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DEPARTMENT OF TRANSPORTATION

Naticanl Mighway Traffic Salety
Admiinistration

43 CFR Part 571

[Bocket-NG: 35-20; Notice 11 4

RIN 2127=-AD03 and 2127-ACS57

Fedaral Motar Yehicle Safaty
Standards; Seating Systems; Qccupant
Crash Protection; Seat Belt
Assemblies

AGENCY: Natonal Highway Traflic
Salety Administrution (NHTSA), DOT.
AcTIoN: Request for comments,

SulaMLAY: Thiy notice seeks cumments
on two related petitivns for rulemaking
from Mr. Kenaeth Saczalski aad Mr.
Edward Horkey which request that the
Nationul Highway Traffic Safety
Administration (NHTSA) amend
Standard No. 207 Seaiing Systems,
Standard No. 208, Occupant Crash
Protection. and $tandard No. 209, Seat
Belt Assemblies. Esch petition focuses
an an ovcupant's safety during rear
impact. This notice specifically requests
comunents and data on the interaction aof
seut Lacks and safety belts in rear
impacts as well as more generai

information about seat performance in ™
crashes.

paTes: Comment closing date:
Comments on this notice must be
received on or before Decermber 4, 1939,

ADORESS: Any comment on this notics
shouid refer to the docket number and
natica number and be submitted to the
following: Docket Section. Room 5109,
National Highway Traffic Salvty
Administration, 400 Seventh Street, SW.,
Washington, DC 20520 (Docket hours
8:00 a.m. to 4:00 p.m.).
FOR FURTHER INFORMATION CONTACT: Dr
Richurd Stombotne, Office of Vehicle
Salety Slandurds, Nulivnul Highway
Traffic Safety Administration. 400
Seventh Sireet. SW., Washington, DC
20590 (202) 366~2264.
SUPPLEMENTARY INFORMATION: This
notice follows grants of two related
petitions for rulemaking concerning
Standard No. 207, Seating Systems (49
CFR 571.207), Standard No. 208,
Oveupant Crash Protection (49 CFR
571.208), and Standard No. 209, Seat Beit
Assembiies (49 CFR §71.209). The first
petition, from Mr. Kenneth |. Saczalski
of Environmental Research and Safety
Technologists, Flagstall. AZ. requests
that the agency increase the seat back
requirements in Standard No. 207, The
second petition, from Mr. Edward .
Horkey of Horkey & Associates. Tempe,
AZ, requests that the agency amend
Stundard No. 208 and Standard No. 209
to change the requirements related to
safety bell retructors in passenger cars.
The agency has consolidsted these two
rulemaking petitions in this notice
begause each petition focuses on the
effect of rear impucis on vehicle
accupants. -

In his petition, Mr. Saczalski informe
the agency that he has uncovered what
he perceives to be a safety problem
reluted to inadequate seal strength and
seat back failure in rear impacts. He
expluined that as a vehicle safety
consultant, he has investigaiad in the
last two years four cases in which
occupants suffared serious ar fatal
injurics as a result of rear impucts. The
petitioner aitributed this problem to the
fact that during rear impact, the seat
backs are loaded by the inertia of the
accupant's upper body, a factor that the
current seat back requirements do not
consider. As g result, the petitioner
stated that the seat back cotlapses,
allowing the occupants to slide out from
under the lap safety belt. This makes it
more likely for the cccupants te impact
aguinst the vehicie's interior or 1o be
ejected.

Mr. Suczulski requested that NHTSA
amend Standucd No 207 as [ullows.
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Firsi, he petitioned that the agency
resxamine the general performunce
requirements in Slandard No. 207,
Second, he requested that Standasd No.
207 specily that the load must be both 20
times the weight of the seat back and 20
limes the weight of the occupant.
Sections S4.2 (a) and {b] of Standard No.
207 currently oniy require that the seat
withstand 20 times the weight of the -
seat back Third. he requested that
Section $4.2(d}'s seat back moment
criterion be increased to 58,000 inch-
pounds. Section S4.2(d) currently
requires a seat back to resist 2 moment
of 3,300 inch pounds.

Mr. Hotkey submitted two pelitions to
NHTSA related to safety belt )
mechanisms. The first petition stated
that safety beit mechanisms currently
installed in many American automobiles
are ineffective in rear end callisions,
and reguested that the agency conduct a
defect investigation. The agency denied
this petition since it did nat appear that
there was a reasonahle pessibility that
an order concerning the notification,
correction and remedy of a defect would
be issued at the conclusion of an
investigation.

Mr. Horkey's second petition asked
for rulemaking to change the type of
safety bell mechanisms required in
automobiles. He submitted addilional
infurmation including'a sketch and a
video, 10 illuatrate his claim thatin a
rear impact. the sceupunt may suffer an
injury caused by what he terms “the
siingshot effect” (The agency notes this
phenomenon is alsu referred 10 as a
“rebound eflect.”) Mr. Horkey theorized
that in a rear impact, an occupant is
pushed rearward aguinst his or her
seutback, which stares the energy and
then propels the occupant forward
However, alter the occupant is pushed
rearward by the rear impact, the vehicle
deceleration sensitive emergency
locking retructor (ELR) on some safety
belts could mave to the unlocked
position if thete i3 no teasion in the belt.
As a result, when the occupant is
subsequently thrown furward, the
occunant is more likely to strike the
vehicle's interior surfaces because the
belt does not restruin the accupant's
forward mation if the ELR is not locked.
Mr. Horkey requests that the regulations
require the “use [of] the older rotary
inertia reel {ype mechzaism.” Mr.
Horkey reasgns 1hat his proposal
“would insure holding the occupant in
either direction and would not loosen or
disengage il a vehicle's secelerations
chunge during a crash.”

Alter carefully reviewing the issues
ramed in the petitions, NHTSA has
determined that the two patitioners’

theories concerning seat back strength,
the “slingshot effect,” and the
effectiveness of ELRs, warrunt further
consideration. There{ore, on July 24.
1989, the agency decided ta grant the
petitions and is now requesling detailed
camments und data on the issues raised
in the petitions and related matters. As
mare information becomes available,
the agency will be abla to determine
what appropriate measures, if any, are
needed to address this situation.
NHTSA emphasizes that the grant of
these petitions and the issuance of this
request for comments does not
necessarily mean that a notice of
praposed rulemaking (INPRM) will
follow. In accordunce with statutory
criteria, NHTSA will determine whather
to issue an NPRM after it evaluates the
comunents it receives.

Issues for Consideration

To assist in evalualing the requested
changes to Standard Na. 207, Standard
No. 208. and Standard No 209, the
agency is interested in obtaining
comments, accident data, and other
information relating to the following
issues.

1. In analyzing Mr. Saczalski's and
Mr. Horkey's petitions, NHTSA
reviewed data and studies related to the
interaction of seat back strength and
safety belt retractors, especially in rear
impact situations. The agency notes that
there are two competing schools of
thought related to the proper
performance of seats in rear impacts.
Some sufety experts, such as Mr.
Saczalski, urgue that the seat back
requirements should be increased. This
would result in stronger, stiffer seats
thut would be less likely to bresk during
an impact, Other safety experts, such as
Mr. Horkey, beiieve that the seat should
be used as an energy absorber in rear
impucts and that seats should coilapse
in a controiled manner. According ta
these theorists, requiring a stronger seat
back would exacerbate the “slingshot
eflect” because a stiffor, stronger seat
back stores and then releases greater
amounts of encrgy. As a result, they
contend that a stronger seat would
result in more serious injuries,
especially whiplash and other neck
injuries.

In light of this background, NHTSA
reguests detailed comments about the
“stingshot effect.” In particular. does the
“slingshot effect” provide a realiatic
hyputhesis for a failure mode far safety
belt operation in rear impacts? What are
estimates of injury frequency and
severity to belled occupants as a result
ol the “slingshot eifect?” Conversety,
what are estimates of injury frequency
and severily (o rear seatl occupams.

caused by {ront seats collupsing
rearward? Have manufacturers received
complaints about the siingshot effect™
in vehicles? How is the “alingshot
elfect” related, if at all, to seat or seat
back design, aspecially in relation to
seat back strength requirements?

The agency is aware of studies which
conclude that the "“slingshot effect” ia
only relevant to low speed impacts,
because at higher speeds {over 30 mph}
the seat backs deform. The agency sesks
comments concerning how dufferent
speeds at the time of rear impact affect
the “slingshot effect”

2. At present, section S4.3(j) of
Stundacd 209 requires that an ELR “shall
lock befors the webbing exiends 1 inch
when the retractor is subjected to an
acceleration of 0.7g.” The agency notes
that ELRs were develaped to overcome
deficiencies with automatic locking
retractora (ALRas), such as cinch up. The
ELR retractor permits [ree mavement of
the webbing during non-crash
conditions and can be manufactured to
lock up as a result of webbing
acceleration, vehicle acesleration ar
both. The agency notes that same oo
foreign manufucturers include ELRs with
two inertial sensing modes (i.e.. “dual-
mode sensing ELRs"). One modeis
sensitive to webbing acceleration, and
the ather to vehicle aceeleration. The
dual-mode sensor provides fast
response and lock up in the vehicle
dcceleration mode and aiso locks the
webbing whenever the occupant ls
thrown against it. It also permits the
user to test the belt locking made by
jerking on the webbing. This action
causcs lock up in the webbing

- ucceleration sensing mode. Accordingly.

it is possible that requiring dual mode
ELRs would negute injuries caused by
the “stingshot effect.” NHTSA requests
detailed comments about the
effectivensss and costs of dual-mode
ELRs.

In particular, are dual-mods ELRs
compatible with other designs such as
motorized automatic safety belts? In the
case of motorized automatic safety
beits, couid the motor withdrawal rate
cause reel lockup when the occupant
enters the car? Are any manufaciurers

. currently using or planning to use dual-

mode ELRs in their vehicles? If 50, have
they observed or da they anticipats any
safety benelits with these ELRs?

3. NHTSA also seeks comments
related to the costs of requiring the dual-
mode ELRs as compared to single-mode
sensing ELRs. One domestic
manulucturer infurmed the agency that
dual-mode ELRs would cost about 30 to
40 centas per reel for each dual-mode
ELR ar between $1.20 and $1.60 per
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“vehicle for four reels. NHTSA requests
cost estimates, especiully from those
manufacturers that currently use or are
developing these ELRs

4. NHTSA is concerned about
consumer acceptance of diffurent types
of retractors. The agency notes that
some consumers may nat lika the dual-
mede ELRs because sudden muovements
could cause the helt to lock. This might
cause some consumers o believe that
the belts were less com{ortuble or more
inconvenient. II a significant number of
consumers had this percention, then the
agency would have to factor this “cost”

{i e.. lowered safety belt use) into its
unulysis. On the other hund, NHTSA
noles that some consumers do not
believe that a vehicle sensitive retrdctor
is warking properly, since they cannot
lock it up by pulling rapidly on the
webbing. Being able to test the beit with
the dual made retractor might help
instill trust in the belt syster's value in
a crasd. If so. this could increase belt
use. Accordingly. the agency sesks
comments on whether and how the use
of duai-mode ELRs would aftect the
comfort, convenience, and use of the
safety belt system. In particular, would
requiring the use of dual-mode ELRs
affect aczupants during ingress or
egress? .

. 5. NHTSA notes thut Mr. Saczalski

wiitioned the agency 1o condugt a

" .. general review of Standard No. 2073

performance requirements. Accordingly,
while this notice focyses on the
interaction of the seat back strength
requirements and safety belt retructors
in rear impacts, tha agency welcomes
wdditional commenis on ather matters
relating to seat back performance in
other crash siluations. What relation do
the seat back performance requirements
in general have to injuries in front
impacts? in side impacts? in vehicle
rollovers? What types of injuries are
seen in side and front impact and
vehicle rollover accidents that could
possibly be mitigated by practical seat
design modifications? Are there any

innovative designs to absarb and
contral energy in the side and front
impacts or rollovers? From a design
standpoint, how is the optimum seat
strength determined? What are the seat
back and seat back latch fowce
deflection characteristica of current
production seats? Are current or
strengthened seat back latches effective
in mitigating injuries of either front seat
or rear seat occupants? What would be
the increases in cost and weight for
increasing seat strength to withstand a
56,000 inch pounds moment?

6. On a releted lopic, NHTSA has
contemplated chunging the
mueasuremieal and evuluution of seut
performance. Accordingly, it seeks -
comments on the following matters,
How should seat performance be
measured? To maasure seat back and
head restraint performance, shouid the
agency adopt aa instrumented dummy
as uszd in Standard No. 208 Occuparit
Crash Protection test? Wauld a dynamic
test that measurad the response of the
neck, head and chest of a Hyhrid I1]
dummy provide a realistic tast
procedure for a seat, the restraint
system and head restraint in & rear
impact? Other impacts? What type of
injury eriteria should we measureon a
dummy in a resr impact test? QOther
impacts? In particular, what should the
neck criteria ba in a rear impact test?
Would a currently produced seat pass a
30 mile per hour impact test, without
“killing"” the dummy? What would be
objective furce/dellection requirements
for Standard No. 207, to define a seat
failure, rather than the term "shall
wilhstand"?

Sabinission of Comnnients

Intercsted persons are invited to
ubmit comments. It is requested but not
required that 10 copies be submirted..
Comments must not exceed 15 pages
in length. (49 CFR 553.21) Necessary
attachments may be appended to these
submissicns without regard to the 15-

puge limit. This limitarion is intended to

encournge comumenters to detail their
primary urguinents in a concise fashion,
If a commenter wishes lo submit certain
information under a claim of -
conlidentjality, three copies of the
complete submisasion, including
purportedly confidential business
information, should be submitted to the
Chief Caunsel, NHTSA, at the strest
address given above, and seven copies
from which the purportedly confidential
information has been delsied should be
submitled to the Docket Section. A
request for confldentialily should be
accompanied by a cover letter setting
forth the information specified in the
ugency's conflidentiul businesy
information regulation 49 CFR part 512,

All comments received before the
close of business on the comment
closing date indicated above for the
propasal will be considered, and will be
availuble for examination in the docket
at the above address both befare and
after that date. To the extent poasible,
comments filed alter the closing date
will also ba considerad. Comments
received toa late for consideration in
tegurd to the {inal rule will be .
considered as suggestions for further
rulemaking action. Comments on the
proposal will be available for inspection
in the docket. The MHTSA will continue
to file relevant information as it
becomes available in the docket aiter
the closing date, and it is recommended
that interested persons continue to
examine the docket for new material.

Thase persons desiring to be natified
upon receipt of their comments in the
rules docket should enclose a sell-
addressed, slamped postcard in the:
enveiupe with their comments. Upon
receiving the comments. the docket
supervisar will return the postcard by
mail.

Isaucd on September 29, 1909,
Barry Felrice, :
Associate Administrotor for Rulemaking.
(FR Doc. 89-23438 Filed 10-3-8%; 8:45 am]
EILLING CODE 4510-55-u



