlting in an explozion.
In every aclion for damages the indusicy
continues © conceal its knowledge and
abways blames the ionocent victim of a
defect knorwn o be inherent in the design
and manefaciare of atire since the 1950' s,
While readity correciabla, tre bead mana-
facturing techniques have mol changed
and manyfacmrers conunue w maks sod
sell defective beads.

Plaintifi’s atiomeys interegied o net-
working on e soplosion cases should
write the anthor at P.O. Box 1334}, San

1976, National Siandard introduced & 16ch wire, Joae, CA 951091330, |
oles ,?s A
. (2 dﬂﬂh )
.. Phoenix 7;% %, 5 Riverside
{&02)253 -9873 - (408):279- 1430‘ it (T14)°683; -336]
“Wea're Numbar Dnan” Far 'l::l ﬁaason!" “’ o
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