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October 2, 2014 
 
NHTSA Office of Crashworthiness Standards 
National Highway Traffic Safety Administration, 
U.S. Department of Transportation, West Building, Ground Floor, Rm. W12–140 
1200 New Jersey Avenue SE. West Building, 
Washington, DC 20590 
 
Re: Re: Docket No. NHTSA-2014-0012 
 
JPMA submits these comments in support of respective comment by our members to the 
docket and on behalf of JPMA membership. At the outset we note that efficacy is best 
achieved by more granular requirements related to the vehicle occupant cage and doors, 
as opposed to Child Restraint System (“CRS”) requirements. The proposed rule to amend 
Federal Motor Vehicle Safety Standard (FMVSS) No. 213,Child Restraint Systems, to 
include side impact performance requirements for all CRS designed to seat children in a 
weight range that includes weights up to 18 kilograms (kg) (40 pounds (lb.)). The NPRM 
was first published in January 2014 with comments due on April 28, 2014, pursuant to 
RN 2127-AK95, and thereafter reopened the comment period for an additional 120 days. 
This provided an opportunity for CRS manufacturers to conduct verifiability testing. 
 
The Juvenile Products Manufacturers Association (JPMA) is a national not-for-profit 
trade organization representing 95% of the prenatal industry including the producers, 
importers and distributors of a broad range of childcare articles that provide protection to 
infants and assistance to their caregivers. JPMA exists to advance the interests, growth 
and well-being of North American prenatal to preschool product manufacturers, 
importers and distributors marketing under their own brands to consumers. It does so 
through advocacy, public relations, information sharing, product performance 
certification and business development assistance conducted with appreciation for the 
needs of parents, children and retailers. JPMA continues to work with government 
officials, consumer groups and industry leaders on programs to educate consumers on the 
safe selection and use of juvenile products. 
 
Specifically the proposal would require an additional test in which such child restraints 
must protect the child occupant in a dynamic test simulating a full-scale vehicle-to-
vehicle side impact. Child restraints would be tested with a newly-developed 
instrumented side impact test dummy representing a 3-year-old child, the Q3s dummy, 
and with a well-established 12 month old child test dummy (the Child Restraint Air Bag 
Interaction (CRABI) dummy). 
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Our members support NHTSA efforts to ensure that child restraints provide a minimum 
level of protection in side impacts by effectively restraining the child, preventing harmful 
head contact with an intruding vehicle door or child restraint structure, and by attenuating 
crash forces to the child's head and chest. In doing so several concerns have been noted 
related to technical issues arising during testing. 
 
Response to NHTSA Proposed Test Method 
 
The NPRM proposes a side impact test that simulates the two-vehicle side crash 
replicated by the FMVSS No. 214 MDB test of a small passenger car. NHTSA has 
indicated that a side impact test procedure should account for the struck vehicle door 
velocity prior to the interaction of the striking vehicle with the doorsill of the struck 
vehicle, the acceleration profile of the struck vehicle, and the impact angle to replicate the 
longitudinal component of the direction of force.1  
 
During NHTSA conducted sled tests the child dummy apparently experienced artificial 
forward head movement before crash impact. Such movement appears result from the 10 
degree fixture angle and the pre-test distance of the sliding vehicle bench rail from the 
side door. The sliding vehicle seat is positioned sufficiently away from the side door to 
allow the sled to reach a desired velocity (31.3 km/h) prior to the time the sliding 
‘‘vehicle’’ seat starts to accelerate to a specific acceleration profile2.  
 
During this run up time and distance to close the gap and reach the desired velocity and 
prior to the interaction of the striking vehicle, the CRS seat back pulls away from the 
head. The measured displacement in some member-tested seats appeared to be 
significant. The NPRM summary provides that the final rule will include a sliding seat 
acceleration profile and a door impact velocity.   
 
Following the lead of VRTC, members reported installing a speed trap on its side impact 
testing fixture in order to assess sliding seat velocity at the point it contacts the 
honeycomb material.  NHTSA further stated in the NPRM summary that “a relative door 
velocity profile with respect to the sliding seat may be desirable to ensure reproducible 
interaction of the intruding door with the child restraint in different types of sled systems. 
We are requesting comments on the need for specifying a relative door velocity profile to 
improve reproducibility of the test procedure.  Depending on whether we receive 
information sufficiently supporting such a velocity profile, we may include one in the 
final rule.” (NPRM Summary at XI.a.2) (emphasis added).  
    
In contrast to the NPRM summary, the proposed regulatory text for Section 6.1.1(b)3 of 
the final rule specifies a sliding seat acceleration pulse and a relative door velocity, but 

                                                  
1 See NPRM page 4581 
2 See NPRM page 4574 
3 Section 6.1.1 (b)Accelerate the test platform to achieve a relative velocity (V 0) of 31.3 ± 0.8 km/h in the direction perpendicular to 
the SORL between the SISA bench seat and the door assembly at the time they come in contact (time = T 0). The front face of the 
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not a door velocity.  In addition, the proposed regulatory text includes a specification that 
the velocity of the sled be the same as the relative door velocity.  
 
The specifications in the proposed regulatory text are more constraining than those in the 
summary and may present challenges to manufacturers in their own test facilities. 
Regardless, the inconsistency should be clarified in the final rule. 
 
Constant Distance of the front face of the armrest from the edge of the seat at the 
time the sliding seat starts to accelerate  
 
Our response is that this method could more accurately reflect the consistent centering of 
the seating position between the anchors to the door. This also naturally aligns the center 
of the ATD with the center of the anchorages as well and the ATD’s distance to the door. 
This could drive CRS designs to optimize on this condition thus favoring wider CRS 
designs. With both approaches, each have their unique conditions for introducing 
variability into the test itself which can also drive CRS designs to be either narrow or 
wide to obtain the best HIC scores. Members have submitted data comparisons of a wide 
CRS vs. narrower CRS and LATCH w/Tether vs. Lap Belt Untethered. Such data also 
indicates that wider CRS have lower chest deflection compared to narrower CRS.  
 
Door Intrusion and Chassis Displacement 
 
Our members have noted that the peak velocity of the Sliding Seat appears to be 27kph 
(16.7mph) and the Door Velocity at T0 appears to be 34kph (21.13mph) and at 50ms 
30.5kph (18.95mph; but that this may not be consistent with the specifications of the 
January 28, 2014 Proposed Rules NPRM requirements4. Some members have also 
recommended that the distance not be varied such that all CRS regardless of width 
contact the door within similar time and velocity requirements. Otherwise to vary the 
distance defeats the purpose and benefits of "filling the gap" and would discourage the 
use of impact technologies that may result in CRS that enhance side impact energy 
management. It would serve the contrary purpose of enabling CRS with less energy 
management features to compare favorably with those products that provide otherwise. 
 
Comment on whether the standard should also require testing without the top tether 
attached for these forward-facing CRS 
 
Members support the mandatory use of tethers during side impact testing. Similar to the 
use of deep side wings and impact absorbing foam, the use of the tether enhances the 
performance of the CRS during side impact by reducing the lateral movement of the 

                                                                                                                                                  
armrest on the door is 32 ± 2 mm from the edge of the seat towards the SORL at time = T 0. The test platform velocity in the direction 
perpendicular to the SORL is not greater than V 0 and not less than V 0- 1 km/h during the time of interaction of the door with the 
child restraint system. Section 6.1.1 (c) The change in velocity of the bench seat is 31.3 ± 1.0 km/h and the bench seat acceleration 
perpendicular to the SORL is within the corridor shown in Figure 3.  
4  “Child Restraint Side Impact Test Procedure Development” at Docket NHTSA-2014-0012, page 31. 
Figure 25, velocity data plots from vehicle test 6635 and sled test 6904. 
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CRS. This reduction in lateral movement assists in containing the head within the CRS 
and therefore diminishes the potential for head injury. To require side impact testing 
without the use of the tether would unreasonably deny CRS manufacturers the benefits of 
tether technology and as opposed to frontal testing of CRS, especially in the context of 
the unique lateral forces generated in this testing protocol. 
 
Proposed side impact requirements when attached to the SISA with a belt system, 
and on whether the belt system should be a Type I (lap) or Type II (lap and 
shoulder) belt system 
 
Most members support the use of the Type II belt system for a variety of reasons. The 
majority of vehicles in the current fleet now have lap/shoulder belts across the rear 
seating compartment and the use of Type I belts for testing is not consistent with the 
majority of in-vehicle belted installations. To require testing with the Type I belt 
installation would also unnecessarily increase the efforts and expense of testing with 
minimal real world benefits. Additionally the recent NHTSA labeling rule and 
restrictions for LATCH use above 65 lbs. increases the relevancy and encourages the 
utilization of belted installation. Belted installation remains a critical component for 
larger CRS installation above 65 lbs. 
 
Impact on CRS with existing protective side impact features 
 
Members have also reported that side impact protection in lines of high backed belt 
positioning booster seats include the use of deeper side walls and side impact cushions, 
an adjustable head restraint, and energy absorbing foam that lines the inside of the head 
restraint or as side wings. These features are designed to minimize the side to side head 
movement and are intended to further contain the head within the confines of the booster 
seat as well as providing greater protection from intruding objects from side impact 
collisions. The current Takata originated test method proposed by the NHTSA in the 
NPRM should be assured as consistent with enhanced head containment for belt 
positioning booster seats with such design features. Head containment has been the 
critical focus of manufacturers in reducing injury during side impact collisions. Some 
member testing of seats with protective head wings indicated that the dummy may have 
unintentionally been deprived of the benefit of the CRS side wing protection with an 
artificially increase in measured injury values. This head motion appeared to react like 
pre-crash braking prior to the vehicle being struck in its side, which is not apparent in the 
FMVSS 214 since their cited experience in testing has indicated no pre-crash head 
motion. In addition member experience suggests that adjacent occupants who impact the 
CRS will benefit from the side impact cushion technology with head impact into the 
cushion rather than the side of a rigid CRS shell. 
 
We note that Backless booster seats do not present with the same opportunity to achieve 
these results. 
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Additional Issues noted with CRABI Dummies in Testing 
 
The sliding seat may need to be weighted to test lighter weight dummies 
 
When testing child restraints using lighter weight dummies, like the CRABI, Calspan has 
been adding weight to the sliding seat to maintain the pulse in the corridor specified by 
the NPRM.  The addition of this weight is not mentioned in the NPRM. Obviously, such 
a practice could impact results and introduce variation if only some labs are doing it. 
NHTSA should consider addressing this concern of maintaining a pulse within the 
corridor when testing with lighter weight dummies like the CRABI. 
 
HIC-15 may not be the most appropriate measurement given the biofidelic 
limitations of the Q3s 
 
During one member’s trials of the Proposed Side Impact Test, it was noticed that large 
variances in HIC measurements with the Q3s existed, when relatively small changes to 
the test speed were made.  They noted their belief that these variations are due, in large 
part, to the biofidelic limitations of the Q3s. In member’s previous comments on the 
NPRM for the Q3s, the company highlighted the impact the Q3s’s shoulder stiffness 
could have on test results.  Given the lack of biofidelelity in this particular region of the 
Q3s dummy, the HIC-15 may not be the best or even most appropriate measure of side 
impact viability. We also see no relationship between HIC15 scores and the use of 
LATCH w/Tether compared to Lap Belt Untethered. 
 
Reversible IR-TRACC use issues in the NPRM 
 
The Q3s dummy includes a device called an InfraRed Telescoping Rod for Assessment 
of Chest Compression (IR-TRACC) in the thorax to measure lateral chest deflection. The 
device is reversible in order to measure left side compression when testing forward-
facing child restraints and right side compression when testing rear-facing child 
restraints. The NPRM for the Q3s test dummy mentions the reversibility of the IR-
TRACC and how it is to be configured; however, the corresponding NPRM for the 
Proposed Side Impact Test does not.  
 
Because the NPRM for the test itself does not mention this feature, some members 
reported testing of rear-facing child restraints at Calspan was initially conducted with the 
IR-TRACC configured in the wrong direction. The final rule and test procedure should 
specify the direction of the IR-TRACC consistent with the final rule on the Q3s to 
alleviate confusion and inconsistency. 
 
Concerns regarding damage to test dummies during the Proposed Side Impact Test 
 
Some members have noted that under the NPRM with the 22 lb. CRABI 12 test dummy, 
several test dummy arms were broken at the elbow with attendant replacement costs of a 
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CRABI 12 upper arm being reported as approximately $900 after such test induced 
breakage (a very significant expense if repeated during many test cycles)5.   
 
Comments on alternative of using the Hybrid III-based 3 YO ATD instead of the 
Q3s  
 
Some manufacturers reported limited opportunity to test with the recently released Q3s 
ATDs. As a consequence, they would also favor a phased-in requirement and use of the 
Q3s ATD so that for a period of time, either ATD could be used to qualify for the Side 
Impact test standards similar to the agency permitted use of the Hybrid II or Hybrid III 
ATDs following revisions to the frontal test requirements of FMVSS 213. 
 
NHTSA proposed use of ECE R.44 foam for the sliding bench seat in the side 
impact sled 
 
The supply of consistent foam for FMVSS 213 sled bench requirements has been a 
challenge for all CRS manufacturers who engage in internal sled testing. It has been 
difficult to source cost effective supplies of foam that have the specified density, stiffness 
and qualities necessary for sled testing. If the agency requires foam unique to the side 
impact testing protocols then it would be essential that the agency specify the proposed 
foam density and content parameter to be maintained over time without degradation. Our 
commenting members have recommended that NHTSA survey the marketplace to better 
determine the availability of this type of foam for US manufacturers of CRS. The ECE.44 
foam is not readily available and to require its use for side impact testing may create a 
considerable hardship both from a cost and availability perspective. The costs of running 
the Proposed Side Impact Test are higher than running a standard FMVSS 213 frontal 
test.  First, the honeycomb material can only be obtained from one supplier currently. 
That limited availability drives up demand and price. Moreover, the honeycomb material 
can only be used once and then must be discarded (see following comments).  It is 
recommended that NHTSA adjust the NPRM to specify the type of material that can be 
used and the amount of pre-crush that should be done to allow for technological advances 
in this area without restricting potential suppliers. 
 
In addition the following concerns have been noted and are reiterated here: 
 
Specified honeycomb material may introduce test variation 
 
Members have commented that testing using crushed versus pre-crushed honeycomb 
material and have confirmed that this post-manufacturing process effects test results. 
Specifically, the pre-crushed material produced lower peak Gs and a lengthened, 
smoother deceleration pulse. Even if the final rule specifies pre-crushed, it also must 

                                                  
5 During the side impact event, member’s reported that the test dummy’s arm gets crushed between the side of the seat (which is 
impacted by the door panel feature) and the test dummy’s torso. Apparently, there is sufficient deflection at this point to break the 
elbow. 
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include parameters for controlling the amount of crush to be obtained6 and whether the 
pre-crushed surface of the honeycomb material should face the sliding seat or not. 
 
Door panel foam measurements are inconsistent between the NPRM and the 
drawing package 
 
The door panel feature on the Proposed Side Impact Test fixture is comprised of two 
pieces of foam: (1) a large piece that forms the perimeter of the door panel, and (2) a 
small piece attached to the front of the large piece that forms the armrest feature. 
However an inconsistency in this regard was noted as a result of member testing.7 
This difference in foam thickness is significant because the NPRM includes set-up 
distances from the face of the door panel to the face of honeycomb material and from the 
face of the honeycomb material to the centerline of the sliding seat. The thickness of the 
foam is thus an important part of these set-up relationships and needs to be the same in 
the final rule and the drawing package to help ensure consistent results from lab to lab. 
 
Labeling 
 
Members generally agree that provided adequate lead-time, the agency position on the 
testing and labeling of booster seats is reasonable. 
 
Maintenance and Cost Issues in connection with the Proposed Side Impact test 
 
Several smaller members have expressed concern with the cost of the sliding seat 
bearings for this test set-up.  Based on observations during the side impact testing such 
bearings will only last 30-40 runs per set and cost $750 to replace. The bearings wear 
quickly in the Proposed Side Impact Test due to lateral load imposed by the difference in 
the travel angle of the sled and the sliding seat and the lateral and vertical loads during 
the impact. As the bearings wear down, they create drag, which will eventually cause the 
sliding seat pulse to exceed specifications.  Moreover, during the wearing process, 
additional burden on the already impaired bearings, causing them to wear out even faster, 
necessitating frequent replacement.  
 
One possible solution would be to adjust the drawing package, which specifies that flange 
bearings be used. Deletion of that requirement would allow each lab and/or manufacturer 
the opportunity to determine what type of bearings work best with their test fixtures.  
 
Concerns Related to Significant Differences of Reproducibility 
 

                                                  
6 One member pre-crushed the honeycomb material in a series of tests by running the sliding seat into the material prior to the side 
impact test. Once crushed, the honeycomb measured in the 165-175 mm range. 
7 The NPRM states: “the agency is proposing that the door of the SISA comprise of 51 mm (2 in) thick foam of ‘average’ stiffness, so 
as to be representative of the average rear seat characteristics.” (Section XI.b.2).  Consistent with the NPRM text, VRTC has advised 
to use 51 mm foam; yet the NHTSA drawing package specifies a thickness of 55 mm for the door foam. (See NHTSA drawing 2921-
501 Rev B, “Impactor Door Foam”). 
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Member reported tests conducted at independent laboratories showed HIC 15 scores of 
313 and 354 while NHTSA’s data showed HIC 15 scores of 424, 566, and 625. Calspan 
Coefficient of Variation (CV) was 8.7 while NHTSA CV shows 19.2. Such data 
discrepancy raises concerns with both Repeatability and Reproducibility of the proposed 
test method8. 
  
All members stressed the importance of reproducibility between labs as an essential 
requirement of an objective safety standard. It is NHTSA’s obligation to specify the test 
procedures for its FMVSSs in sufficient detail to ensure that the tests conducted at one 
laboratory will yield results that are essentially identical to the results at a different 
laboratory when the same product is tested. Absent from the rulemaking is the 
Coefficient of Variation criteria being applied to sled lab repeatability and sled lab to lab 
reproducibility. Reliable compliance cannot be assured and enforced in the absence of 
findings by NHTSA that the test procedure is sufficiently objective to eliminate lab-to-lab 
reproducibility problems. In this regard members have noted that: (1) the tests and 
dummies used to determine compliance or noncompliance with the standard produce 
identical results when the test conditions are duplicated (repeatability and 
reproducibility), (2) the accuracy of the tools be demonstrable in a reasonable test 
procedure, (3) compliance be based upon objective instrument readings, and (4) provides 
the affected industry with testing tools to measure known injury mechanisms in real 
world crash conditions. 
 
All members were concerned with viable competitive test equipment sourcing and 
availability. Single source and supply with no competition is untenable. 
 
NHTSA correctly notes that there is good cause for providing at least 3 years lead time 
provided objective determination that the test procedure and equipment can be employed 
in a cost effective manner to eliminate test-to-test repeatability problems and lab-to-lab 
reproducibility problems thus far noted. If revisions are required to accomplish this they 
must be undertaken. 
 
With these issues addressed our members fully support the inclusion of a dynamic side 
impact test procedure into FMVSS 213 that better represents real-‐world collisions in 
which injuries occur to restrained children.  
 
Sincerely, 

 
Mark S. Fellin, MPS 
Director of Regulatory and Legislative Affairs, JPMA 

 

 
                                                  
8 See Dorel Data Submissions 


