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In a crash, a
passenger’s chance
of survival is greatly
improved if he

or she remains in
the vehicle.

Ford documents
show that the
company knew about
a dangerous

defect in its door
latches but chose
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very day, millions of Americans

ride in Ford vehicles that have

been designed and manufac-
tured with door-latch systems that may
be defective. Unknowingly, these con-
sumers subject themselves to the risk of
serious injury from full or partial ejec-
tion when their vehicles are involved in
accidents.

This article focuses primarily on the
door-latch defects in Ford trucks and
SUVs, but the automaker uses the same
latch system in many other vehicles as
well.

Typically, the fact pattern in door-
latch cases involves a rollover or a side-
impact crash, a door that opens during
the event,afull or partial ¢jection, and a
serious injury or death. The ¢jected oc-
cupant is often presumed unbelted;
however, this is notalways the case, and
belted occupants can be partially ¢ject-
cd in these accidents.

Partially ejected occupants usually
sulfer the same fate as fully ¢jected oc-
cupants. Testing by Ford’s experts de-
monstrates howabelted dummy can be
partially ¢jected in a rollover test.!

It is a fundamental principle of
sound automotive design that doors
should stay closed during caraccidents.
Automakers have known for years that
doordesignisacritical aspectof vehicle
engineering and that doors arc an inte-
gral partof the automobile restraintsys-
tem. Internal Ford documents confirm
thatan occupantis fourtimesas likely to
dic or suffer serious injury if ejected
from avehicle.” I the door opensin an

ord’s dangerous
door-latch defects

accident, the occupantis 30 times as like-
ly to be ejected.?

Vehicle manufacturers often cite seat
belts as the panacea to avoid harm in all
crashes, butinternal documents contra-
dict this assertion and show that the key
to injury avoidance—at least in roll- -
overs—is toavoid ejection.’ If you stay in
the vehicle during a rollover, belted or
not, the chance of serious injuryis dras-
tically reduced.?

The problems with Ford door-latch-
ing systems fall into three general cate-
gories. Fach has related subcategories,
so itis important to consult with an ex-
pertinadoor-failure case.

Crashworthiness

In mostaccidents, the vehicle sustains
a certain amount of body damage, re-
ferred to as “crush.” The body and
doors should be designed to absorb
crush, and the doors should stay closed.

Many Ford doors, suchas those of the
F-150 pickup, do not do so: They may
openwhenamoderateamountof crush
occurs because the structure of the ve-
hicle fails to protect the latches, which
are made primarily of plastic. The latch
in the F-Series pickup is known as the
D-21, and it was first used in the 1992
F-150. Its predecessor, known as the
“corporate latch,” was made mostly of
steel components. The integrity of the
plastic door latch has been successfully
challenged in lawsuits.®

Excessive crush may be the result of
poor vehicle design as opposed (o acci-
dentseverity. Evidence of thisis scen in



the 19992001 F-150, which was designed
without a steel support under the cen-
ter of the roof (the B-pillar) to provide
appropriate structural integrity.

Ford’s current advertisements tout
the “good” crashworthiness rating that
the Insurance Institute for Highway
Safety gave the 2004 1-150. However,
the institute gave the 1997-2003 models
a “poor” rating because of “massive oc-
cupant compartmentdeformation”ina
40 mph frontal offset crash test.”

The vehicle’s crashworthiness is also
compromised by the use of mastic or
glue, instead of structural welds, in
many of the bodyand roof joints. Inad-
dition, Ford uses cold-rolled steel, which
is not as strong as either high-strength
steel or boron steel, in parts of the roof
structure. This combination of design
elements yields unacceptable levels of
vehicle crush.

One example of poor crashworthi-
ness in the F-150 pickup is found in a
seam of sealant that lies between the
outer skin and the inner frame of the
door. Thesealantisintended to keep out
water, which causes corrosion. Ford
claims that the sealantis a structural ad-
hesive, but a stronger design would in-
corporate structural welds that would
match the strength of the skin, causing
the skin to tear rather than to separate
from the door frame,

The seam is critical because itcontrols
the distance from the outside handle to
thelatch. If theskin separatesintact, the
handle can move, and even a half<inch
displacement toward the latch can cause
ittorelease.’

Door-latch linkage

The component that connects the
latch and the handle is the door-latch
linkage, and automakers generally use
two types: rods and cables. Cables are
considered much sifer, because rods
are subjectto compression or foreshort-
ening during an accident.

For instance, in a side-impact colli-
sion, an outside rod may be pushed in-
ward and could open the latch. Likewise,
in a rollover, force may be applied to
the door when the vehicle strikes the
ground or rolls over a hard surface. Be-
cause linkage is used for both the outer

and inner door handles, the door latch
canalso be activated when the occupant
moves against the interior rod linkage.
The safest vehicle designs use cables on
the inside and outside.

Before 1992, most Ford vehicles used
rod linkage for both the outside and in-
side door handles. Since then, Ford has
used various combinations of rods and
cables in differentvehicles.

The company has studied the merits
of both types of door-latch systems. As
carly as 1966, Ford examined the in-
jury-producing potential of its door

Internal Ford documents confirm that an occupant
is four times as likely to die or suffer serious injury if
ejected from a vehicle. If the door opens in a crash,

[rom the driver’s side, the passenger
dooropened.

Transport Canada notified Ford,"
which turned the issue over to its Critical
Concerns Review Group to study a po-
tential safety defect involving, among
other things, the doorlatch assembly.
Ford’s recommendation was to conduct
a 20 mph side-impact test of a pickup
truck with the production fuel system
and passenger door removed soas notto
createany “embarrassing information.”"!

While this investigation continued,
other door failures occurred in side-

the occupant is 30 times as likely to be ejected.

panels in side impacts. This involved
swinging adummyonapenduluminto
the doorfrom inside the vehicle. In one
of these tests, the dummy’s impact
caused the door to unlatch and open.
Analysis revealed that the dummy’s tor-
so had intruded into the door panel
and pushed the rod outward, triggering
the latch.*

In a formal analysis of rods versus ca-
bles in September 1994, Ford deter-
mined that the cable’s main advantage is
“improved barrier performance”andits
main disadvantage is “higher variable
cost.”” An analysis thataccompanied the

study recognized the failure mode of

“door opens in crash due to door fore-
shortening.”" When comparing the two
types of linkage, Ford’s rescarchers not-
ed that the rod system withstood no
more than 12 millimeters of door fore-
shortening, while the cables were gen-
crally unaffected by door foreshorten-
ing and bending."

Many door-opening events have oc-
curred in tests and real-world crashes of
Ford pickups. One infamous example
was a crash test performed by Transport
Canada in August 1997 on a 1997 F-150
under Canadian Motor Vehicle Safety
Standard 301, which determines fuel-sys-
tem integrity. When the vehicle was hit

impact testing. They involved both F-
Series and Expedition vehicles,

One example was a failure in 1998
sled-impacttesting using the right-hand
door of an 150 pickup. The product
engineer noted that the door latch
opened during the test; the safety proj-
ect manager ordered the engineer to
“assure a closure to those type of notes”
and to watch avideotape by Ford gener-
al counsel titled “Document Creation
and Management.””

Avrelated failure occurs when there is
vertical loading on the frame—common
in rollovers where a downward force is
applied to the vehicle. Failures of this
type involve the movement of the “fish
mouth”—the opening in the latch that
the doorstriker (asteel postattached to
the doorframe) contactswhen the door
is pushed closed.

Failures of the D-21 latch have oc-
curred because the fish mouth expands
when vertical force is applied to it, caus-
ing the striker toslip outof its grasp and
the door to open. If the fish mouth ex-

JerrreEy G, WIGINGTON is a partner at

Wigington Rumley in Corpus Christi,
Texas. Kuvin R DEAN is an altorney
with Motley Rice in Mount Pleasant,
South Carolina.

TRIAL November 200,4| 33




PRODUCTS LIABILITY

pands to twice its original size, the exter-
nal latch-release lever need travel only
half as far to open the latch.”

Defects in
door-handle springs

The investigation that resulted from
the Canadian crash test was eventually
rolled into a separate one involving in-
advertentdooropeningsinseveral Ford
internal crash tests. Thisinvestigation re-
vealed a manufacturing defect involv-
ing the spring in the outside handle of
more than 4 million Ford vehicles:

®m LightDuty F-Series 1997-2000

m Crew Cab LightDuty F-Series 2000

| 1997-2000 Expedition

m 1997-2000 Lincoln Navigator

m 19972000 Lincoln Blackwood

The defect resulted from what Ford
alleges was a transcription error on the
drawings it had submitted to Donnelly
Corp., the outside manufacturer of the
door-handle spring. A weak spring—
one thatwill notkeep the handle closed

in many accident scenarios—was used
in these vehicles.

Federal Motor Vehicle Safety Stan-
dard (FMVSS) 206 governs the spring
tension level: It requires that door-
latch springs be able to withstand 30 g
of force, which means the door should
notopen inadvertentlyator below this

force level.' This standard is not con-

sistent with real-world accident forces.
In fact, Ford engineer Jim Salmon has
testified that since accelerations near
the handle can be as high as 300 g,
FMVSS 206 is notadequate for keeping
vehicle doors closed in real-world
crashes.™

In its testing, Ford discovered that
with the weak spring, the doors would
notstay closed evenat 30 g—and many
opened at half this force level.

Documents from March 2000 indi-
cate that test data showed failures for
the door handles on both sides of the
[-150." Ford developed a temporary
solution to the problem: bending the

springs in production vehicles to create
additional tension.”

The company’sinvestigation showed
that the forces necessary to open the
handle on the outside were below the
values in the product specifications. A
separate investigation conducted by
Donnelly, the handle supplier, showed
that the installed handle-spring torque
was consistently below Ford’s design
specifications.”

Ford determined that these handles
were notin compliance with FMVSS 206
and that the practical result of the error
inspringselectionwas that the doormay
open in a crash.” Ford engineers rec-
ommended that the company launch a
recall campaign to fix the defective han-
dles for model years 1997-2000. The
company assigned the safety recall a
number as of March 23, 2000, and cre-
ated an action plan.*

The ultimate fix for the problem in-
volved the design and manufacture of
stronger springs and the installation of
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acounterweightasan addedsafety meas-
ure to keep the door shut.** This extra
weight makes the handle more difficult
to activate and increases the force re-
quired to open the door. The costof us-
ing a stronger spring and installing
the counterweight was estimated at 57
cents perdoor for the =150 and 99 cents
perdoor for the Expedition.” More than
4 million vehicles were affected, and
more than half were F-150 pickups.*

Ford, recognizing the need forareal-
world design specification, required
door-hardware systems to resist side-im-
pact acceleration loading of approxi-
mately 400 g, cffective with the 2002
model year.”” This policy change clearly
recognized the inadequacy of the old
30 g standard. Current models were to
receive the counterweight, and vehicles
on the road would be fixed in the recall.

Unfortunately for consumers, Ford’s
investigation also found that such a re-
call would cost $527 million.” Ford
killed the recall and found that the ve-
hicleswith the defective spring could be
shown to comply with FMVSS 206 by
using a testfrom the 1960s thatis based
onaninertia-force level even lower than
30 g. The company used frame-acceler-
ation data from aseries of side-impact
collisions involving 1960 Plymouth four-
door sedans. Ford used these tests—
which did not produce acceleration
data over 18 g—to create a force and
simulate its effect on the F-150 door
latch/linkage system.”

In other words, the company applicd
a test that its vehicle could not fail. As a
result, millions of vehicles with the de-
fective spring remain on the road.

Ford doorlatch systems often fail be-
cause of defects in crashworthiness,
door linkages, and manufacturing. Ap-
propriate design and manufacturing
standards can be used to prevent need-
less occupant ¢jection and resulting in-
jury. Until this happens, litigation in this
arcawill continue. . |
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